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Part 1: Introduction to Tecplot RS

Welcome to Tecplot RS

Welcome to Tecplot RS, our visualization environment tailored specifically for reading and displaying
reservoir data. WeOre pleased to include you among our customers!

This manual contains most of what you need to know to create plots and view reservoir data in Tecplot
RS. We encourage you to begin by browsing this manual for all the reservoir visualization features that
we can hardly wait to help you understand and use.

You can get help using Tecplot RS from the following resources:

¥ UserOs Manual (this document) - The Tecplot RS UserOs Manual provides a complete description of
all the features in Tecplot RS.

¥ Installation Guide - The instructions in this guide give a detailed description of how to install
Tecplot RS on your machine.

¥ Release Notes - Check the Release Notes for information on which new and updated features your
release includes.

¥ Tecplot 360 Scripting Guide - For advanced users, the Tecplot 360 Scripting Guide provides a
valuable reference to understand macro command syntax and information on working with macro
files and commands. You can download this manual from our Tecplot Web site.

Welcome Screen

When you start Tecplot RS, the Welcome Screen, shown below, appears. You can also open it at any
time (even while working on a plot in Tecplot RS) by choosing View ! Welcome Screen
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The Welcome screen contains links that help you quickly get started working with your data and
Tecplot RS.

¥ Across the top are links for opening projects and data files.

¥ The left section provides a list of projects you have recently worked with.

¥ The right column contains links to documentation and other resources to help you get the most out
of Tecplot RS.

¥ At the very bottom of the right column is information for contacting Technical Support, including

the version and platform information you will need for a support incident.

The Welcome Screen automatically disappears when you open a project or data file. You may also close
it manually by clicking the red X button in the upper right corner; this returns you to your existing
session if you have chosen View ! Welcome Screen while you were working with a plot.

Input Devices
Tecplot RS supports the following input devices:

¥ Standard mouse - Used for pointing at, selecting, and manipulating objects in the workspace;
changing the view; choosing fields and manipulating controls in dialogs and sidebars; and
performing actions or commands using the toolbar or menus. Most mice have multiple buttons and
a scroll wheel, which provide quick access to specific functions.

¥ Keyboard - Used for entering data and text and for activating commands using menu shortcuts. In
conjunction with a mouse, can be used to switch modes when clicking or dragging.
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¥ 3D Mouse - A secondary input device that allows 3D grid plots to be zoomed, translated, and
rotated with a touch. Additionally, the always-active 3D mouse doesnOt make you select mouse
modes, commands, or keyboard shortcuts. A 3D mouse can therefore enable faster exploration of
your data and improve the experience of working with your 3D plots.

3D Mouse

Tecplot RS supports 3D mouse products from 3Dconnexion, such as the SpaceMouse,
. SpaceNavigator, and SpacePilot lines, and only on the Windows platform.

Actions available with a 3D mouse include:

¥ Translation - Push the mouse cap left or right, pull it up, or push it down, to translate the plot
left/right or up/down on the screen.

¥ Zooming - Push the mouse cap toward you or away from you to zoom the plot. Hold down the Alt
key while zooming to switch zoom methods.

The default zoom method depends on whether the current frameOs 3D view mode is perspective or
orthographic (see 3D View Details ). The results of zooming using the 3D mouse and the Alt key are
shown here.

Pushing or pulling mouse cap In perspective mode In orthographic mode
Normal (without  Alt key) Changes view distance Changes view width
Alternate (pressing Alt key) Changes view width Changes view distance

¥ Rotation - Rotation is around the defined center of rotation, by default the center of the data.
However, the axis of rotation is relative to the screen rather than to the data.

¥ X axis - Tilt the mouse cap forward or back to rotate around the screenOs X axis, as if rolling your
plot toward you or away from you.

¥ Y axis - Twist the mouse cap clockwise or counterclockwise to rotate around the screenOs Y axis, as
if on a lazy susan.

¥ Z axis - Tilt the mouse cap left or right to rotate around the screenOs Z axis, like the hands of a clock.

With practice, it is possible to perform more than one of these operations at the same time. At first,
though, it is best to be careful to invoke only one function at a time.

Most 3D mice also have one or more buttons, which can be mapped to commands that you use
frequently using the software provided with the device.

A handy command to assign to a 3D mouse button is the keystroke "o" (lowercase
letter O), which is used to set the center of rotation to the current mouse pointer
position in Tecplot RS.
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Tecplot RS supports the following actions (built-in to the 3D mouse software) that may be mapped to
buttons using the device software:

¥ Fit

¥ Front, Back, Top, Bottom, Left, and Right View

¥ Isometric View 1 (Tecplot RS default view) and 2 (theta 180 from default)

¥ Roll CW and CCW (in 90 increments)

Tecplot RS Workspace

Five major sections make up the Tecplot RS workspace, as you can see when you launch Tecplot RS:

3 Tecplot RS - o X
Menu Bar Project Edit View PlotType Templates Gallery Data Options Insert Plot Frame Analze Macre  Help

Toolbar DEERRSE A+ 4o a0 A wAwMBEL AEGVER EB:HS
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Refer to the following sections to learn about each area of Tecplot RS. You can think of the five sections
like this:
¥ View your plots in the plot area.

¥ Use the menu bar for systematic access to almost every feature in Tecplot RS, and for feature
configuration dialogs.

¥ Use the toolbar for quick access to accomplish the common tasks in your workflow.
¥ Use the sidebar to configure your plot and its settings.

¥ Watch the status line for helpful information about your current task.
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Plot Area

The plot area makes up the largest space of the Tecplot RS environment. All created plots appear in this
area, inside one or more frames. Tecplot RS considers each visible measure of the workspace as a page.
The current state of the plot workspace, including the data files loaded, the plot type chosen, the
templates applied, and most attributes of your plot, make up a project.

Frames

By default, the plot area contains one empty frame. Frames, inside the plot area, contain all the
elements of your plot. Your plot can contain one or more frames, and you can independently size and
position each frame in your plot area (although most plot types will revert to standard frame layout
when you change plot type). Because most items in a plot scale relative to the frame by default, you can
create layouts that will automatically adjust to different paper sizes (for printing), or resize frames to
add an extra image. Tecplot RS displays the frame background as white; you can customize this in the
Frame menu. To learn more, see the Using Frames section.

Pages

Usually, Tecplot RS allows only one page, or visual measure of the workspace, in the workspace.
However, when you are using the XY Freestyle Plots plot type, you can add additional pages to your
project.

Projects

Tecplot RS creates projects as very small files that keep track of the work done in your plots so you do
not have to repeat work to retrieve a previously created plot. Learn more in the Projects section.

Menu Bar

The Tecplot RS menu bar appears across the top of the Tecplot RS workspace. Each menu provides
access to various related Tecplot RS functions and their settings.

Project  Edit  View PlotType Templates Gallery Data Options  Insert  Plot  Frame  Analyze  Macre  Help
Tecplot RSOs features are organized into the following menus:

¥ Project When you use the Tecplot RS interface, you are always working within a project. The
Project menu enables you to save your project, open a new one, load data files into your project,
manage loaded data, print and export your project, and more. To learn more about projects, see the
Projects section.

¥ Edit Use the Edit menu to cut, copy, paste, or clear objects in your project. You can also copy your
plot to your operating systemOs clipboard to quickly export it. To read about these functions, see the
Using the Edit Menu section.

Cut, Copy, and Paste work only within Tecplot RS. To paste a graphic image of your
project into another program, use 'Copy Plot to Clipboard'. This option is available on
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Windows platforms.

¥ View Use the View menu to manipulate your perspective of your data, including scale, range, and
rotation. You can also use the View menu to copy and paste views between frames, choose whether
to display the sidebar or menu bar, and more.

The View menu includes the following convenient sizing options:
¥ Fit Everything  The Fit Everything control resizes a plot so that all data points, text, and geometries

fit visibly in the frame.

¥ Fit Data Choose "Fit Data" to fit all the loaded data points visibly in the frame.
For more information about controls in the View menu, see Changing the View .
¥ Plot Type With the Plot Type menu, you can control which plot type to display. For more

information, see the Plot Types section.

¥ Templates With the Templates menu, you can save or apply templates to your plot. To learn about
templates, goto Templates .

¥ Gallery Provides access to plot settings youOve saved, as described in the Bookmark Gallery section.

¥ *Data *Use the Data menu to create, manipulate, and examine data. In Tecplot RS, you can
manipulate your data through blanking, probing, extracting data, and creating or altering
variables.

¥ Options With the Options menu, you can control the attributes of your workspace, including the
plot, display, and performance attributes. Learn more in the Customization section.

¥ Insert Use the Insert menu to add text, geometries (polylines, squares, rectangles, circles, and
ellipses), or image files to your plot. Learn more in the Adding Text , Adding Geometries , and Adding
Images sections.

¥ Plot Use the Plot menu to control variable assignments and streamtrace attributes in your plots.

¥ Frame Use the Frame menu to create, edit, and control frames in your plot. To learn more, see the
Using Frames section.

¥ Analyze Go farther understanding your data with the advanced features available in the Analyze
menu. Read more in the Data Analysis section.

¥ Macro The Macro menu controls the ability to record or play macros. Read more in the Macros:
Task Automation section.

¥ Help The Help menu gives access to information about Tecplot RS. Choose "Tecplot RS Help" from
the Help menu to view specific, complete help articles about features or operations within Tecplot
RS. By choosing "About Tecplot RS" from this menu, you can obtain specific information about your
license.
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Plot Controls Sidebar
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The Plot Controls sidebar  appears along the left side of the Tecplot RS window and provides easy
access to modify plot settings. Although some operations use dialogs, you can control most inputs and
make plot modifications directly in the sidebar.

You can un-dock the Plot Controls sidebar by dragging its title bar to a new position. To put the Plot
Controls back on the side of the workspace, double-click on its title bar (the region that displays the
words "Plot Controls™). Or you can drag its title bar to either side of the workspace and let go, and it
will snap into place.

While the sidebar contents depend on the plot type displayed, many regions of the sidebar display for
multiple plot types and serve common purposes in Tecplot RS, as discussed in the following sections.

Plot Layers

The layer controls at the top of the sidebar set the display of various drawing layers in your plot. The
control must be checked (active) to display the corresponding layer. You can choose to have the
controls applied on a frame-by-frame basis (giving you the ability to turn off the mesh on one frame
and have it on in a second), or have them applied to all frames in a multi-frame plot. To investigate
these settings, look in the Multi-Frame Options  dialog.

The plot layers available depend on the active plot type. Generally, one set of controls displays for XY
plot types, and a different set of controls displays for grid plot types. Several plot layers that display for
grid plot types display only for 3D Grid plots. For additional plot layer information, review the chapters
corresponding to each plot type.

Paging: Animation and Scrolling Controls

A series of animation and scrolling buttons display in the sidebar for most plot types.

¥ 4 and |» (Next and Previous) Retreat or advance a single step.

¥ D (Play) Cycle through all entities in the list or play through all time steps in the data. The play
list normally begins at the current entity or time step and progresses to the final item in the list (or
time step in the data).

¥ .‘ (Reverse Play) Click the Reverse button to view the animation sequence in reverse.

¥ G (Stop) Click the Stop button to interrupt the animation process.
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¥ Fﬁ (Export) Click the Export button to launch the Auto-Export dialog for a variety of output
choices. See the Exporting an Animation or Group of Images section for more information.

¥ [=] (Details) Click the Details button to launch the Time Options dialog (2D or 3D Grid plot only).

Similar Details buttons in other locations of the interface access other settings dialogs.

Not every button is available for every plot type, and the functions may differ slightly according to the
different plot types.

| Use the Load/Save page of the Plot Options dialog to adjust the delay between
animation steps.

Toolbar Buttons

Tecplot RS includes a toolbar of buttons to provide quick access to the most important steps in your
workflow, and most of these buttons also appear in the sidebar. To learn more about these buttons, see
Toolbar . Hover your pointer over each button to see that buttonOs tool tip.

Expanded Lists

Whenever you see the == button, next to a list in the sidebar or a dialog, you can click this button to
open an expanded dialog of the list. To find an item in the list more easily, you can type letters in the
Filter field at the top of the list. Only items that include those letters in that order will appear in the
expanded list. For example, to display only items with the word "well" in their name, type "well" into
the Filter field.

Plot Types
30 Grid ~| The current plot type displays at all times in a menu at the
bottom of the sidebar. This reflects the plot type chosen in the Plot Type menu, and you can change the

plot type in either place.
Tecplot RS includes the following plot types.
¥ XY Plots Tecplot RS includes eight specific types of XY plots, each with smart defaults to optimize

different types of data or plot specifications:

I XY Variables XY Variable plots depict a single independent (x-axis) variable with up to five
dependent (y-axis) variables. The axis variable selections apply to all entities (such as wells,
fields and groups).

I XY Entities XY Entity plots depict an entity or group of entities plotted for a single XY axes
variable pair.

I XY Subsets XY Subset plots allow you to view all of the components of a single well, user group
or branch at one time (for a single variable).

I XY Freestyle Plots XY Freestyle plots allow you to manually specify the components of your plot.

I Custom XY Plots XY Custom plots allow you to define a set of plots for which you can select the
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variables to plot and the order in which they appear.

I XY Custom Entities XY Custom Entities plots combine XY Custom and XY Entity plots. As with XY
Custom plots, you can select the variables to plot and the order they should appear. XY Custom
Entities expands this function by allowing you to plot multiple entities.

I RFT Plots RFT plots display observed or simulated values at one or more depths along a well at
a given time.

I Completion Profiles Completion Profile plots display variables versus level (completion) at a
single point in time.
¥ Flow Tables Flow Tables contain an N-dimensional array of bottom hole pressure (BHP) values
plotted for N-independent variables. BHP is shown on the Y-axis of the plot.

¥ Grid Plots Tecplot RS includes 2D and 3D Grid plots. For further discussion of these plot types, see
Basic Grid Plots .

¥ Paper Layout Use the Paper Layout to control the styles of your plot frames, headers and footers on

the paper for display or printing.

Toolbar

Tecplot RS includes a toolbar of buttons to provide quick access to the most important steps in your
workflow. By default, the toolbar appears below the menu bar, but you can move the toolbar to
whichever edge of the application window you find most useful.

To move the toolbar to a new location, drag the left edge of the toolbar to the new location. Drag it to
an edge of the Tecplot RS application window to dock the toolbar on that edge.
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You can use these buttons to control the pointer mode, execute an action, or gain quick access to a
popular dialog. Hover over each button for a tool tip about that button.

The toolbar buttons are organized into common workflow steps.

Load Data

The first group of tools control bringing your data into Tecplot RS with minimal effort so that you can
visualize it in your plot.

Create Project

Use the D button to begin a new project in Tecplot RS.

A project is the highest level of organization in Tecplot RS; everything you do in Tecplot RS happens
inside a project, in which you can save plots and groups of data to easily come back to later. A Project
file is small, taking up very little space (because it consists of an XML macro file that Tecplot RS runs
when you open the project to replicate your previous work on your plot).
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Open Project

Use the IE‘ button to quickly return to a previously saved project. With this button, you can browse to
a saved project. You can also use the Project menu to quickly return to a listed recent project.

Load XY Data, Load Grid Data, Load VDB Data

IH Grd| Voa]
|ﬂ|. [ﬁl. With the three Load Data buttons, you can quickly open the dialog to load either XY or

grid data into your project. Click the Load XY Data button to load XY data, click the Load Grid Data
button to load grid data, or click the Load VDB Data button to load data from a Virtual Database (VDB)
folder.

You can also load XY data by dragging a folder containing XY data files onto the
l Tecplot RS icon or onto the Tecplot RS application window. To learn more, see Loading
a Folder of XY Data Files .

Manage Data

The CEjT' button opens a dialog with which you can manage your loaded data, such as choosing which
data set is active. (This is useful if you have more than one data file loaded.) To learn more about the
Manage Data dialog, go to Managing XY Data .

Save Project

E Save the current state of your open project by clicking the Save Project button. This way, you can
quickly return to the exact data, settings, and view that you are working with when you save your
project. To learn more about the value of using projects, see the Projects section.

Adjust View

The second group gives you the ability to change the view of your data.

Zoom

"% With the Zoom tool you can control how much of your plot fills the frame by zooming into and
out of your plot.

¥ Click the Zoom tool on an area in your plot to zoom in, centered around the position that you
clicked.

¥ Hold down the Ctrl key while clicking the zoom tool to zoom out, centered around the position that
you clicked.

¥ Drag the Zoom tool in your plot to create a rectangle around the desired view area. Tecplot RS will
fit the selected rectangle into the frame.

24



¥ To zoom the entire paper of the Tecplot RS workspace, hold down the Shift key while dragging the
Zoom tool in your plot, creating a rectangle around the desired view area. Tecplot RS will resize the
plot so that the longest dimension of the zoom box fits into the workspace. You can fit one or all
frames to the workspace by using the  Fit Selected Frames to Workspace or Fit All Frames to
Workspace options inthe View menu (after choosing Workspace inthe View menu).

To zoom with just your pointer, position it anywhere on the frame and drag the
l middle pointer button up and down in the frame. The grid will move away from you
as you move the pointer up, and closer when you move the pointer down.

3D mouse - Tecplot RS also supports a 3D mouse, an input device that allows zooming (and translation

and rotation) of 3D plots with a touch. You do not need to activate the Zoom tool to use the 3D mouse

for zooming. Simply push the mouseOs cap toward or away from you to zoom. Hold the Alt  key while
zooming with the 3D mouse to switch the zoom method (see Input Devices for details).

Avoid tilting the mouse cap, as this may induce unintended rotation.

To return to the previous view, choose  Last from the View menu.

Translate

d% Use the Translate tool to reposition your plot within the frame. With the Translate tool, drag your
pointer to move your plot within its frame. Hold down the Shift  key while dragging with the Translate
tool to move the paper within the Tecplot RS workspace.

| You can use the pointer to "shift" the view within the frame. Drag the right pointer
. button anywhere in the frame to drag the view left, right, up, or down.

3D mouse - Tecplot RS also supports a 3D mouse, an input device that can be used to translate 3D plots
at any time with just a touch, regardless of the tool or mode selected.

¥ Pull the mouseOs cap up or push it down to translate up or down on the screen.

¥ Move the mouseOs cap left or right to translate left or right on the screen.

Avoid tilting or rotating the mouse when using these motions to avoid rotating the plot.

Rotate about Z-Axis

F4
415 Click the Z-axis Rotation button and drag the pointer in your plot to rotate it about the Z-axis.

When using either the Rollerball or the Z-Axis Rotation tools, you can switch to the
other rotation tool by pressing the Z key (to switch to the Z-Axis Rotation tool) or R (to
switch to the Rollerball Rotation tool).
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Rotate (Rollerball)

%’ Click the Rollerball button to rotate the plot freely about all axes. After clicking the button in the
sidebar, use the left pointer button to "roll" the ball in any direction.

I To rotate your plot using only the pointer and the Ctrl  key, hold down the Ctrl key,
. hold down the right pointer button, and move your pointer.

3D mouse - Tecplot RS also supports a 3D mouse, an input device that can be used to rotate 3D plots at
any time regardless of the tool or mode selected. The axis of rotation is relative to the screen rather
than to the data.

¥ Tilt the mouseOs cap forward or backward to rotate around the screenOs X axis, as if rolling toward
or away from you.

¥ Twist the mouseOs cap clockwise or counterclockwise to rotate around the screenOs Y axis, as if on a
lazy susan.

¥ Tilt the mouseOs cap left or right to rotate around the screenOs Z axis, like the hands of a clock.

Move Light Source

-O- With the Lighting tool (available for 3D grid plots), you can adjust the shading to indicate the

direction of the light source. To accomplish this, click on the Lighting tool, and then drag on your plot
to adjust the light source. Make sure the Light layer is toggled on in the sidebar in order to see the
effect.

You can see when you have the Lighting tool active, since the cursor changes to a moveable sun as
well. To learn more about the light source feature, see Lighting Layer .

Redraw

Click the ﬁﬁ button to redraw all frames in your workspace. Tecplot RS sets the redraw mode to
automatic (your plot redraws automatically when you make a change), so the Redraw button is seldom
needed. However, you can use it to refresh the view if something interrupts the drawing process, or
during macro recording.

You can interrupt the auto-redraw at any time by clicking your pointer or pressing
. any key on the keyboard.

Reset View

9 To restore your plot to its initial view, click the Reset View button. This will return the plot to the
initial settings. In a 3D plot, this button restores to the saved Custom 3D View, rather than to the default
view, if one exists in the current project (See  Custom 3D View ).
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In 2D views, Tecplot RS also resets the view when you change the view plane (for
example, from | to J plane views).

Adjust Plot

With the next group of toolbar buttons you can make adjustments to your plot, such as adding text or
arranging frames of data.

Selector

h‘ Use the Selector tool to select objects in your workspace. This tool is the most multi-purpose of the
tools. You can often use it in combination with other tools. For example, after inserting text, use the
Selector tool to double-click on the text to reopen the Text Details dialog and edit the text.

You can select and translate the following objects using the Selector tool:

¥ Frames

¥ Text and geometries
¥ Contour labels

¥ Legends

To select an object and open that objectOs settings dialog (if available), double-click on the object with
the Selector tool.

Adjustor

& Use the Adjustor tool to perform any of the following modifications to your plot and data:

¥ Location of individual data points in a grid plot (2D Grid plots)

¥ Values of data set variables at a particular point (XY plots)

¥ Length or placement of individual axes (2D grid and XY plots)

¥ Spacing between an axis label and its axis (2D grid and XY plots)

¥ Shape of a polyline

For all other scenarios, the Adjustor tool acts the same as the Selector tool.

Since the Adjustor tool can alter your data, be sure you want to use the Adjustor tool
before dragging points in the plot area.

To use the Adjustor tool, click to select the point you wish to adjust, and then drag the Adjustor from
the point to the desired location.
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For XY Line plots, if several mappings are using the same data for one of the variables,
adjusting one of the mappings will result in simultaneous adjustments to the others.
You can avoid this by pressing the H or V key on your keyboard while adjusting the
selected point. The H and V keys restrict the adjustment to the horizontal and vertical
directions, respectively.

Insert Text

Ab Use the Insert Text tool to add text to your plot. To learn more about adding text to your plot, see
Adding Text .

Plot Options

ﬂ_-’fé Click this button to launch the Plot Options dialog, with which you can customize many plot

settings. Refer to Plot Options for additional information.

Multi-Frame Options

[EE Click this button to launch the Multi-Frame Options dialog, with which you can customize the
arrangement of frames in your workspace. Refer to Multi-Frame Options  to learn more about this
feature.

Update Paper Layout

@ With the Update Paper Layout button, you can set style or positioning changes in the current plot

type as the new default for all plot types. For example, if you wish to change the position of the legend

for all plot types, use the selector tool to move the legend in the current plot type and then click the
Update Plot Layout to make this position the new default. Now when you switch plot types, the legend

will appear in the new position, rather than reverting to the old default position. Refer to Modifying
your Paper Layout for additional information.

Analyze Data

With this more advanced group of buttons, you can examine your data or make more complicated
adjustments.

Measure Distance

@ The Measure Distance tool displays the straight-line distance between two points clicked on a 2D
or 3D grid in the Tecplot RS status bar. Each pair of clicks sets a start and end point for distance
measurement.
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Probe

% With the Probe tool, you can view variable values of any selected data point.
Click the Probe tool to activate it, and then click in your plot to view variable values at that point:
¥ To obtain interpolated values of the data set variables at a specified location, click at any point in
the data region.
¥ To obtain exact values for the data point nearest the specific location, Ctrl "+ Left-click  at the

desired location.

SeeData Queries and Data Probing to learn more.

For XY plot types, when you move into the axis grid area, a vertical or horizontal line
augments the pointer cross hair, depending on whether you are probing along the X-

axis or the Y-axis. You can change the axis to probe simply by pressing X to probe the
X-axis or Y to probe the Y-axis.

Quick Probe

42

@ The Quick Probe tool, available in 2D and 3D Grid plots, lets you see the value of the contour
variable at the probed point. Instead of displaying a dialog, as the Probe tool does, this tool quietly
displays the coordinates and probed value in the status bar at the bottom of the Tecplot RS window. See
Data Probing to learn more.

Streamtrace

./)‘ Click this button to activate the Streamtrace tool, with which you can add a streamtrace
interactively by clicking in your plot. Drag to add a rake of streamtraces. Choose the number of
streamtraces to include when adding a rake by prefacing the dragging with pressing a number (1-9) on
the keyboard. See Streamiraces for more information.

Cell Blanking

% Clicking this button launches the Cell Blanking dialog. Cell blanking allows you to remove data
points above or below a specified threshold. Refer to Cell Value Blanking and Pick Blanking for more
information.

Property Modifier

Eﬁ‘@' This button opens the Property Modifier dialog, which allows you to create an ASCII file to use as
input into reservoir simulators, optionally changing the values of properties throughout the entire grid
or in a subset. See Property Modifier ~ for more information.
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Histogram

ﬁ Click the Histogram button to display a histogram of your data in the Tecplot RS workspace. For
more information, see  Histograms .

Cross plot

« 4 Click the Cross plot button to display a quick cross plot of your data in the Tecplot RS workspace.
For more information, see  Cross Plots. You cannot view a cross plot and a histogram at the same time.

Integrate

-

JdT This button opens the Integration dialog, with which you can run integrations on your data.

Calculate

ﬁ’xj Use the Calculate button to open the equations dialog corresponding to the current plot type

(either the XY Equations dialog or the Grid Equations dialog). With this dialog, you can use equations to

create new variables that are expressions of existing variables (for example, PRESSURE divided by
SOIL).

Automate Your Processes

With the final button, you can automate repetitive processes to save time analyzing additional data.

Play a Macro

Use the ‘5’ button to quickly browse to an existing macro and play it.

Template and Filter Data

Although we do not have toolbar buttons for this section, you may wish also to apply templates and/or
filters to customize your output.

To create or edit templates, switch to the Paper Layout plot type. To apply a template, choose Apply
from the Templates menu. To learn more about templates, see  Saving and Reusing Views and Plots .

To apply filters to your data, you can use the Grid Equations and XY Equations dialogs from the
Analyze Data section of the toolbar.

Export and Interpret Results

Finally, Tecplot RS provides quick access to full views or export options for your data.

To give a full screen view of your data, choose  Toolbar from the View menu to turn off the sidebar.
Choose Plot Controls Sidebar ~ from the View menu to turn off the sidebar.
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Exporting an Animation or Group of Images

You can export an animation by clicking the Export | button in the Time region of the sidebar, or
export an image by choosing Export from the Project menu or Copy Plot to Clipboard  from the Edit
menu. To learn more about exporting, see  Printing and Exporting

Status Line

The status line that appears along the bottom edge of the Tecplot RS environment displays "hover
help". When you move the pointer over a tool in the toolbar, a button in a dialog, or a menu item, a
description of the control appears. The status line also provides a progress bar and information during
non-trivial calculations.

During calculations for which the progress bar displays, you can stop the operation by clicking the Stop
button in the status line.

Basic Style Editing Concepts

A_—"h The Plot Options dialog provides numerous options for modifying the style of various plot objects.
You can use the button to launch the Plot Options dialog, or choose Plot Options from the Options
menu. Even more conveniently, you can double-click with the selector tool on any plot object to open

its associated options dialog. For example, to change the color of a line in an XY plot, double-click the
pointer on that line. This opens the Plot Options dialog on the page that controls the associated style
options and selects the variable illustrated by that line in the plot. You can make the desired style
changes and click Apply to update the plot. Similarly, you can double-click on an axis to change the
range for that axis or edit the axes styles. For grid plots, you can double-click on the grid itself to open

the Plot Options dialog on the Grids page, where you can modify the grid-related style options. You can

also double-click on the grid color legend to bring up the Grid Legend page, on which you can change

the range settings and other options associated with the style of the legend.

To gain a greater understanding of how the options dialogs interact with features in your plot, double-
click on various plot objects.

Data Queries

At any point while using Tecplot RS, you can look up the value(s) of your data using one of the
following functions:

¥ Probing Use the probe or quick probe tool (in the toolbar), or choose Probe or Quick Probe from
the Data menu to look up the value of your variables at a given grid cell. Refer to Data Probing for
additional information.

¥ Data Set Info Use the Data Set Info dialog (accessible by choosing Data Set Info from the Data
menu) to view information about your data set, including variable ranges and auxiliary data. Refer
to Viewing Data Set Information  for additional information.

¥ Spreadsheet Use the Data Spreadsheet dialog (accessed by choosing Spreadsheet from the Data
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menu) to view variable values in spreadsheet form. Refer to Viewing XY Data for additional
information.

¥ Data Range Launch the Data Ranges dialog (accessed by choosing Data Ranges from the Data
menu) to quickly view the range of each variable (for all time steps) in your data set.

Help

In addition to the manuals, the standard installation of Tecplot RS includes a fully integrated help
system, Tecplot RS Help. This searchable group of help pages (HTML) display in your default Internet
browser.

To access this help quickly:

¥ Click a Help button in any Tecplot RS dialog

¥ Click an additional | Help | or Question [? | button within Tecplot RS. For example, the Question
button next to the Plot type menu in the sidebar will display help for the active plot type.

¥ Choose Tecplot RS Help from the Help menu.

From each of these locations you can navigate throughout the entire Tecplot RS Help Library. The
Tecplot RS Help Library supports text search, includes hypertext links, and provides detailed
information on all menus and dialogs.

If you are covered by an active TecPLUS subscription, help is also available from 6:30 A.M. to 5 P.M.
Pacific Standard Time from Tecplot Technical Support at 425.653.9393.

You can also send an e-mail to Support with your questions.

Creating Plots

In this chapter, you can learn how to create a basic plot in Tecplot RS, as well as how to retrieve it
easily.

Read the end of the chapter to learn how to view your data files from within Tecplot RS.

Creating a Basic Plot in Tecplot RS
To create a basic plot of your data in Tecplot RS:

1. Load your data as either XY or grid data.

.'r..—l-l
To do this, choose Load XY Data or Load Grid Data from the Project menu, or click the Lﬂl. (Load

"GriFJ
XY Data) or the lﬁl (Load Grid Data) button in the toolbar. In the appropriate Load Data dialog
that appears, choose the data type that you wish to load. Tecplot RS 2025 R1 supports the following
data types: XY Data, Grid Data and data from the Tecplot Data Loader.
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Table 1. XY Data
Loader
Eclipse
Chears
Intersect
VIP
General ASCII
Log ASCII std
XY Multi
VDB
CMG
Sensor

UTCHEM

Table 2. Grid Data

Loader

Eclipse/Chears grid

VIP Map grid
VDB

CMG

Sensor

UTCHEM

! Tecplot Data Loader
Tecplot ASCII (.dat) format or Tecplot (.plt) format. To do this, choose
Read Tecplot Text/Geometry File

File extension(s)

.unsmry, .rft files, and .user
.hist and .csv

.obsh

.rft, .plt and .obs

xtand .prn

Jlas

Xxymulti

Folder for VIP or NEXUS data
Jirf, .mrf, .sr3
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File extension(s)

Various extensions

Various extensions

Folder for VIP or NEXUS data
Jirf, .mrf, .sr3

*71

INPUT

In addition to XY and grid data, you can load text and geometries in
Tecplot Data and then

For detailed information about loading your data, see

details on each type of file that Tecplot RS supports, refer to

. Set up your initial plot by choosing a plot type.

To do this, once you have loaded your data, choose from any of the following plot types (by using

the sidebar or the Plot Type menu):

I XY Plots Tecplot RS includes the following types of XY plots:

# XY Variables XY Variable plots depict a single x-axis (independent) variable with up to five
y-axis (dependent) variables. The axis variable selections are applied to all entities (such as

from the Project menu.

Loading XY Data and Loading Grid Data
Tecplot RS Files.

. For
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wells, fields and groups).

# XY Entities XY Entity plots depict an entity or group of entities plotted for single XY axes
variable pair.

# XY Subsets XY Subset plots allow you to view all of the components of a single well, user
group or branch at one time (for a single variable).

# XY Freestyle Plots XY Freestyle plots allow you to manually specify the components of your
plot.

# Custom XY Plots XY Custom plots allow you to define a set of plots in which you select the
variables to plot and the order they should appear.

# XY Custom Entities XY Custom Entities plots combine XY Custom and XY Entity plots. As with
XY Custom plots, you can select the variables to plot and the order they should appear. XY
Custom Entities expands this function by allowing you to plot multiple entities.

# RFT Plots RFT plots display observed or simulated values at one or more depths along a well
at a given time.

# Completion Profiles Completion Profile plots display variables versus level (completion) at a
single point in time.

! Flow Tables Flow Tables contain an N-dimensional array of bottom hole pressure (BHP) values
plotted for N-independent variables. BHP is shown on the Y-axis of the plot.

I Grid Plots Tecplot RS includes 2D and 3D Grid plots. For further discussion of these plot types,
see Basic Grid Plots .

I Paper Layout Use the Paper Layout plot type to control the styles of your plot frames, headers

and footers on the paper for display or printing.

After selecting your plot type, use the sidebar to customize the variable and entity settings for your
plot type.

3. Optional Perform data manipulation.
Tecplot RS provides several methods for you to manipulate and customize your data, including:

I Filtering For XY plots, use filtering and selection sets to display only entities that meet your
criteria (such as a water production rate threshold). Refer to Filters, Selection Sets, Groups, Well
Patterns, and Branches for additional information.

I For XY plots, use the comparison option to display differences between multiple data files. Refer
to Comparing XY Data for additional information.

I Equations Use the equation dialogs to create or modify variable values directly in Tecplot RS.
Refer to XY Equations and Grid Equations to learn about these features.

4. Optional Incorporate derived objects or additional plot views.

In 2D and 3D Grid plots, you can:
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! Add multiple layers to your plot, such as a contour layer, wells or bubbles (see Basic Grid Plots ).
I Customize the view of your grid plot using pointer tools and the options in the View menu.

I Add alternate views of the data, such as a histogram (see Grid Plot Controls for more
information).

In 3D Grid plots, you can also:

I Create custom inside views (see Inside Views ).

I Create custom slices (see Inside Views ).
. Output your final plot(s).

Once you have completed your plot, you can output the plot or data with any of the following
methods:

I Printing Choose Print from the Project menu to print your plot. Refer to Printing and
Exporting for additional information.

I Animation  Click the Fﬁ button in the sidebar to open the Auto-Export dialog to export an
animation of your plot(s). Refer to  Printing and Exporting  for additional information.

You can also use the Paging: Animation and Scrolling Controls in the sidebar to animate your
frames on the screen.

I Export Choose Export from the Project menu to export your plots to a graphics file. See
Printing and Exporting ~ for additional information.

! Copy Plot to Clipboard (Windows platforms only) Choose  Copy Plot to Clipboard from the
Edit menu to add the active frame to your clipboard for pasting into another program, such as
Microsoft Word or PowerPoint.

I Write Data to a File  There are several methods for writing your data to a file that include the
data in simulator input.

I Layout Package File Choose Tecplot Data and then Save Tecplot Layout from the Project
menu to create a Tecplot Layout Package file. This is the best way to share plots with users who
have Tecplot 360 or Tecplot Focus but not Tecplot RS. Refer to  Saving a Tecplot Product File for
additional information on layout package files.

I For XY plots, choose Write Data as Formatted Text from the Data menu to output a comma-
separated value (csv) file of your XY data.

! For Grid plots:

# Use the Extract Data by Cell dialog (accessible by choosing Extract Cell Data  from the
Data menu) to save information about the cells in your plot and output it either as a .CSV
file or as sector data (to a .txt file). Referto Extract Data by Cell for additional information.

# Use the Extract Data by Well dialog (accessible by choosing Extract Cell Data from the
Data menu) to save cell information for a well or group of wells to .csv file. See Extract Data
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by Well for more information.

# Use the Property Modifier dialog (open by choosing Data ! Sim Input ! Cell ) to output
your data based on the value blanking properties and/or any variable modifications. This
function outputs an ASCII file that can be used by the VIP, Eclipse, or CHEARS simulator.
Refer to Property Modifier  for additional information.

# Use the Modify Wells dialog (open by choosing Data ! Sim Input ! Well ) to create and
modify node locations and then output the adjusted data to an ASCII data file. Refer to Well
Editor for additional information.

Retrieving Your Plot

Whenever you load data into Tecplot RS, you are working within a project. In order to quickly return
to your plot later, you can save your project. Saving and reusing your project makes make working
with data more efficient, while taking up only trivial file space. When you save your project, Tecplot RS
creates a simple ASCII text file and writes a macro to represent the loaded data, plot type, and many
other plot characteristics. Later, to get back to your previously created and saved plot, just open the
project. Tecplot RS will run the ASCII file as a macro to retrieve your previous plot.

To save your project, choose Save or Save As from the Project menu.

After saving your project and then making further changes to your plot, to update your project to the
current state of your plot, choose  Save from the Project menu.

Refer to Projects for additional information.

Viewing Data Set Information

You can view information about the currently loaded data in the active frame in the "Data Set
Information” dialog. To access this dialog, you must have data loaded. Then click on a frame to make it
active and choose Data Set Info from the Data menu.

The "Data Set Information" dialog that appears gives summary information about the data set,
including the variables names and minimum and maximum values of each variable.

Zone/Variable Info Page

The Zone/Variable Info page of the "Data Set Information" dialog contains the following information.
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¥ Data Set Information >

ZonefVar Info Data Set Aux Data

Zone(s) Variable(s)

1: MATRX:GLOBAL ~
2y

3 Z (Depth)

4: WELL/CELL

51

£ J

7K v
< >

Zone Type: FE - Quad Var Type: Float
Pts: 952 Var Location: Modal
Elem: 240 Var Status: Heap
Var Range -- Selected Zone:
Min: 0O
Max: 3600
Var Range -- Active Zones:
Min: 0O
Max: 3500

Load Variables...

¥ Zone(s) This page lists all zones included in the data set.

¥ Zone Type (Ordered or Finite Element, FE, data) The Zone Type field displays the type of zones

selected in the Zone(s) box. For ordered data, index values for IMax, JMax, and KMax follow this
information (described following). Finite element (FE) data includes the element type, number of
points, and number of elements.

! IMax (ordered data)  This indicates the IMax value of the selected zone.

I JMax (ordered data)  This indicates the JMax value of the selected zone.

! KMax (ordered data)  This indicates the KMax value of the selected zone.

I Pts (finite element data) This indicates the number of data points in the selected zone.

I Elem (finite element data) This indicates the number of elements in the selected zone.
¥ Variable(s) The Variable(s) box lists all variables by number, with their names.
¥ Var Type The next line displays the type of data of the selected variable in the Variable(s) field.
¥ Var Location Indicates if variables are located at nodes or cell-centers.

¥ Var Status Use the Var Status field in the dialog to determine the status of the current variable. The
variable status can indicate the variable passivity, lock state, and additional system state
information.

¥ Var Range - Selected Zone This control displays the minimum and maximum values of the
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selected variable in the selected zone.

¥ Var Range - Referenced Zone  This control displays the minimum and maximum values of the
selected variable for all referenced zones.

Data Set Page

The Data Set page provides information about your data set, including: title, flenames, number of
zones, variables, elements, and lock status.

The following information can be found on the Data Set page:

¥ Data Set Information >

ZonefVar Info Data Set Aux Data
Data set title:
|Grid|

Files or directaories:

Mum Zones: 1 Locked by: none
Murm vars: 34

Total elements: 240

Total points; 962

¥ Data Set Title Enter a title for the current dataset, or edit an existing title. The default is the result
of concatenating the titles specified in each Title record encountered in the data files making up the
dataset.

¥ Data File(s) Lists the names and paths of all external data files making up the current dataset.
¥ Num Zones Number of zones in the dataset.

¥ Num Vars Number of variables in the dataset.

¥ Total Elements  Total number of elements in the dataset.

¥ Total Points Total number of points in the dataset.
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¥ Locked By This field will inform you if the current dataset has been locked by an add-on. Add-ons
can lock a dataset which in turn prevents you from deleting zones or deleting the last frame
associated with the dataset.

Aucxiliary Data Page

¥ Data Set Information *

ZoneNar Info Data Set Aux Data

Showe Auxiliary Data for: | Zone e 1: MATRX:GLOBAL

Data Mame Value

Datald 0
CualPorosity 1
Gridfctive Active
GridMurm 0

RsZoneType 1

Auxiliary data, or meta data attached to zones, data sets, or frames, displays in the second page of the
Data Set Information  dialog.

This page includes the following information.

¥ Show Auxiliary Data  Use this menu to display auxiliary data for a zone, data set, frame, variable,
line map, or page.

¥ Data Name/Value Use this menu to choose to display either the names or values of any auxiliary
data.

You can use the Tecplot 360 Data Format Guide (available at the Tecplot Web site) to learn how to
create a data file that includes auxiliary data.
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Tecplot RS Workspace Features

Tecplot RS includes certain features that function independently of plot type. Understanding these
features of the Tecplot RS workspace, as described in this chapter, can help you work with your data
easily in Tecplot RS.

These features include:

¥ Using Frames
¥ Changing the View
¥ Using the Edit Menu

¥ Using Color in Your Plot

Using Frames

All plots in Tecplot RS appear inside a frame. By default, the Tecplot RS workspace contains one frame.

To conveniently create additional frames and/or arrange frames in your plot, you can use the Multi-
Frame Options dialog. This dialog contains options for managing plots with multiple frames on a single
page, allowing you to create multiple views of the same data set, or view multiple data sets. When
working with multiple frames, you can also use this dialog to link features between frames.

Multi-Frame Options
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Y Multi-Frame Options *
Frame Mode:
() Single Frame (®) Multi Frame
Multi-Frames
Columns |3 2
Rows |2 2
Link Grid View / Rotation
Link Inside Views / Blanking
Link Layer Toggles
Link Well Toggle
Frame Spacing
2 2 | % of Paper Size
0.25 % | Minimum (Inches)
Quick Plots
Location Area (%)
O Bottom of Page |30 B
(@ Right Side of Page
ot | [ v
To access the Multi-Frame Options dialog, click the [@E (Multi-Frames) button in the toolbar, or

choose Multi-Frame Options

from the Options menu. The dialog includes the following controls.

¥ Frame Mode Use the Frame Mode region of the dialog to choose a frame management mode.

I Single Frame Tecplot RS will automatically create a single frame for the requested plot type.
Any time you change the plot type, Tecplot RS will clear the old frame to display the new plot

type.

I Multi-Frame In this mode, Tecplot RS creates multiple frames to display the data for the chosen
plot type. Each frame will display a different view of the data set. The variation depends on the
plot type. For example, grid plots will display a different variable in each frame, while XY-
Variables plots will cycle through the entity list.

Several plot types do not support using multiple frames: RFT Plots, Completion
Profiles , and Flow Tables . When using one of these plot types, you can only use a

n single frame.

Tecplot RS cannot fully support frame linking with dual porosity grids loaded. Refer to
Grid Options for additional information.
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¥ Multi-Frames  The Multi-Frames region of the dialog allows you to control the configuration of
frames when using the Multi-Frame mode. The region has the following options:

I Columns and Rows Use these controls to set the number of frames appearing across and down
the paper.

The settings immediately below the Colums and Rows fields let you to link frames, to share
settings for view, value blanking, or toggles:

# Link Grid View/Rotation When the views are linked, changing the viewing angle or
distance on one frame will make the changes in all frames. Without linking, you can set the
views independently in each frame.

# Link Inside Views/Blanking With the inside views and blanking linked, a single set of value
blanking and inside views criteria will apply to all frames. When this option is toggled-off,
you can set cell and pick blanking constraints and inside views independently in each
frame. See Cell Value Blanking for a discussion of value blanking, Pick Blanking for a
discussion of pick blanking, and Inside Views for a discussion of inside views.

# Link Layer Toggles Layer Toggles include the Mesh, Contour, Connect, Shade, Translucency,
and Light toggles at the top of the grid sidebars, and the Lines and Symbols toggles in the XY
plot sidebars. When linked, any change to these toggles will affect all frames. Toggle-off
"Link Layer Toggles" to set these options independently for each frame.

# Link Well Toggle When toggled-off, wells will be displayed only in the first frame. When on,
wells will display in all frames. Unlike the layer toggles, well display cannot change from
frame to frame. This option simply lets you control whether wells are shown in one frame
or all. See Wells for additional information about wells.

¥ Frame Spacing These options control the spacing between frames and the margin from the edge of
the paper to the plot frame(s). The first value sets the spacing as a percentage of the longer
dimension of the paper, and may range from 0 to 5. The second value represents a minimum
distance in inches, and is independent of the paper size.

For no spacing at all around frames, set both values to 0. Otherwise, you may use both options or
just one. If both are set, the frames will be spaced according to whichever setting results in the
larger spacing.

¥ Quick Plots Quick Plots are available in the 2D and 3D Grid plot types. These provide plots of
statistical data (histogram and cross plots), plots of value for one cell over all time steps, or one
location at each cell depth. See Additional Data Views for more information on the Quick Plots.

The Quick Plots options allow you to control where these plots are placed in relation to the main
plots (below or to the right), and how much of the paper area is allocated for the quick plots
(between 20% and 50% of the page).

Changing the View

The View menu contains controls with which you can adjust the active frameOs view, the view of the
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entire workspace.

Display of the Toolbar or Sidebar
You can turn off the toolbar and/or Plot Controls sidebar by choosing Toolbar or Sidebar , respectively,

from the View menu. To turn them back on, choose the corresponding menu item again.

Redraw a Frame

By default, Tecplot RS automatically redraws the current plot whenever you make changes to it. If you
choose to turn off this Auto Redraw feature (in the Performance dialog, accessible from the Options
menu), or while recording macros, you can redraw the active frame by choosing Redraw Frame from

g
the View menu. You can also redraw the active frame by pressing Ctrl "+ R, or clicking the Jﬁ (Redraw

Frame) button in the toolbar.

Redraw All

To redraw your entire plot when the Auto Redraw feature is turned off (in the Performance dialog,
accessible from the Options menu) or when recording a macro, choose Redraw All from the View

[ g
menu. You can also press Ctrl "+ D or click the é (Redraw Frame) button in the toolbar or sidebar to

redraw your plot.

Zoom

Tecplot RS includes the capability to zoom in several ways, adjusting the perceived distance between
the viewer and the plot.

Plot Zooming

As well as clicking the Zoom tool in the  Plot Controls Sidebar , you can also zoom your plot interactively
by choosing Zoom from the View menu to access the Zoom tool. Drag the pointer to draw a box: the
region within the view box will resize to fit in the frame according to the longest dimension of the box.

To return to the previous view, choose Last in the View menu (or press Ctrl "+L).
. Choose Center from the View menu to center the data in the active frame.

Paper Zooming

You can also zoom your workspace, rather than the plot, by pressing the Shift  key while drawing a box
with the Zoom tool. Tecplot RS will resize the plot so that the longest dimension of the zoom box fits in
the entire workspace.

You can also fit one or all frames to the workspace by choosing Fit Selected Frames
to Workspace or Fit All Frames to Workspace from the View menu.
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Interactive Zooming and Translation

You can also use the middle and right buttons of the pointer to smoothly zoom and translate your plot
view. Drag with the middle button up and down to zoom smoothly; drag with the right button to
translate your plot view.

3D mouse Tecplot RS also supports a 3D mouse, an input device that allows zooming (and translation
and rotation) of 3D plots with a touch. You do not need to activate the Zoom tool to use the 3D mouse
for zooming. Simply push the mouseQOs cap toward or away from you to zoom.

Hold the Alt key while zooming with the 3D mouse to switch the zoom method (see Input Devices for
details).
Avoid tilting the mouse cap, as this may induce unintended rotation. Hold down the Alt key to switch

between zooming by moving the data and by moving the viewer.

Last

Choose Last from the View menu to restore the previous view of your plot. With this command, you
can step backward through resizing and repositioning a plot. Tecplot RS remembers the last fifteen
view changes, including zooming, centering, translating, or fitting, for each frame.

Center

Choose Center from the View menu to center the plot within its frame. This command centers only the
data, neglecting text, geometries, and 3D axes. Neither axes or plot change in size with this command.

Fit Everything

Choose Fit Everything from the View menu to resize the plot so that all data, text, and geometries fit
visibly in the frame. You can also fit everything by pressing Ctrl "+ E. This view can be useful to restore
a standard view of your plot after extensive zooming, scaling, or translating.

Fit Data

Choose Fit Data from the View menu to resize the plot so that all data points fit visibly in the frame.
This command ignores text and geometries when resizing. You can include the text by setting the text
to be positioned by grid coordinates (in the Text Details dialog).

Copy View

Use Copy View in the View menu to copy the active frame view; you can then paste the frame view
into another frame. The copied view includes all view attributes affected by the View menu: zoom
position, translation, scale, and, in 3D grid plots, the degree of rotation and perspective projection.

Paste View

Choose Paste View from the View menu to paste a copied view onto the active frame (click on the
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frame you wish to copy the view onto first to make it the active frame). When working with multiple
frames in one plot type, this command (and the Copy View command) can help make you more
efficient, since you can make view changes to one frame and then copy and paste those changes to the
other frames in your plot.

Custom 3D View

Use the commands Save Custom 3D View and Apply Custom 3D View to save the current view

(rotation, center, and perspective) and to reset the current view to the saved settings. The 9 (Reset
View) toolbar button can also be used to apply the saved view. Available only when a 3D plot is active.
SeeCustom 3D View for further details.

Workspace Commands

The View menu contains several advanced commands to optimize your viewing of the workspace. To
type the keyboard shortcuts, hold down the Ctrl and Shift keys while pressing the corresponding
letter key.

¥ Fit Selected Frames to Workspace (Ctrl "+ Shift "+ F) Choose this command to resize all frames
proportionally so that the selected frame(s) fill the workspace either vertically or horizontally.

¥ Fit All Frames to Workspace (Ctrl "+ Shift "+ A) Choose "Fit All Frames to Workspace" or type the
keyboard shortcut to resize all frames proportionally so that all frame(s) fill the workspace either
vertically or horizontally.

¥ Fit Paper to Workspace  (Ctrl "+ Shift "+ P) This command resizes the paper to fill the Tecplot RS
workspace.

¥ Last Workspace View  (Ctrl "+ Shift "+L) Choose this command to restore the workspace to the
previous view. This command undoes the last "Fit Selected Frames to Workspace" or "Fit All Frames
to Workspace" command.

View Presets

When viewing 3D grid plots, you can access additional advanced commands in the View menu. The
View Presets in the View menu control preset rotations. Choose "View Presets" from the View menu to
choose from 4 standard orthographic projections or a plan (aerial) view.

Using the Edit Menu

You can duplicate frames, text, and geometries with the copy and paste commands in the Edit menu.
(You can also use the keyboard equivalents, Ctrl "+ C and Ctrl "+V.) You can also cut objects from one

location and paste them into another, or throw them away completely (by choosing Clear from the
Edit menu).

The Cut, Copy, and Paste commands work only within Tecplot RS. Choose "Copy Plot to
. Clipboard" from the Edit menu to copy a Tecplot RS plot for external use. You can then
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paste it into other applications.

¥ Cut Choose "Cut" from the Edit menu, or press Ctrl "+ X, to remove the selected item from the plot
and the active data set (if applicable), and store the removed item in Tecplot RSOs memory for
pasting within Tecplot RS.

¥ Copy Choose "Copy", or press Ctrl "+ C, to store the selected item in Tecplot RSOs memory for pasting
within Tecplot RS.

¥ Paste Use the Paste command in the Edit menu, or press Ctrl "+V, to add the most recently cut or
copied item to the active frame. If you are pasting a copied object into the same frame as the
original, Tecplot RS will position the new object directly over the original. Use the Selector or
Adjustor tool to move the copied item to a new location in the frame.

¥ Clear With the Clear command in the Edit menu, you can remove the selected item from the plot
and the active data set. Tecplot RS does not store cleared items in its memory for pasting.

Using Color in Your Plot

You can change the color of many attributes of your plot. Often, this is done using a drop-down list
right next to the setting whose color you wish to specify.

£ Plot Options X
Load | Save Variables XY Lines XY Axes Grids Grid Legend Grid Axes Cell Labels Wells
Style set: | Active ~ Lines
Variable: £l Calor Default w
T Maw
A | e | A
AEN Indigo
AEOQ Length Brown
AEW . Silver
APl Thickness Pink
ﬁrr:gsmv Symbols P
Cream
,;\EPRL Calor Default w Fil
BHP Shape Default
BHPH )
Spacin D =4% ~
Bp pacng
BP4 Size 100
BP3
BPY
CHROCONC
CIC
CIR
CONBRNO hd
|:| Long names
Apply Multi-Edit Styles...
Close Help

For example, in the Plot Options dialog shown here, there are drop-down lists for specifying the colors
of lines and symbols.
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¥ Color Chooser >

B
B (| .
| NSRS | ]
| . |

B |
H | (SN
| B ] ]
B | )

[lmMutii 2 3 4 5 6|7 8 RGB

In some places, you may use the Color Chooser dialog. Use the Color Chooser dialog to apply another
color to the selected plot attribute. The place of access determines the element in your plot for which
the color applies. For example, if you open the Color Chooser dialog from the Text Details dialog, the
chosen color will apply to the currently selected text.

To change the color of the selected object, simply click on the color you wish the object to appear.
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Part 2: XY Plots

Basic XY Plots

When you load an XY data file, it displays by default as an XY Variables plot type. You can change the
plot type at any time using the Plot Type menu or the Plot Type menu at the bottom of the sidebar.
Tecplot RS supports the following basic XY plot types:

¥ XY Variables XY variable plots depict a single X-axis (independent) variable with up to five Y-axis
(dependent) variables. The axis variable selections are applied to all entities.

¥ XY Entities XY entity plots depict an entity or group of entities plotted for single XY axes variable
pair.

¥ XY Subsets XY Subset plots display all of the components of a single well, user group or branch at
one time (for a single variable).

¥ XY Freestyle Plots XY Freestyle plots allow you to manually specify the components of your plot.

This chapter contains a discussion of each of the above plot types and examples for each type.

Loading XY Data

Tecplot RS allows you to load as many XY data sets as your computerOs memory will allow, and
supports several different XY data set formats, including those used by Eclipse, Chears, VIP, Sensor,
CMG, Landmark, and UTCHEM. The VIP, .plt and VDB loaders include the capability to read
compositional plot data.

! CMG-format files are supported only on Windows.

You can use multiple data sets for comparison or to switch from one to another. For example, you can
load Chears HIST files for comparison with Eclipse .unsmry files. For a complete description of the
supported formats, reference  Tecplot RS Files.

When loading a CMG-format data file, you can choose the units for the file from
Tecplot RSODptions menu using the CMG System Units menu item. You must choose
the desired units before loading the data. This choice is saved in the project file and
your most recent choice will be remembered for future use. All files in a project must

use the same units.

To start creating an XY plot in Tecplot RS, load a data set. Tecplot RS supports two methods of loading
XY data. The first, and most comprehensive method, is the Load XY Data dialog, accessible by clicking

.'x..'.j
the Lﬂ‘l (Load XY Data) button in the toolbar or choosing Load XY Data from the Project menu.

In the Load XY Data dialog, choose Individual Files or VDB Folder from the File type menu to specify
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the type of XY data file to load. Use the Individual Files choice to load all types of XY Data Files except
for VDB folders. In that case, use the VDB Folder choice.

The second method optimizes data loading if you wish to load a large number of XY data files. You can
drag a folder containing XY data files onto the Tecplot RS icon on your desktop (Windows platforms) or
drag the folder onto the Tecplot RS application window.

The following sections explain each method.

If you already loaded the data into a project and saved the project, choose Open
Project from the Project menu. By opening the project, Tecplot RS will reload all data
files contained in that project. Referto  Projects for detalils.

Loading a Folder of XY Data Files

To load multiple XY data files most efficiently, drag and drop a folder containing XY data files onto
either the Tecplot RS icon or onto the Tecplot RS application window.

Tecplot RS loads the following recognized XY data files contained in the dragged folder:

¥ Eclipse (*.unsmry and *.uns)

¥ Chears HIST (*.hist )

¥ Intersect Observed History data ( *.obsh)
¥ Eclipse/VIP RFT (*.rft |, *.frit )

¥ Eclipse USER (*.user )

¥ VIP plt (*.plt )

¥ VIP Observed Data ( *.0bs)

¥ Log ASCII Std (*.las )

¥ CMG .irf ,.mrf, .sr3 files

¥ Sensor well production data ( *.*61)

¥ Landmark VDB cases (if the folder has " VDBin its name)

¥ UTCHEM (*.OVERARNd *.HIST)

This load operation adheres to the following rules:
¥ Loading the folder of data will not unload any loaded data; Tecplot RS adds the files to any already
loaded data.

¥ If the current project has loaded data, the active data set does not change. If the current project has
no loaded data, the first file loaded from the folder becomes the active file.

¥ If some files in the folder are already loaded into Tecplot RS, Tecplot RS will keep these files loaded
and will load the remaining recognized files in the folder.
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¥ If a file with an .rft , .frft , .waf, or .rswaf extension has a base name matching the base name of
another data file in the folder, Tecplot RS appends this file as secondary data (RFT or WAF,
depending on the extension) to the data file with the matching name.

¥ If the folder name includes "VDB", Tecplot RS loads all cases recognized in the file, as well as other
XY data file types (VIP, Observed, and compositional).

¥ Tecplot RS does not load data from any folders contained within the dragged folder, except for VDB
cases.

To stop loading a folder of XY data files, click the Stop button in the status line of Tecplot RS.

You can also load a folder of these XY data file types from the command line, by navigating to the bin
folder of the installation and then using the following syntax:

tecplotrs %data%/folder-to-load

In this example, include the path to the bin folder of the Tecplot RS installation if you did not first
navigate to that location via the command line. Typing tecplotrs will launch Tecplot RS, and including
the folder that you wish to load, represented by folder-to-load (including its path, represented by
%data%), will indicate to Tecplot RS the folder that you wish to load. If the path to the folder to load or
the folder name itself contains any spaces, enclose the entire item in quotes.

Tecplot RS processes the command line arguments in order. So, for example, if you
wish to include other arguments in the command line, such as a macro to run, list the
folder to load before the macro.

XY Data Files

Choose "XY Files" from the File type menu in the Load XY Data dialog to load individual XY data files or
a VDB folder of XY data. (Access the Load XY Data dialog by choosing Load XY Data from the Project
menu.)
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[ Load xv Data x

File type: | Individual files e

File name(s) Add...

[] Enable reload {unsmry files anly) [] create history data set

[ ] Auto-append secondary (RFT and WAF) files [ ] Load derived vars {when available)
Cancel Help

If you want to load both XY and grid data from a single simulation, you can do this
| through the Load Grid Data or Load VDB Data functions. See Loading Grid Data for
details.

The Load XY Data dialog has the following options:

¥ Add Click the [AddE | button to launch the Open Files dialog, which will allow you to choose the
data file(s) you wish to load. In the Open Files dialog, navigate to and choose the desired file(s).
Click the | Open | button, and then click | OK | in the Load XY Data dialog to complete the loading
process. You may click Add again to add files from a different folder. Each time you click AddE
the files you select are added to the list of files to be loaded.

¥ Enable reload Toggle-on "Enable reload" in the Load XY Data dialog to allow reloading of the data
file (Eclipse .unsmry) during your Tecplot RS session. If you toggle-on "Enable reload" when loading
your data set, you can reload your data file at any time by clicking the Reload button in the sidebar.
The current plot will revert to the initially loaded data. This helps when you want to monitor the
output from a long simulator run. By clicking Reload, you can view the most recent output during
the run.

¥ Auto-append secondary (RFT and WAF) files Toggle-on "Auto-append secondary (RFT and WAF)
files" in the Load XY Data dialog to automatically append RFT and/or WAF files to the data set. If
you toggle-on this option, for each Eclipse  .unsmry file that Tecplot RS loads, it loads an RFT file
(with either an .rft  or .frft extension) and/or a WAF file ( .waf or .rswaf extension) having the
same root file name, if found, and appends it to the corresponding Eclipse .unsmry file. With RFT
data loaded, you can create Quick RFT plots (see Depth).

If you load only an RFT or WAF file with data already loaded, Tecplot RS will automatically append

the RFT or WAF data to the corresponding .unsmry file. Refer to RFT Plots for information on
loading an RFT Data file separately. In brief, click the AddE | button in the Load XY Data dialog,
and choose *.rft  as the file extension in the Open Files dialog.
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Auto append secondary (RFT and WAF) is only available for ECLIPSE .unsmry files and
will be ignored for other file types.

The auto-append checkbox also applies to  .unsmry files loaded by dragging them into
the Tecplot RS application window or onto the Tecplot RS icon. The state of this
checkbox persists between RS sessions.

¥ Create history data set If you load an Eclipse file with this control toggled-on, Tecplot RS will
create a data set consisting of all the history data contained in the Eclipse file. This way, you can use
the file to compare simulation data to history data when using the history match feature in your
reservoir model.

Tecplot RS creates and reads this history data set from the Eclipse file; it does not require the
creation of a new data file. If you save data loaded with a created history data set as a project,
Tecplot RS will re-create the history data set when you re-open the project.

If you have Tecplot RS create a history data set from the data in an Eclipse file, when you finish
loading, Tecplot RS will prompt you to choose the active data set, since you now have more than

one loaded.
A good way to compare your simulator data with the history data is to use the History Match plot
type.

¥ Load derived vars (when available) If you load a file with this checkbox activated, Tecplot RS

automatically computes additional variables from the variables stored in the data file, where this
supported by the loader. For example, most CMG files do not include rates or ratios; where these
variables are missing, they will be calculated from the cumulative variables. Loading will be
somewhat slower with these additional calculations performed. Inside Tecplot RS, derived
variables are indistinguishable from variables that were actually read from the file.

VDB Folder

Choose "VDB folder" in the File type menu of the Load XY Data dialog to open a VDB. To open the Load
XY Data dialog, choose Load XY Data inthe Project menu.
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¥ Load XY Data *

File type: VDB folder e

VDE folder Browse...

Case

Load VIP case data

] Load compositional case data
[] Load observed case data

[] Quick load

Cancel Help

Data from the following class types can be loaded into Tecplot RS from within a VDB folder:

¥ WELL

¥ WLLYR
¥ AREA

¥ REGION
¥ FIELD

¥ FLOSTA
¥ GATHER
¥ TRACER

The Load XY Data dialog for a VDB folder has the following options:

¥ Browse Click the [BrowseE | button to launch the Browse For Folder dialog, which will allow you
to choose the VDB folder from which to load case data. Choose the root VDB folder (this folder
typically ends ina .vdb extension).

¥ Case When you load a valid VDB folder with the BrowseE | button, the Case region of the dialog
will display a list of case names read from the database. Choose one or more cases to load. Data
from different cases will be loaded as different data sets in Tecplot RS.

¥ Data types (Optional) Use the Load VIP Case Data, Load Compositional Case Data, and Load
Observed Case Data, and Quick Load options to specify which sets of XY data to load from the
database. (Quick Load reads only field, well, and region data and skips loading completions and
network connections.) If you choose to load multiple types of data, each data type will be loaded
into a separate data set in Tecplot RS.
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Loading History Data

Tecplot RS provides several ways to load history data. You can load a CHEARS HIST file (  .hist ), load an
Eclipse file containing history data, or create an ASCII file. If you use the History Match plot type, you
can choose which data file to use as the history data in the Plot Controls sidebar.

¥ Chears or Intersect History File To load a Chears or Intersect history data file (wells only), click
the Load XY Data button in the toolbar (or choose Load XY Data inthe Project menu) to open the
Load XY Data dialog. Click the [ Add | button in that dialog, and choose "Chears HIST (  *.hist )" or
"Intersect OBSH ( *.obsh)" as the file type to load. Navigate to and select the file and click Open  and
OK/ to finish loading it.

¥ Chears CSV File You can create a CSV file of history data and load it as the "Chears CSV (  *.csv )" file
type. With this file type you can include wells, fields, groups, and regions, rather than just wells. To
create this file type, use a spreadsheet program such as Microsoft Excel and create a table of your
data. The file should include one header row labeling the following required columns:

I Date or Time Use one column to give each row a date or time. Tecplot RS accepts most standard
date and time formats.

I Category In this column, label each row "Well", "Group", "Field", or "Region".
I Name Include the name of the entity.

I Variable value Name the variable in the header row and give the entityOs value for it in its row.
Save the file as a CSV (*.csv ) file and load it into Tecplot RS through the Load XY Data dialog.

¥ Eclipse Data File Containing History Data If you load an Eclipse file with the "Create history data
set" control turned on, Tecplot RS will create a data set consisting of all the history data contained
in the Eclipse file. This way, you can use the file to compare simulation data to history data when
using the history match feature in your reservoir model.

Tecplot RS creates and reads this history data set from the Eclipse file; it does not require the
creation of a new data file. If you save data loaded with a created history data set as a project,
Tecplot RS will re-create the history data set when you re-open the project.

¥ ASCII Data File You can create an ASCII file of your history data (wells only). For more information
on how to build this file, see  Generic ASCII Files.

After you load your data, a good way to compare your simulator data with the history data is to use the
History Match plot type.

Additional Information about XY Data

Please note the following points regarding XY Data:

¥ Undefined Values Tecplot RS recognizes -999999 as an undefined value. Data points with a value of
-999999 are treated as zero when plotted and ignored during any routine that uses minimum or
maximum values.
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¥ Online Variable For XY data with field data, Tecplot RS creates a variable called ONLINE. The
ONLINE variable stores a count of all wells that have OPR (or any appropriate alias) greater than
zero at a given time step.

Managing XY Data

¥Y Manage Data >

Current Project File;

<None =

XY Grid Templates Macros Unload

Active Data Set:

FILE MAME : chelan.unsmry

WELLS : 5

FIELDS: 1

STATE FILE : C:/Program Files/Tecplot/TecRS
Betafexamples/chelan.rsxsx

Display As |chelan.unsmry | Update

Available ¥Y Data Sets:

b

If you load a single data file, that file will display as the Active Data Set. Otherwise, the first file you
selected of multiple files will display as the Active Data Set. You can manage your currently loaded data

sets by clicking the Manage Data button in the toolbar, or choosing Manage Data from the Project
menu. Switch to the XY page of the Manage Data dialog to manage XY data sets.

XY Data Settings

The XY page of the Manage Data dialog offers the following options:

¥ Display As (Optional) After loading your data file(s), you can use the Display As text field on the XY
page of the Manage Data dialog to designate a display name for the Active data set. The display
name will display instead of the file name in your plots. The file name will display if the Display As
field contains no name.
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| You must click the |Update |button to save your changes to the Display As field.

¥ Available Data Sets The available data set area displays information about the number of wells,
groups, and other related information. To change active data sets on the XY page of the Manage
Data dialog, choose the desired file name in the "Available Data Sets" region of the dialog. This will
highlight the Active Data Set in the "Available Data Sets" list.

Unloading Data Files

Use the Unload page of the Manage Data dialog to unload data files from Tecplot RS. To conserve
memory you can selectively unload data. Choose the files to unload and click the Unload Highlighted
Files |button.

I If you unload a file that acts as part of an XY Freestyle Plots plot, Tecplot RS will delete
. any line mappings from the data file from the plot(s).

Swapping Data Files

You can exchange any loaded data file for another by using the Swap Files dialog, accessible from
Project ! Swap Files . This is particularly useful for plots in the Bookmark Gallery and for XY
Freestyle Plots plots, which are tied to a specific data set. For complete information on using this
dialog, see Swapping Data Files .

Exporting Quick Plot Data

You can export the XY data for any of the "quick” XY plot frames to a CSV or RS-Formatted Generic
ASCII File by selecting "Export Quick Plot Data" from the "Data" menu. There are 5 quick plot formats
available for export.

Cross Plot

Choose "Cross plot" to export a CSV data file of the currently displayed Cross Plots frame. Selecting this
option is equivalent to clicking the "Export CSV" button on the Cross plot settings dialog. This option is
available in 2D or 3D if the cross plot toggle on the sidebar is enabled.

Depth

Choose "Depth" to export an RS-formatted XY datafile of the Depth quick frame. This option is available
in 3D if the "Depth" toggle is enabled on the 3D sidebar and the probe type for the quick plot is CELL.
The exported data file is in RS Generic ASCII format and can be loaded into RS by clicking the "Load XY
data" toolbar button.

Histogram

Choose "Histogram" to export a CSV data file of the currently displayed Histogram plot frame. Selecting
this option is equivalent to clicking the "Export CSV" button on the Histogram settings dialog. This
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option is available in 2D or 3D if the "Histogram" on the sidebar is enabled.

Time/History

Choose "Time / History" to export an RS-formatted XY datafile of the Time/History quick frame. This
option is available in 3D if the "Time / History" toggle is enabled on the 3D sidebar and the probe type

for the quick plot is CELL. The exported data file is in RS Generic ASCII format and can be loaded into
RS by clicking the "Load XY data" toolbar button.

Well Path

Choose "Well Path" to export an RS-formatted XY datafile of the Well Path quick frame. This option is
available in 3D if the "Well Path" toggle is enabled on the 3D sidebar. The exported data file is in RS
Generic Ascii format and can be loaded into RS by clicking the "Load XY data" toolbar button.

Writing XY Data

n Write Data X

Writes data for all displayed lines in all frames.

File: Click the "Browse..." button to select a file. Browse...
Data preview
Value separator: @ Comma O Tab ) Space

By choosing Write XY Data from the Data menu, you can create an ASCII text file containing data
from the displayed XY plots. Values in this file may be separated by commas, tabs, or spaces. This
option will be available only when the current plot is an XY line plot. The "Write Data" dialog is
displayed when you select Write XY Data from the Data menu.

On the "Write Data" dialog, start by clicking the BrowseE | button to specify an output file. This will
display a standard file open dialog from which you can either choose an existing file or provide the
name of a new one. If the specified file exists, you will be given the option of overwriting it or
appending to it.
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The | Write | button is not available until you have specified an output filename with
. the [BrowseE | button.

Once you have selected a filename, be sure that your XY plot is displaying data. All values of variables
shown in all frames of your current plot will be exported to the specified file. What you see in the plot
screen is what will be written to the file, so use the sidebar options to choose variables, entities,
comparison options, delta computations, etc.

You can also choose the data value separator. Commas are typically the vest choice, particularly if you
intend to load the data into Excel or other spreadsheet applications. Tab and space are other options.

Click the | Write | button to write or append the XY data to the specified file name. The data that was
written will appear in the Write Data dialog as well as being written to the file.

You can continue to append to the selected file by choosing additional plots to be displayed and
clicking |Write |again. You can also open a different file at any time and begin writing or appending to
it.

Column Sequential

In column sequential format, the first column will be the x-axis variable. Subsequent columns will
consist of the selected entities followed by the selected Y-axis variable. Typically the X-axis variable is
the DATE variable, but this is not required.

This option is only available in the OXY EntitiesO view type.

Row Sequential

In row sequential format, each selected entity is output in a two-column section. The first column is the
X-axis variable, the second column is the selected Y-axis variable.

If there is no data that can be written due to the current sidebar selection, the Write
| button will be disabled. Hover the mouse over the Write button for more
. information regarding why the Write | button is disabled. Many controls in Tecplot RS

provide this information when disabled.

Aligning Start Times
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XY plots are often generated with a date or time variable on the X-axis so that you can see the value of
variables over time for one or more entities, such as wells. It is often convenient to align the date or
time that entities started production so that you can see how they compare to each other over their
lifetimes. However, creating the plot with a date or time variable on the X-axis will show the
production curve of each entity at the date or time it actually started production.

To align the start time of the entities, use the "Solve pTime" command on the Data menu and select a
production variable, such as OPR, that becomes non-zero when a well or other entity begins
production. A new variable called "PTIME" (for Production Time) is created that represents the time

since an entity began production. You may then use this variable on the X-axis to produce a plot in
which the start times of the selected entities are aligned.

Common Controls
You can choose from a variety of XY plot types and plot customization choices to achieve your desired

plot display. Explore the buttons in the sidebar and the Options menu for the bulk of plot
customizations.

Common Sidebar Controls

Each XY plot type includes the following controls in the Plot Controls sidebar:

¥ Drawing Layers Use any combination of the Lines and Symbols toggles to adjust an XY plot.

¥ Reload Click the Reload button at any time to refresh your data set.

The Reload option is available only if "Enable reload" was toggled-on in the Load

| XY Data dialog during the file loading process. See  Loading XY Data for more
information.

¥ Filter To manage the entities, such as wells, groups, and fields, shown in the Entities list, use the
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Filter |button. Refer to Filtering for more information.

¥ Expanded List button Whenever you see the Plus button, 4 next to a list in the sidebar or a
dialog, you can click this button to open an expanded version of the list contents. To find an item in
the list more easily, you can type letters in the Filter field at the top of the list. Only items that
include those letters in that order will appear in the expanded list. For example, to display only
items with the word "well" in their name, type "well" into the Filter field.

Common Axes Controls

You can customize most cosmetic aspects of your plot display by using the Plot Options dialog. To open
this dialog, choose Plot Options from the Options menu.

Tecplot RS supports time and date axis formatting for XY Line plots. When "Time" or "Date" is selected
as a variable in the sidebar, the appropriate axis will display with Time (Days) or Date (Years)
formatting. You can customize the date or time format using the Load/Save page of the Plot Options
dialog.

For more information on the Plot Options dialog, and other methods of customizing your plot display,
see Plot Options .

XY Variables

An XY Variables plot depicts a single x-axis (independent) variable with up to five y-axis (dependent)
variables. The axis variable selections applies to all entities. To create an XY variable plot, load an XY
data file and choose "XY Variables" from the Plot Type menu in the sidebar.
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You can un-dock the Plot Controls sidebar by

dragging its title bar to a new position. To put the
Plot Controls back on the side of the workspace,
double-click on its title bar (the region that
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drag its title bar to either side of the workspace
and let go, and it will snap into place.
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The sidebar for XY Variable plots has the following options:

¥ Lines and Symbols Use any combination of the Lines and Symbols controls to customize whether

to display lines and/or symbols for each line in your XY plot.

¥ Reload Click the [Reload |button at any time to refresh your data set.

The Reload control is available only if "Enable Reload" was selected in the Load XY
Data dialog during the file loading process. Refer to Loading XY Data for additional
information.

¥ Filter To manage the entities shown in the list, use the Filter button. Refer to Filtering for more

information.

¥ Entities The Entities box allows you to select wells and other structures to display. Use the scrolling

tools (< or >) to move through the entity list. See Paging: Animation and Scrolling Controls for
additional information. To select a specific entity from a long list of entities, click the 4 button in
the upper-right corner of the Entities box. This will launch an expanded entity list that you can

filter to find an entity.

The variables highlighted in the Variables section of the sidebar will display for the selected Entity.

When you have multiple frames displayed, the selected entity displays in the first frame, and
subsequent entities display in subsequent frames.

¥ Variables Use the Variables section of the sidebar to specify the axes variable assignments.
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I X-axis Use the X menu to choose the X-axis variable. Tecplot RS allows only one variable
displayed at a time for the X-axis.

! Yl-axis The Y1 box allows you to select multiple variables for Tecplot RS to plot against the Y1-
axis. When plotting multiple variables with different value ranges or units, try using two or
more Y-axes with different scales.

I 'Y2-5 Axes Use the Y2-5 menu to specify for which of the available axes you wish to customize
the variables. When no variables are selected for an axis, that axis does not display. To deselect
a variable, hold down the  Ctrl key while clicking on the appropriate variable. Remember, a
single variable cannot display on more than one Y-axis.

To make multiple selections in a box, use any of the following methods:

To choose two or more consecutive items Drag your pointer from the first item you

wish highlighted to the last item, or click the first one and hold down the Shift  key
| while clicking the last item.

To choose two or more non-consecutive items Hold down the Ctrl key and click the

desired items.

To un-select a single item  Use Ctrl "+ Left-Click



¥ Zoom Lock The lock icon next to the X menu can be engaged to hold the active frameOs X-axis
range when switching the Entity selection on the sidebar. It is disengaged automatically when the
X-axis variable is changed.

Data Set The Data Set region of the sidebar allows you to compare data when you have multiple data
files loaded. Referto Comparing XY Data for additional information.

Frame Selection Mode Button

Click the Frame Selection Mode button to change how Entities are assigned to each frame in a multi-
frame plot. In a multi-frame plot, clicking the Frame Selection Mode button will show a menu with two

available options:

¥ Sequential This is the default mode in all previous versions of Tecplot RS. Frames are assigned
entities starting in the top left frame with the current selection. Entities for additional frames are
assigned in sequence from the Entities selected on the sidebar. Clicking the Next | button will show
the next set of N Entities, where N is the number of multi-frames displayed.

¥ Manual In Manual mode, each frame in a multi-frame plot can be assigned an Entity irrespective
of the Entity selected on the sidebar. Entities for a frame can be selected by clicking on the frame
and clicking on an entity on the sidebar, or right-clicking on a frame or frame title and selecting an
Entity from the context menu.

In Manual Frame Mode, the animation buttons are disabled since there is no
| default set of additional frames as there are in Sequential mode. The export button
will only show static images available to export.

If the plot is a single frame, then the Frame Selection Mode button menu will not be available, although
you can right click on the frame or frame title to select a new entity for the single frame, in addition to
clicking the entity on the sidebar.

XY Entities

An XY Entity plot depicts a set of entities for a single X-axis and Y-axis variable pair. For example, you
can compare oil production for a selected set of wells in one plot.
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For all XY Entities plots (including RFT), if XY fracture data is detected, the fracture
data will display in a separate dotted line below the matrix data. XY fracture data is

detected if the number of XY points is exactly twice the grid K dimension, or if an
MFTAG variable is found when reading RFT data.

To create an XY Entities plot, load an XY data file and choose "XY Entities" from the Pot Type menu at
the bottom of the sidebar.

The sidebar for XY Entity plots has the following options:

¥ Lines and Symbols Use the Lines and Symbols controls to customize your XY plot.

¥ Reload Click the Reload button at any time to refresh your data set.

The Reload control works only if "Enable Reload" was selected on the Load XY Data
dialog during the file loading process. Refer to Loading XY Data for additional

information.

¥ Filter To manage the entities shown in the list, use the Filter button. Refer to Filtering for more
information.

¥ Variables Use the Variables section of the sidebar to specify the axes variable assignments.
I X-axis Use the X menu to choose the X-axis variable. You can choose only one X-axis variable.
I Y-axis Use the Y-axis box to choose a Y-axis variable. You can choose only one Y-axis variable.

¥ Zoom Lock The lock icon next to the X menu can be engaged to hold the active frameOs X-axis
range (zoom) when switching to XY Subsets or XY Variables plots. It is disengaged automatically
when the X-axis variable is changed.

¥ Scrolling Use the animation control buttons to scroll through the available Y-axis variables. See
Paging: Animation and Scrolling Controls  for additional information.

¥ Entities The Entities box allows you to select wells and other structures to display.

I Sum Toggling-on "Sum" allows you to sum the variable being plotted for all entities that have
been chosen.

I Avg Toggle-on "Avg" to show the average value for all chosen entities.

! Ignore 0 Values When displaying averages, toggle-on to ignore zero values.

When you have either Sum or Avg toggled-on, Tecplot RS cannot display

comparison data. See Comparing XY Data .

The variables selected in the Variables section of the sidebar will display for the selected Entity.

Click the == button to launch an expanded, searchable entity list. This helps for long lists.
When you have multiple frames displayed, the selected Y-axis variable displays in the first

frame, with subsequent variables in subsequent frames.
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¥ Data Set The Data Set region of the dialog allows you to compare data when you have multiple
data files loaded. Refer to Comparing XY Data for additional information.

The settings for "Entity [1-9]" in your RS Variables Files file determines the default styles (for example,
line color, and symbol shape) that your plot displays. You can change any of the default styles by either
updating the file or changing the settings for "Entity [1-9]" (long variable names) or "ST [1-9]" (short
variable names) on the XY Lines page of the Plot Options dialog. Double-click on the line in your plot to
bring up the appropriate page of the dialog.

Frame Selection Mode Button

Click the Frame Selection Mode button to change how Variables are assigned to each frame in a multi-
frame plot. In a multi-frame plot, clicking the Frame Selection Mode button will show a menu with two
available options:

¥ Sequential This is the default mode in all previous versions of Tecplot RS. Frames are assigned
variables starting in the top left frame with the current selection. Variables for additional frames
are assigned in sequence from the variables selected on the sidebar. Clicking the Next | button will
show the next set of N variables, where N is the number of multi-frames displayed.

¥ Manual In manual mode, each frame in a multi-frame plot can be assigned a variable irrespective
of the variable selected on the sidebar. Entities for a frame can be selected by clicking on the frame
and clicking on a variable on the sidebar, or right-clicking on a frame or frame title and selecting a
variable from the context menu.

In Manual Frame Mode, the animation buttons are disabled since there is no
| default set of additional frames as there are in Sequential mode. The export button
will only show static images available to export.

If the plot is a single frame, then the Frame Selection Mode button menu will not be available, although
you can right click on the frame or frame title to select a new variable for the single frame, in addition
to clicking the entity on the sidebar.

XY Subsets

The XY Subsets plot type allows you to view all of the components of a single well, user group or
branch at one time (for a single variable). It is available for data sets that contain entities with subsets,

such as completions, segments, branches and user groups. Completion and segment data depend on

the simulator output. You can create User Groups, Well Patterns, and Branches using the User
Group/Branch dialog (accessed via the Data menu).
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In an XY Subset plot, you can view information for one entity at a time. When you select the entity, a

plot line is created for each component of the entity.
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The sidebar for XY Subset plots has the following options:

¥ Lines and Symbols Use the Lines and Symbols controls to customize your XY plot.

¥ Reload Click the Reload button at any time to refresh your data set.

The Reload control is available only if "Enable Reload" was selected on the Load XY
Data dialog during the file loading process. Refer to Paging: Animation and Scrolling
Controls for additional information.

¥ Variables Use the Variables section of the sidebar to choose axes variable assignments, by clicking
on a variable.

I X-axis Use the X menu to choose the X-axis variable. You are limited to a single selection.
I Y-axis Use the Y box to choose a Y-axis variable. You are limited to a single selection.

¥ Zoom Lock The lock icon next to the X menu can be engaged to hold the active frameOs X-axis
range (zoom) when switching to XY Variables or XY Entities plots. It is disengaged automatically
when the X-axis variable is changed.

¥ Scrolling Use the animation control buttons to scroll through the available Y-axis variables. See
Paging: Animation and Scrolling Controls  for additional information.

¥ Entities The Entities region of the sidebar displays the available wells, user groups and branches.
The number in parentheses after the well name indicates the number of completions and/or
segments included in the well.

I Sum Toggle-on "Sum" to sum the currently plotted variable plotted for all chosen entities.

I Avg Toggle-on "Avg" to show the average value for all selected entities.

! Ignore 0 Values When displaying averages, toggle-on to ignore zero values.
The variables selected in the Variables region of the sidebar will display for the selected Entity. Click
the = button to launch an expanded, searchable entity list. This helps for long lists. When you have

multiple frames displayed, the selected entity displays in the first frame, and subsequent entities in
subsequent frames.

Use the scrolling tools (< or >) to move through the entity list. Tecplot RS will plot the same set of
variables for each entity. See Paging: Animation and Scrolling Controls  for additional information.

XY Freestyle Plots
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Compared to the other XY plot types, the XY Freestyle plot type provides greater control over the style
and content of your plot. It allows you to create multi-page, multi-frame output, where each frame can
contain a unique plot.

For each line map within a frame, you can choose the data file, entity, X-axis and Y-axis variables, Y-
axis number, and plot style. For example, you can create a page containing two frames, with the first
frame containing content similar to an XY Variables plot and the second frame containing content
similar to an XY Entities plot. Within each of those frames, you can manually override the style settings
of each line map. However, because of its flexibility, XY Freestyle cannot offer the same level of
automation and animation features that other XY plot types can.
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The XY Freestyle plot allows plotting entity and variable combinations not possible in other XY plot
types. For example, in this plot type, you can plot oil production rate for a group of wells, and include a
line map of water injection rate for an associated injector in the same plot.

This plot type also functions well when you would like to compare entities or variables between two or

more data files that have different entity or variable names. This often occurs when comparing
simulator results and observed data. If the entity or variable names are identical between the files, you

may instead want to use the "Compare" toggle in the sidebar for XY Variables or XY Entities plot types
(referto Comparing XY Data for details).

Each XY Freestyle line plot is tied to a particular data set. If you have created complex plots in XY
Freestyle and wish to change the referenced file, you can do so using Project ! Swap Files . See
Swapping Data Files for further details.

In general, the steps to create XY Freestyle plots are NOT recorded in a macro. Only
| the plot type and page number are recorded. We strongly recommend that macro
recording be turned off during creation of the XY Freestyle plots.

Creating an XY Freestyle Plot

To create an XY Freestyle plot, follow this general procedure:

1. First, load one or more XY data files (referto  Loading XY Data ).

2. If you wish to use multiple frames on a single page, we recommend that you first visit the Multi-

Frame Options dialog (accessed with the [EE button in the sidebar) to set the default frame layout
for new pages. You do not have to do this; XY Freestyle has its own frame manager to allow you to
create different frame layouts for each page. However, the options in the Multi-Frame dialog
control the initial frame count and layout for each new page of freestyle plots. You will be able
change those easily.

3. In general, if you are currently recording a macro, stop. Most steps to create XY Freestyle plots are
not recorded in macros; only the plot type and page number are recorded. (DonOt worry: you will
still be able to return to any XY Freestyle plot you created as long as you have saved your project
file.) Most of the time we recommend that macro recording be turned off when creating XY
Freestyle plots. The exception would be if you want to record a macro that, for example, displays
each XY Freestyle page in turn and then prints it.

4. Choose XY Freestyle fromthe Plot Type menu or the sidebar.

5. Before adding line mapping(s) to the first frame in your plot, check the Type menu in the Line Style
region of the sidebar. This region of the dialog allows you to specify how the initial line style is
controlled.
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Make any changes necessary here before proceeding:

! Variable If you plan to plot multiple variables for the same entity (similar to an XY Variables
plot), choose "Variable" from the Type menu. In this case, Tecplot RS will read the initial style
settings for each variable from the settings for that variable on the XY Lines page of the Plot
Options dialog.

I Entity Otherwise, if you plan to display the same variable for multiple entities (similar to an XY
Entities plot), choose "Entity" from the Type menu. In this case, Tecplot RS will read the initial
style settings for each entity from the settings for that entity on the XY Lines page of the Plot

Options dialog. The settings for a given entity display when "Entity *" (long variable names) or
"ST*" (short variable names) is selected in the Variable region of the dialog. Entity 1/ST1
corresponds to the first entity in your plot, and so forth.

6. Decide how many frames you want displayed on the current page. You may have a different
number and layout for each page, and you can change both the number and arrangement at any
time. To start, click the = button next to the Frame counter until you get the desired number of
frames. Then, choose one of the layout buttons to arrange the frames. Finally, choose the frame you
want to edit by either clicking on it with the mouse pointer or using the spin control to choose the
frame number.

7. If you loaded more than one XY data file, choose the source file for your first mapping from the File
menu in the sidebar.
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This action populates the Entities list, below, with the entities belonging to the chosen data set.

8. Select the entity for your mapping in the Entities box. To select a specific entity from a long list of
entities, click the = button in the upper-right corner of the Entities box to launch an expanded,
searchable entity list.
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This action populates the Variables list, below, with those variables associated with the chosen
entity type.

9. In the Variables region of the sidebar, choose the X-axis variable and Y-axis variable. Use the Axis

10.

11.

12.

13.

14.
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menu to choose the axis number to use for the Y-axis variable.
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Refer to Customizing the Line Styles for XY Freestyle  for information on changing the style settings
for each line mapping.

To add additional lines to your plot, click the + button next to Line in the sidebar and repeat steps 6
through 9 for each line.

Page =F = C
Frame + - C
Line + - E

To add more frames to your plot, use the +/- buttons next to "Frame" in the sidebar. Refer to
Working With Multiple Pages, Frames and Mappings for details.

To add more pages to your plot, use the +/- buttons next to "Page" in the sidebar.

When you create a new page, Tecplot RS will arrange blank frames according to
. the settings in the Multi-Frame Options  dialog.

To save your XY Freestyle plot(s), you must create a project file. Projects contain XML instructions

that define the set of XY Freestyle plots. Your re-loaded project file will include all your XY Freestyle
plots, which you can then view and/or modify.



Customizing the Line Styles for XY Freestyle

The style of a given line is determined by its settings for both the line and its symbols. The available
line styles include color, pattern, length and thickness. The available symbol styles include shape, size,
spacing, color and fill-type.

You can customize the styles using either the Plot Options dialog (linked to RS Variables Files) or the
Mapping Style dialog. The scope of the style changes depends upon the method used. When you save

the style file, you make any changes made in the Plot Options dialog for a given variable or entity
available for future sessions of Tecplot RS. Changes made in the Mapping Style dialog apply to the
current line only. You can only use the Mapping Style dialog with the XY Freestyle plot type.

Changing Line Styles With the Plot Options Dialog and the Sidebar

When adding a line to your plot, the style of the line depends upon your selection in the Type menu in

the Line Style region of the XY Freestyle sidebar. With "Variable" selected, Tecplot RS will use the
settings for each variable on the XY Lines page of the Plot Options dialog for each variableOs initial style
settings. With "Entity" selected, the initial style settings for each entity will be taken from the settings

for that entity on the page of the dialog. The settings for a given entity are displayed when "Entity *"

(long variable names) or "ST*" short variable names) is selected in the Variable region of the dialog.
Entity 1/ST1 corresponds to the first entity in your plot and so forth.

You can change the default settings for variables and entities at any time on the page of the Plot
Options dialog. If you would like to apply any changes to your current mappings, you will need to re-
apply them with the Line Style: Apply To option in the sidebar.

You can use the Line Style: Apply To menu to switch between the "Variable" and "Entity" types at any
time. You have the option to change the style settings for:
¥ New Lines Select "New Lines" to apply new style definitions to new line mapping(s).

¥ Current Lines  Select "Current Lines" to apply new style definitions to the line mapping(s) you have
selected with your pointer.

¥ Active Frame  Select "Active Frame" to apply new style definitions to all of the lines in the active
frame.

¥ All Frames Select "All Frames" to apply new style definitions to all of the lines in all of the frames

on the current page.

For example, if you apply the Entity style to new lines, and then determine that the Variable option
would be a better choice, you can update the line to use the new style using the following steps:

1. Select "Entity" from the Type menu in the "Line Style" region of the sidebar.
2. In the Apply to box, select the lines to which you wish the changes to be applied.

3. Click the Apply button.
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Changing Line Styles With the Mapping Style Dialog

When using the XY Freestyle plot type, you can also modify lines in your plot by using the Mapping
Style dialog. Use the Lines and Symbols pages of the Mapping Style dialog to customize the line or
symbol style of the selected line. Use the Definitions page of the dialog to specify whether to include
each line in the legend.

Technically, the lines and symbols together create a map - thus, you can display a map of a relationship
between a dependent and independent variable showing only symbols, only a line, or both. In the
Mapping Style dialog, the first page (the Definitions page) controls both lines and symbols for each
mapping. The Lines page controls only the line element of each mapping, and the Symbols page
controls only the symbols of each mapping.

To open the dialog, double-click on a line (mapping) in your plot. To change an attribute, right-click on
the attribute you wish to change. You can select and edit multiple lines/mappings simultaneously by
dragging your pointer over them to select them and then right-clicking on the column you wish to
change.

Right-Click  on the attribute you wish to change, and choose the option you wish
displayed from the context menu.

The Definitions Page

On the Definitions page of the Mapping Style dialog, you can modify map names, activate and
deactivate maps (both lines and symbols), assign axis variables, sort data points, control the maps'
appearance in the line plot legend, and assign particular X and Y axes to a line.

ﬂ Mapping Style

Definitions Lines Symbols

Map

Mumber

Show

Map

Map

Mame

K-foas

Vanable

Y -Aoas

Vanable

H-foas | Y-Aoas

Show in

Legend

QOPC, OIL-02 | 1: DATE 2: OPC  1: chelan.uns... By independent vari...
2 WPE, QIL-01 [+ 1: DATE 33 WPR  2: chelan.uns... By independent vari... X1 1 Auto
Selection criteria; Select Clear
Create Map... Copy Map Delete Map To Top To Bottom Help

The Definitions page of the dialog includes the following controls.

¥ Map Num Tecplot RS uses this number to identify the maps. You cannot edit this indicator of the

line order.
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¥ Map Name Double-Click on the name of a mapping to edit its name.

By default, Tecplot RS assigns a name to each map that varies with the type of data used to create
the line. Tecplot RS usually bases this name on the dependent variable chosen for the map. You can
also construct a name by entering text combined with one or more pre-defined dynamic options:

I Zone Name Add &ZN& to the Map Name field to include the name of the zone assigned to that
map.

I Zone Number Add &Z#& to the Map Name field to include the zone number assigned to that
map.

! Independent Variable Add &IV& to the Map Name field to include the name of the
independent variable assigned to that map.

I Independent Variable Number Add &I#& to the Map Name field to include the number of the
independent variable assigned to the map.

! Dependent Variable  Add &DV& to the Map Name field to include the name of the dependent
variable assigned to the map.

! Dependent Variable Number Add &D#& to the Map Name field to include the number of the
dependent variable assigned to the map.

I Map Number Add &M#& to the Map Name field to include the number of the map.

I X-Axis Number Add &X#& to the Map Name field to include the number of the X-axis assigned
to that map.

I Y-Axis Number Add &Y#& to the Map Name field to include the number of the Y-axis assigned
to that map.

In addition to the above items, any dynamic text item can be added to the Map Name
field. See Dynamic Text for more information on dynamic text.

¥ Map Show You can choose whether to display each map (both lines and symbols) by toggling this
control on or off. You can turn on or off multiple maps by dragging to select them and then toggling
on or off one of the selected lines.

¥ X Axis Variable  Right-Click and choose "Select Variable" to change the X-axis variable for the
selected map(s). Choose the variable in the dialog that appears.

¥ Y Axis Variable Right-Click and choose "Select Variable" to change the Y-axis variable for the
selected map(s). Choose the variable in the dialog that appears.

¥ Zone Each map uses variable values from its zone in the data file. You cannot edit the zone.

¥ Sort By default, Tecplot RS sorts each map data points by the order in which they occur in the data
file. You can change this order with the Sort control on the Definitions page:

! By Independent Variable Choose this option to sort data points in ascending order of the
values of the independent variable.

I By Dependent Variable  Choose this option to sort data points in ascending order of the values



of the dependent variable.

¥ Which X-Axis, Which Y-Axis XY freestyle mapping (line) plots support five X-axes (X1-X5) and five

Y-axes (Y1-Y5). Newly created maps use the X1 and Y1 axes. You can change these assignments
using the Which X-Axis and Which Y-Axis controls on the Definitions page of the Mapping Style
dialog.

The controls of the ranges and scales for each axis appear on the XY Axes page of the Plot Options
dialog.

By default, the X1 axis displays at the bottom of the axis grid area, and subsequent X axes display at
the top. Similarly, the Y1 axis displays by default on the left side of the axis grid area, and
subsequent Y axes display at the right.

You can also use multiple axes to cycle through maps with different ranges or axis settings. You
may find it convenient to assign different maps to different axes so that you can set axis ranges,
positions, or other attributes independently for each map.

¥ Show in Legend By default, all shown maps appear in the map legend. However, the legend only

lists maps with identical entries once. With this control, you can choose to display a map in the
legend always, never, or only when shown.

I Always If a map has "Always" chosen in this control, the map appears in the legend even when
turned off or when its configuration looks exactly like another map.

I Never If a map has "Never" chosen, the map will never appear in the legend.

I Auto Choose the "Auto" option to instruct Tecplot RS to show the mapping in the legend only
when the map is shown. If two maps would result in the same legend, Tecplot RS will show only
one of them.

The Lines Page

When the Line layer is toggled-on in the sidebar, all mappings in an XY Freestyle plot display as a line
connecting each data point in each mapping (set of chosen independent and dependent variables). On
the Lines page of the Mapping Style dialog (accessible by double-clicking any line in your XY Freestyle
plot), you can adjust the appearance of the lines in your plot.
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Y Mapping Style >

Definitions Lines Symbaols

Map Map Show | Show Line Pattern

Mumber Mame Color | Thickness Pattern Length

QOPC, OIL-02 R 0.40% Solid
2 WPER, OIL-01 B 0.00% Solid J00%
Selection criteria: Select Clear

Create Map... Copy Map Delete Map To Top To Bottom Help

The first two columns on this page replicate the first two columns on The Definitions Page Page of the
dialog. These columns list the number and name for each map. The remaining columns on the Lines
page of the dialog contain specific line attribute settings.

In order to make changes on the Lines page of the dialog, or for those changes to
. display in your plot, you must have the Lines layer toggled-on in the sidebar.

To adjust any of these controls, right-click on the attribute you wish to change to access the context
menu.

¥ Line Show This control allows you to turn off lines for selected mappings, while keeping the
mapping active (symbols can still display).

¥ Line Color Use this column to change the display color of a line.

¥ Line Pattern  Use this column to customize the line pattern displayed for a mapping.

¥ Pattern Length  Set the pattern length for patterned lines with this control. Tecplot RS measures
pattern length as a percentage of frame height for one cycle of the pattern.

¥ Line Thickness Use this control to set the thickness of the selected lines.

The Symbols Page

When the Symbols layer is toggled-on in the sidebar, all mappings in an XY Freestyle plot display with
symbols representing each data point in the mapping. (The symbols may or may not be connected by
lines, depending on whether the Lines control is toggled on in the sidebar and the settings chosen on

the Lines page of the dialog.) On the Symbols page of the  Mapping Style dialog (accessible by double-
clicking any line in your XY Freestyle plot), you can adjust the appearance of the symbols in your plot.
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Y Mapping Style >

Definitions Lines Symbols

Map Map Show | Show Symbol Symbol | Symbol | Outline Line Fill

Number MName Map | Symbols Shape Size | Spacing | Color | Thickness Mode
OPC, OIL-02 Square D=4% I 0.10% Specific color
2 WPE, QIL-01 Circle 1.00% D=4% 1 0.10% Specific color

Selection criteria: Select Clear

Create Map... Copy Map Delete Map To Top To Bottom Help

The first two columns on this page replicate the first two columns on The Definitions Page of the
dialog. These columns list the number and name for each map. The remaining columns on the Symbols
page of the dialog contain specific symbol attribute settings.

In order to make changes on the Symbols page of the dialog, or for those changes to
. display in your plot, you must have the Symbols layer toggled-on in the sidebar.

To adjust any of these symbol controls, right-click on the attribute you wish to change to access the
context menu.

¥ Show Symbols This Show Symbol control allows you to turn symbols on or off for selected
mappings, while keeping the mapping active (lines can still display).

¥ Symbol Shape Use this control to choose a symbol shape for each mapping.

¥ QOutline Color  Use this control to assign a color to the outline of the symbol.

¥ Fill Mode Choose whether to fill the symbols, and if so, designate the type of filling, with this
control. You can choose from:

! None Choose this option to display unfilled symbols.

! Use Line Color Choose this option to display symbols filled with the same color as the symbol
outline.

I Use Back Color Choose this option to display symbols filled with the color of the background of
the grid area, appearing hollow (thus obscuring any objects behind the symbol, such as grid
lines or other mappings).

I Use Specific Color When you choose this option, the symbols will display filled with the color
specified in the Fill Color column.

¥ Fill Color Use this control to assign a color with which to fill the inside of the symbol. To use this
control, Fill Mode must indicate "Use Specific Color".
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¥ Symbol Size Use this control to specify the size of the symbols. Tecplot RS measures symbol size as

a percentage of frame height.

¥ Line Thickness Use the Symbol Line Thickness control to indicate the thickness of the lines used to

outline the symbols.

¥ Symbol Spacing Use the Symbol Spacing control to specify the spacing between symbols. Tecplot
RS measures the spacing either as a percentage of frame height or as the number of indexes to skip.

You can either enter a value or use a pre-set value:

I Draw All Choose this option to have all symbols drawn at every data point.

I 1 Skip = 2, 3, or 4 Choose this to instruct Tecplot RS to draw symbols at every second, third, or

fourth data point.

! Distance =1, 2, or 3% Choose this to have symbols at the first data point and then subsequently
at data points at least one, two, or three percent of the frame height distant from the previously

plotted data point.

I Enter Index Choose this option to type an index skip between symbols (use for skips other than

two, three, or four).

! Enter Distance Choose this option to type a distance between symbols in frame units (use for
distances other than one, two, or three percent of the frame height).

Map Creation

To create a new line with the Mapping Style dialog, click the

Mappings dialog.

The Create Mappings dialog contains the following controls.

¥ Create Mappings *

(®) X-Axis variable versus Y-Axis variable for one zone
(") %-Axis variable versus all other variables for one zone
(") ¥-Axis variable versus all other variables for one zone

(") %-Axis variable versus Y-Axis variable for all linear zones

Mapping name: |Map 2

X-Axis: 1: DATE v
-Axis: 3 WPR e
Zone: 1: chelan.unsmry w

Cancel Help

Create Map | button to open the Create

¥ Type of Line to Create  In the first region of the dialog, you can choose which type of line you wish

to create.

I X-axis Var versus Y-axis Var for One Zone (default)

Choose this option to create a single line
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with one X and one Y variable for one zone.

I X-Axis Var versus Y-Axis Var for All Zones Choose this option to define one line for each zone,
with specified X and Y axis variables. If you choose this option, you only need to specify the X
and Y axis variables.

I X-Axis Var versus All Other Variables Choose this option to create a set of lines using one
variable as the X variable and each of the other variables as Y variables.

I Y-Axis Var versus All Other Variables Choose this option to create a set of lines using one
variable as the Y variable and each of the other variables as X variables.

¥ Mapping Name Type a name for the line(s) in the Mapping Name text field. Tecplot RS defaults to
"Map n", where n represents the number of mappings it will create.

¥ X-Axis, Y-Axis Use these controls to choose the X and Y axis variables for the new line(s).

¥ Zone This control designates the zone to which the new line(s) belong. Usually you will not need to
adjust this.

Mapping Style Dialog Buttons

Along with the Create Map | button, the Mapping Style dialog includes a few other buttons to
streamline your workflow.

¥ Copy Map Click the | Copy Map/| button to copy an existing, selected map, creating a new, identical
map. This may streamline your map creation process, since you can adjust the copied map rather
than creating a new one.

¥ Delete Map Click the [Delete Map | button to delete any existing, selected map.

¥ To Top Click this button to move a selected map to the top of the list of mappings in the Mapping
Style dialog.

¥ To Bottom Click this button to move a selected map to the bottom of the list of mappings in the
Mapping Style dialog.

Working With Multiple Pages, Frames and Mappings

The XY Freestyle plot type provides you with significant control over the overall layout of your plot(s)
with pages and frames. Each page can have a different number of frames, as well as a different
configuration of frames (for example, 2 X 3 versus 3 X 2). Similarly, each frame can have a different
number of lines.

Use the [+ |and |- | buttons to add or delete Pages, Frames or Lines from your workspace. Use the C
button on the page row to remove the lines from every frame on the current page. Similarly, you can

use the [ C | button on the frame row to remove all of the lines from the active frame. The
image:rs/users-manual/buttons/export.png button provides an automated export (printing, file
creation or animation) of all of the pages of your XY Freestyle plot (refer to Printing and Exporting  for
details).

If you plan to work with multiple frames on every page, we recommend that you first specify the
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number of frames you would like on the first page using the Multi-Frame Options dialog (accessed with
the Manage Frames button in the toolbar) before switching to the XY Freestyle plot type. Tecplot RS
uses the settings in the Multi-Frame Options dialog to establish the default number and positioning of

the frames on each new page you create in XY Freestyle. However, these are easily changed from
within the XY Freestyle sidebar as you work. Frames bay be added or deleted using the + jand |-
Frames buttons, and the frame sizes and arrangements may be altered using the Arrange buttons or by
simply moving and resizing the frames with the mouse.

Custom XY Plots

Tecplot RS provides two custom XY plot types: XY Custom Plot and XY Custom Entities .

The XY Custom Plot plot type allows you to choose the exact variables to plot and the order they should
appear. For example, you can define a page with three frames, designate that frame one displays OPR
and GPR, frame two shows WPR, and frame three shows cumulative oil production.

The XY Custom Entities plot type builds upon the XY Custom plot type by allowing you to specify which
variables to plot and to plot multiple entities for each variable.

For both plot types, you can name and save custom plot configurations. This allows you to create
different schemes for varying data sets or requirements.

XY Custom Plot

To create a custom plot, load an XY data file, and use the  Custom Plot Options Dialog to specify which
variables to plot. Launch the  Custom Plot Options Dialog by clicking the | Custom Options | button in the
sidebar or by choosing Custom OptionsE  from the Options menu.

After you have made your selections in the Custom Plot Options Dialog , use the XY Custom sidebar to
further customize your plot. The XY Custom sidebar has the following options:

¥ Filter Use the Filtering dialog (accessed with the [ FilterE button in the sidebar) to control the
items appearing in the Entities box. A primary filter lets you choose entities by type, and a
secondary filter lets you further limit the entities shown to only those you designate. The Filtering
dialog also lets you sort the list by several different criteria, thus allowing you to control the order
that entities are plotted.

¥ Entities The Entities box allows you to select wells and other structures which are part of a loaded
data set. You can select one entity at a time. Click the 4 button in the upper-right corner to launch
an expanded, searchable entity list. This helps especially for long lists.

¥ Paging Use the Paging region of the sidebar to scroll through the available frames.

¥ Custom Plot Options  Use the | Custom Options | button to launch the Custom Plot Options Dialog .
You can use the Custom Plot Options Dialog to specify variables to plot and the number of frames to
include in your plot.
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XY Custom Entities

The XY Custom Entities plot type is very similar to the XY Custom Plot plot type. The primary difference
is that the XY Custom Entities plot type allows you to plot multiple entities at once. Because you can
plot multiple entities at once, you can display only one variable per axis.

To create a custom plot, load an XY data file, and use the = Custom Plot Options Dialog to specify which

variables to plot. To launch the  Custom Plot Options Dialog , choose Custom OptionsE  from the
Options menu.

After you have made your selections in the Custom Plot Options Dialog , use the XY Custom Entities
sidebar to further customize your plot. The XY Custom sidebar has the following options:

¥ Filter Use the Filtering dialog (accessed with the [ FilterE button in the sidebar) to control the
items appearing in the Entities box. A primary filter lets you choose entities by type, and a
secondary filter lets you further limit the entities shown to only those you designate. The Filtering

dialog also lets you sort the list by several different criteria, thus allowing you to control the order
that entities are plotted.

¥ Entities The Entities box allows you to select wells and other structures which are part of a loaded
data set. You can select one entity at a time. Click the 4 button in the upper-right corner to launch
an expanded, searchable entity list. This helps especially for long lists.

¥ Paging Use the Paging region of the sidebar to scroll through the available frames. The Export
button is not available for XY Custom Entites plots.

¥ Custom Plot Options  Use the | Custom Options | button to launch the Custom Plot Options Dialog .

You can use the Custom Plot Options Dialog to specify variables to plot and the number of frames to
include in your plot.

The XY Custom Entities plot type supports only one Y axis and one Y variable on this
axis.

Custom Plot Options Dialog
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ﬂ Custom Plot Options

Frames

Total 2 e

curent
2

Custom File

Factory defaults
Load at startup

Load...
Save

Save As...

Variables

Variables

X-Axis: 4

SWP a.
TDEPTH

TEMP

THP

THPH

IME W

Y-Axis 1: & ]

AEG P
AEM

AEOD

AEW

AP

APIGRAV w

Y-Axis: |2 | o

AEG P
AEN

AEOD

AEW

AP

APIGRAY W

[] show long names Sort

[ ] show from active data set only

To access the Custom Plot Options dialog, choose Custom OptionsE
the | Custom Options | button in the sidebar (when available).

This dialog contains options similar to those in the
choosing one or more variables for each axis and for creating multiple Y axes. However, the variable
list does not reflect those in the current file. Only the variables found in the Master Variables list
display here, as specified on the Variables page of the Plot Options dialog.

Frames

The options available in the Frames region of the dialog let you control how many frames display

which entities, with the following choices:

¥ Total Frames Use the Total menu in the Frames region of the dialog to choose the total number of
frames to plot for each entity. Each frame will contain a plot of one or more variables. This does not
have to correspond to how many frames display on a single page. If you define 6 frames per entity,
and set up your multi-plot options for 2 frames/page, 3 pages of plots will display for each entity.

XY Variables sidebar. It includes controls for

from the Options menu, or click
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¥ Current Frame  To set up each frame, choose a frame number in the Current box in the Frames

region of the dialog, and specify which variables to plot and on which axes with the following
options:

Variables

In the Variables region at the top of the dialog, specify which variables to plot on which axes for the
active frame chosen in the Frames region of the dialog. Specify the variables in the following boxes:

¥ X-Axis Choose a single variable for the X-axis on the active frame.

When doing time-dependent comparisons, we recommend using DATE (rather than
TIME) as the X-axis variable, because the TIME values often start at O but are

| measured from different references. Because of this, the identical time values may
actually not be measured at the same physical time. You can change the default time
variable (TIME or DATE) on the Load/Save page of the Plot Options dialog.

¥ Y-Axis 1 Choose the appropriate variable(s) from the box to coincide with the first Y-axis on the left

side of the plot. Use Ctrl "+ Left-Click to choose multiple variables, or drag to highlight a group of
variables.

¥ Y-Axes 2-5 When a single frame includes two or more Y-axes, choose an axis number in the menu
to display the list of variables accessible for that axis. Then choose the appropriate variable(s) from
the list. Use Ctrl "+ Left-Click  to highlight multiple variables, or drag to select a group of variables.

Click the == button in any of the variable boxes to launch an expanded, searchable entity list. This
helps particularly for very long lists.

Another Variables region, at the bottom of the dialog, controls the way that Tecplot RS displays
variables in the X-Axis and Y-Axis boxes described previously. Use the toggles in this region of the
dialog to customize the variable displays.

¥ Long Names Toggle-on "Long Names" to display the long variable names in the Variables lists. With
"Long Names" toggled-off, Tecplot RS displays the short names.

¥ Sort Toggle-on "Sort" to display the variables in the boxes in alphabetical order according to their
short name. With "Sort" toggled-off, variables appear as they do in the active rsvariables file. The
latter method helps if you choose to use an RS Variables file to group variables in order of use.

¥ Active The Active toggle becomes available when you have a data set loaded. With "Active"”
toggled-on, Tecplot RS limits the variable list to only those variables that exist in the active data
set(s). In general, leave this toggled-on unless you specifically choose to edit all variables.

Custom File

Use the Custom File region of the dialog to save your custom style(s) in a separate file. Custom plot
definitions save with an  .rscx extension (to signify their RS Custom file type).
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You can use custom files interchangeably between XY Custom Plot and XY Custom
| Entities plot. If the file defines multiple variables within a frame, only the first
variable will be used in an XY Custom Entity plot.

Use the following options in the Custom File region of the dialog to save and/or load style(s).

¥ Load Use the [ LoadE | button to load existing custom option settings. Using the "Files of type"
menu in the Open File dialog, you can choose to load either an existing custom file ( *Isc , *.rscx ) or
to extract the custom settings from an existing project file ( *rsprj ). Refer to Projects for additional
information regarding project files.

¥ Save & Save As Use the [Save | and [Save AsE | buttons to save your custom options settings to a
file. Toggle-on "Load at startup" after saving your settings to load the current settings every time
Tecplot RS starts. You may wish to save your custom options if you intend to record macros for
custom plots, because when recording macros, the macro does not save the steps to create a custom
plot definition. Save your selectionsto an  .rsc file in order for the macro to replay correctly.

If you would like to associate a custom file with a given XY data file or files, we
recommend creating a project file for these files. Refer to Projects for additional
information.

Specialty Plots

In addition to the XY plot types described in Basic XY Plots and Custom XY Plots, Tecplot RS provides
the following specialty plot types:

¥ RFT Plots
¥ Completion Profiles

¥ Flow Tables

n You must load applicable data to use any of these plot types. For example, you must
load or append RFT data to use the RFT plot type.

You can also create RFT plots and Completion profiles using the basic XY plot types. However, flow
tables are a unique plot type that you cannot duplicate in any of the other XY plot types.

RFT Plots

RFT data files provide observed or simulated values at one or more depth(s) along a well at a given
time. While Tecplot RS allows you to plot RFT data using any of the three basic XY plotting functions
(XY Variables, XY Entities, and XY Custom), Tecplot RS includes a specialized module for RFT data that
simplifies some of the selections.

RFT data files (extension .rft or .frft ) function as a specialty plot type of "XY Data". You can append
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one RFT file to a field, well, or completion data set. (That is, you can append one Eclipse RFT file to a
UNSMRY data set.)

Loading RFT Data

To begin creating an RFT plot, load an RFT data file. You can load (append) Eclipse RFT data files
automatically with their associated UNSMRY file using the "Append RFT" data toggle in the Load XY
Data dialog, or manually by choosing "Eclipse/VIP RFT" as the File Type in the Open Files dialog
(accessed with the Load XY Data dialog). To use the "Append RFT" toggle when loading both files
simultaneously, the RFT or FRFT file must have a root file name identical to the UNSMRY root file
name.

Appending RFT Data

If you have not yet loaded the UNSMRY file associated with the RFT file, and your UNSMRY data file

and RFT data file have identical root file names (for example, chelan.unsmry and chelan.frft ), use the
following procedure to load both files simultaneously:

Choose Load XY Data from the Project menu.

Toggle-on "Append RFT" in the Load XY Data dialog that appears.

Click the [Add | button.

Set the file type to "Eclipse UNSMRY" and choose the UNSMRY file to load.

o M w npoRE

Click | Open | in the Open Files dialog, and click | OK]in the Load XY Data dialog.

Tecplot RS will now load both data sets. You can toggle between viewing each data set by choosing the
appropriate plot type in the sidebar (for example, choose "RFT" to view the Eclipse RFT data set).

If you have already loaded the UNSMRY file, load the Eclipse RFT file manually, as described in the
following section. Remember to toggle-on "Append RFT data" in the Load XY Data dialog. With this
toggled-on, Tecplot RS will append the RFT file to the active data set.

You can try appending an Eclipse RFT data file with the chelan.unsmry and chelan.frft
files included in your installation. Your Tecplot RS installation includes these files in

the C:\Program Files\Tecplot\TecRS 2025 R1l\examples\ folder, where C:\Program
Files\Tecplot\TecRS 2025 R1 represents the location of your Tecplot RS installation.

Note that if you click |Yes |to append the RFT to the current dataset, no further RFT
files can be appended and any further RFT datasets will be automatically loaded as
separate datasets.

If you click [ No | and have specified more than one RFT file, the dialog will ask if you
want to append the next RFT file in the list.

Clicking [ No to All will not append an RFT files, and will load all RFT files specified
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as separate datasets without displaying any further dialogs.

Manually Loading RFT Data

To load an Eclipse/VIP RFT file manually (if you already have the UNSMRY file loaded, or you do not
have data files with identical root file names), first load the UNSMRY file by itself if you have not
already done so. Then choose Load XY Data from the Project menu to launch the Load XY Data dialog.
Click the |Add | button to launch the Open Files dialog.

¥ Load x¥ Data >

File type: | Individual files e

File name(s) Add...

[] Enable reload (unsmry files anly) [] Create history data ==t

[] auto-append zecondary (RFT and WaAF) files [ ] Load derived vars (when available)
Concel | [ rip

In the Open Files dialog, choose "Eclipse/Chears Files or VIP Files" from the Files of type menu
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£ openFiles >
« - <« Program Files » Tecplot * TecRSBeta » examples v | Search examples el
Organize - Mew folder f== - [H 0
Marme Date moedified Type Size
#F Quick access
Comparisons 9/29/2020 1:23 PM File folder
g Creative Cloud Files Completions 2020 :23PM  File folder
i 8/28/2020 1:23 PN i
& OneDrive streamlines 9 1:23 PM File folder
D chelan.frit 9/24/2020 1:19 AM  FRFT File 138 KB
= This PC D chelan.hist 9/24/2020 1:19 AM  HIST File TOKB
o Network D chelan.unsmry G/24/2020 1:19 AM UNSMRY File 127 KB
N D quinaultigr-xyp.unsmry 9/24/2020 .19 AM - UNSMRY File 60 KB
File name: | chelan.frit v| Eclipse(SLEB)/Chears files (*.u*s*
Once you have navigated to the file(s) you would like to load and selected them, click Open |.

In the Load XY Data dialog, if the RFT data file represents the same reservoir as your current file, you
can append the RFT data to the active data set. To do this, toggle-on "Append RFT data" in the Load XY
Data dialog. Tecplot RS will group the data into its own entity type, in the same manner as wells,
regions, quality data, and so forth. The Filter options also include the RFT type.

With the RFT data file appended to the active data set, you can access and switch between the plot
types easier. However, you can also load the RFT data file as a separate data set, either replacing the
current data set or adding as an additional file. To do this, toggle-off "Append RFT data" in the Load XY
Data dialog, and choose the action you wish to take in the subsequent Question dialog that will appear
after you click the | OK | button.

RFT Plot Sidebar

Choose "RFT" from the Plot Type menu to switch to the RFT sidebar. By default, the independent
variable (Depth) displays on the Y-axis in RFT plots, and the Y-axis is inverted so that values increase

downward.
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You can un-dock the Plot Controls sidebar by dragging its title bar to a new position. To put the Plot
Controls back on the side of the workspace, double-click on its title bar (the region that displays the
plot type). You can also drag its title bar to either side of the workspace, let go, and it will snap into
place.

The RFT plot sidebar has the following controls:

¥ RFT Plot Text and Layer Details Use the Add Details buttons to record and adjust text and
rectangular geometries to represent geological layers on any RFT well. See RFT Plot Text and Layer
Details for instructions on adding and customizing these details.

¥ Entities In the Entities region of the sidebar, you can choose one or more entity to include in your
plot, as well as one or more time/date to include in your plot. Click the 4 button (located in the
upper-right corner) to launch an expanded, searchable entity list from either the Entities box or the
Time/Date box.

¥ Variables Use the variables region of the sidebar to specify the X-axes and Y-axes variables.

I The entity and variable lists are automatically limited to those associated with the RFT
- data type.

¥ Data Set You can compare RFT data from two or more files. Comparing XY Data describes the basic
operation. (The Delta page of the Compare Data Sets dialog has no effect when comparing RFT
data.)

When searching for a match between the active data set and the comparison data set(s), Tecplot RS
considers both the well name and the time/date identifier. The well names must match exactly, but the
dates or times are not expected to be identical. Tecplot RS uses the time closest to the one chosen for

the active data set. The legend displays the time, so that you can see which measurements Tecplot RS
has chosen.

In general, setting the time units to Date for RFT plots results in a more intuitive plot.
I The Date setting removes ambiguity caused by time (days) values. You can change this
setting on the Load/Save page of the Plot Options dialog
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RFT Plot Text and Layer Details

Add Details: Load Layers
= Ab
Save Details

You can add text and rectangular layers as background to any well in an RFT plot. Toggling-on "Details"
at the top of the sidebar will make the RFT Details buttons active. With these buttons you can attach
text at certain depths or frame positions, color a depth range (for example, to represent geologic
layers), and save your textual and/or layer additions into the RFT project file.

Text and layer details are associated with the well that is active when you add the details.

The "Details" toggle in the sidebar next to the RFT Details buttons controls whether or
not RFT details display on the plot. "Details" must be toggled-on to create or save RFT
details.

When you click the |Save Details | button in this Details region of the RFT sidebar, Tecplot RS saves the
added details to the current project file. Using this method, when you reopen the project, the details
will appear on your plot and you do not have to recreate them.

To load RFT layers from a comma separated values (CSV) file, click the Load Layers | button on the

sidebar. You will be prompted for a file name, and layers will be loaded from the file and applied to the
currently selected well. Any existing layers in the currently selected well will be unchanged.

The format of the CSV file is as follows for each line:
Layer Number, Top, Bottom, [Color], [Label], [Label Position]

The columns of CSV file are as follows (blank lines and lines starting with '#' are ignored):

Layer Number

Layer number to add. If the layer number is greater than the existing number of layers, a new layer
is added. Otherwise, the layer is replaced. Layer numbers start at 1.

Top/Bottom

Top and Bottom values of the layer number.

Color [optional]

Color of the layer. If the color is blank or not specified, the default Green color will be used.
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Label [optional]
Text to place inside the rectangle of the layer. Note that once the text is placed, it is not associated
with the layer and will not reposition with the layer. To include a comma in the text, the text must
be enclosed in double quotes.

Label Position [optional]

Position of the label within the layer rectangle. Must be one of "Left", "Center", "Right". The default
is "Center".

Example File:

# A line starting with a '#' is ignored

#If an optional value is not provided, the a default will be used.

#The layer number, top, and bottom values must be provided. Other columns are optional.
1,10, 20

2, 30, 40, blue

3, 50, 60, green, Some text

4,70, 80 red, "Some text, with a comma", Left

Text Details

The text details button acts identically to the standard Text tool. Clicking this button converts the
selector tool into a crosshair tool. When you click a position in your plot, the Text Details dialog
appears, enabling you to type into the text field to add text to your plot.

Customizing Text

The Text Details dialog also allows you to customize the text style, including color, font, size, angle, and
other options. The style currently chosen when you close the dialog will become the default style for
the next text box added.

You can also specify the positioning and positioning method of your text on the RFT plot:

¥ From the Position By menu in the dialog, you can choose the positioning method of the text box.
Using "Frame" from the menu will associate the text box with its relative position in the frame.
With "Frame" chosen, the text box will remain in the same place in the frame, ignoring zooms,
pans, axis range changes, or variable changes. Choosing "Grid" from the menu ties the text box to
the Y-axis variable (typically DEPTH in an RFT plot). With "Grid" chosen, the label will follow the
line plot when you zoom in or out. Typically, the "Grid" positioning system works better with RFT
plots.

With "Grid" positioning, the text box will also maintain the chosen X coordinate, as long as that
coordinate falls within the range of the plot. If you switch to a different variable for the X-axis that
would cause the text to fall outside the plot range, the text box will automatically reposition to fall
within the new range. If this happens, the alignment of the new text position in the frame will
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match the chosen text anchor position.

¥ You can choose the alignment of the text position with the Anchor Alignment dialog, accessed from
the Text Details dialog.

Saving Text

Tecplot RS automatically saves text when you make a change that updates the plot (such as choosing a
different variable, time/date, or well). You can also save the text by clicking the Save Details | button
in the RFT details region of the sidebar. You may find this ability useful if you decide to reposition the X
coordinate of your text box: if you wish to change the default position of your text box relative to the X-

axis, move the text box with your selector tool, and then click Save Details | to make the new position
the default. Otherwise, Tecplot RS will not save the new X coordinate.

Replicating Text in Other Wells

You can copy text from one well to another. To begin, click the text box with the pointer tool.

With the text box highlighted, choose  Copy from the Edit menu (or press Citrl "+ C). Switch to the well on
which you wish to paste the text, and choose  Paste from the Edit menu (or press Ctrl "+V). If the text
does not appear, you may have pasted the text in a position off the screen (if the depth range differs
significantly from the first well). Find the text by zooming out or panning to the appropriate depth. You

can also drag the text box to your desired depth. If you change the X coordinate of your text box, click

Save Details | to save the change.

Layer Details

The RFT layer button @ enables you to add a background color to a selected range of Y-variable
values. These rectangular layers, defined by the top and bottom Y-variable value, consist of a solid
color. The layers stretch across the frame. (They do not use explicitly defined X coordinates.)

RFT Layers Dialog
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Clicking the @ button will launch the RFT Layers dialog, the simplest and most accurate method of
adding or modifying layers for the current well.

In the RFT Layers dialog, choose a well in the active data set from the Well menu. Tecplot RS links the
well chosen here with the list of wells in the sidebar: highlighting a well in this menu or in the sidebar
will update the plot and the other list.

You can add a layer to the highlighted well by specifying a top and bottom Y-variable value, normally
Depth, in the Layer Properties region of the dialog. Choose a color for the layer by clicking the color
button next to Fill Color, and click the Save | button to add the new layer to the well. When you click
Save |, the layer will appear on the plot as well as in the large "Layer" box in the middle region of the
dialog.
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The "Layer" box in the dialog shows a list of each layer present in the current well. To create a new
layer, the <New> line must be highlighted. To modify an existing layer, highlight the layer you wish to
modify in the "Layer" box, change the layer properties, and click Save | to make the changes. To delete
a layer, click that layer in the Layer box, and click the Delete | button.

If you create more than one layer, the "Top" value of a new layer will default to the "Bottom" value of
the last existing layer, and the "Fill Color" will default to the last color chosen.

The | Copy All | button in the RFT Layers dialog will copy all layers in the currently highlighted well.
The | Paste | button will show the number of layers currently copied. For example, the Paste | button
would display as Paste (3) if you clicked [ Copy All Jwhen the current well has three layers.

To paste the layers into another well, choose a well from the menu and click the Paste | button. If you
paste layers into a well that already contains layers, Tecplot RS will add the pasted layers to the list of
existing layers.

To paste the layers into all wells, click the Paste to All Wells button. When pasting the layers to all
wells, if a layerOs Top and Bottom values match an existing layer, the existing layer will be overwritten.

You can add layers in any order, but they will always appear in the list sorted by depth. Tecplot RS
performs no checks for gaps or overlaps. When layers overlap, the layer with the largest bottom value
(greatest depth) will display on top.

Use the | Save Details | button to save the created rectangle(s). When you click this button, Tecplot RS
saves the layers with the well and stretches the rectangle width(s) across the frame.

You can use the selector tool interchangeably with the RFT Layers dialog. For example, you can use the
dialog to copy layers from one well to another, and then adjust the depths of the copied layers with the
selector tool and the |Save Details | button.

Completion Profiles

Completion profile plots display variables versus level (completion) at a single point in time.
Completions display on the Y-axis. The X-axis scales to encompass the range of variable values.

To create a completion profile plot, you must first load an XY data set containing completions. To
determine if a loaded data file contains completions, use the Active Data Set region of XY page of the

Manage Data dialog (accessible by clicking the Manage Data button in the toolbar Cﬁﬂm or by choosing
Manage Data from the Project menu). Refer to Loading XY Data for detailed information about
loading data files.

You can also use the Filtering dialog to quickly determine whether your data includes
. completions.

Once you have loaded a data file containing completions, change the plot type to "Completions” to
begin creating your completion profile plot.
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You can un-dock the Plot Controls sidebar by dragging its title bar to a new position. To put the Plot
Controls back on the side of the workspace, double-click on its title bar (the region that displays the
plot type). You can also drag its title bar to either side of the workspace, let go, and it will snap into
place.

The sidebar for completions has the following options:
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¥ Wells The list of wells (that displays in the Wells box, in the Wells region of the sidebar)
automatically displays only wells that include completion data. Instead of listing each completion
separately, this box lists the well name along with the number of completions included in that well
in parentheses. Click the = button in the upper-right to launch an expanded, searchable entity
list. This helps especially for very long lists.

¥ Times The available times display in the Times region in the center of the sidebar. Each plot will
reflect values at a selected time. The time unit (date or time) to use is determined by a setting in the
Miscellaneous Settings region of the Load/Save page of the Plot Options dialog.

¥ Variables You can choose the variable(s) that Tecplot RS will plot in the Variables region of the
sidebar, in the various boxes. You can plot up to three variables at a time. Use the left-hand box to
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identify the X1 variable and the right-hand box to identify the X2 and X3 axis variables. The bar
color matches its associated axis color.

I Show Percent Turn on the Show Percent control to add another X-axis scaled from 0 to 100.
The line shows the values at each completion as a percent of the total of all layers.

I Label Use the Label menu to add Depth/Length or K-plane labels to the completion bars in the
plot. The labels display in a text box at the end of the bar(s) for each completion.

Flow Tables

The Flow Tables function requires familiarity with CHEARS flow table ( flot ) files. Flow table plots
display the information in one or more CHEARS *flot files. Flow tables contain an N-dimensional
array of bottom hole pressure (BHP) values plotted for N-independent variables. BHP is shown on the
Y-axis of the plot. Flow tables also include a dependent variable which Tecplot RS places on the X-axis.
(Dependent variable applies to the flow table, not to the Tecplot RS plot.) Flow tables are plotted by
creating XY-slices from a combination of independent variable settings.

Loading Flow Table Data

A flow table data set acts differently from other data sets used in the other XY plotting options. Because
of their uniqueness, you cannot load them from the standard file loading dialogs. You can access them
through the Flow Table sidebar (choose Flow Tables fromthe Plot Type menu).
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You can un-dock the Plot Controls sidebar by dragging its title bar to a new position. To put the Plot
Controls back on the side of the workspace, double-click on its title bar (the region that displays the



plot type). You can also drag its title bar to either side of the workspace, let go, and it will snap into
place.

Click the [LoadE | button to launch the Read Data dialog. To load a flow table file, select the flot file
type. To experiment with flow tables, you can load the chelan.flot data set included in the examples
folder of your Tecplot RS installation.

You can load more than one flow table file at a time. If you do, you may find it helpful to toggle-on
"Show Source" in the sidebar, below the LoadE | button. This will show the file name along with the
flow table number.

You can remove the flow tables with the Unload | button in the sidebar.

Flow Tables Selections

Once you have loaded a flow table data set, the sidebar will display available variables and options.

The data file determines the well type (injector or producer) and dependent variable. The sidebar
displays these variables for reference.
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When you select a variable in the Multi menu, the box beneath shows all the associated independent
values of the selected variable. From this list, you can select one or more data values. Each will display
on the plot using a different line color.

Single

The Single heading can list one or more variables. When you choose one from the menu, the box
beneath will display the independent values for that variable.

You should choose one value for each of the single variables. These selections will determine the data
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to be plotted. The plot title will also reflect your variable value choices. For example, if you load the
example file chelan.flot , you will see the following plot.

Flow table 1037, Wellhead Pressure

WCT=.00, GLR=0., GOR=200. —  WHP=300
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Whenever you change any value that affects the flow table plot, Tecplot RS redraws
. the plot with the new settings.

Filters, Selection Sets, Groups, Well Patterns, and
Branches

Tecplot RS allows you to manage the entities available for plotting with a filtering option. The filtering
option allows you to limit entities based on criteria such as entity type, name or variable value. When
you use filtering, only the entities that meet the criteria in the Filtering dialog will display in the
sidebar as available for your plot.

You can group together items identified by the filtering option into elements referred to as selection
sets. As with filtering, the active selection set limits the entities available for plotting. You can save
selection sets to a project file and load them in Tecplot RS at any time. This can save time if you
repeatedly examine the same set of wells during the history match process.
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You can take selection sets a step further by creating user groups or well patterns. User groups and
well patterns combine the entities in a selection set into a single entity. This entity is then added to the
entity list. Well patterns use weighted values from selection sets of WAF variables to create the new

entity.

For example, you can use filtering to identify each well in a group of wells that exceeds a given water
cut. You can then create a selection set to reuse that filtering setting in the future, and create a user

group from that selection set.

Add to
Selections

Remove from
Selections

Replace
Selections

Create Manage Groups+

Replace Selections

Filtering
{9 Filtering
Show selected entity types Entity list Selection sets
Entity Types in Active Dataset m Type: 55001
Wells 55002
) Wells e
Field
Entity Types Not in Active Dataset Wells
Wells /A
Gather Stations FIELD Field MN/A
Quality/Target
Selection set name: 55004
Entity list selection filter:
MName Values
Comparison string: OIL
Well Patterns Search condition: | Containing
Network Connections
. . . Add to Selections Remove from Selections
Connection List
Metwork Modes
Performance/Other
Select Al Variable TIME

Help

Filtering allows you to select a subset of entities from the active XY data set. This will limit the items
displayed in the Entities box in the sidebar. To access the Filtering dialog, click the

the sidebar.

The Filtering dialog has the following options, grouped by region in the dialog:

Filter

button in

¥ Show Selected Entity Type  The Show Selected Entity Type box displays all possible entity types.
Entity types are grouped by types which exist in the active dataset, and types which are not found
in the active dataset. Generally you will want to select entity types from the top (active) section of
the list, since those are the entity types which exist in the active dataset. By default, all entity types
(except completions and blocks) are selected. Because of this, you can choose variables that might

not exist for a particular entity.

By choosing items in the Entity Type list, you can limit the entities available in the Entities list. For
example, if you choose "Wells" as the entity type, you will filter out all entity types other than wells.
Only well entities will display in the Entities box in the sidebar, and only those variables recorded for

wells will display in the Variables box.
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You can select multiple entities in the Entity Type box using the Ctrl and Shift keys.

Some entity types may not seem familiar, since the Entity Type box includes the types
used by all of the simulators supported by Tecplot RS. Some of the types may not apply
to the simulator software that you are using.

¥ Entity List The Entity List region of the dialog displays the entities from the active data file that are
of the type(s) selected in the Entity Type box. For example, if you choose Wells in the Type Filter,
the lower box will show you only well entities.

¥ Sorting Each column of the entity list my be sorted by clicking once on the column header. Clicking
again on the column header will reverse the sort between ascending an descending. This sort also
controls the order in which Tecplot RS draws entities when scrolling through plots or using the
Play | button on the sidebar.

¥ Variable Select the variable to display in the "Value" column of the Entity list. You can sort the
entity list by this value by clicking on the "Value" column header.

¥ Select All click the | Select All button to select all entities in the Entity list. You can also select all
entities by pressing CTRL+ A.

When sorting by variable values, Tecplot RS considers the maximum value for the
variable over all time steps.

¥ Additional Selection Options The tabbed area of the dialog contains options for automatically
highlighting entities in the Selection List.

Entity list selection filter;

Mame Values

Comparison string:  OIL

Search condition:  Containing e

Add to Selections =~ Remove from Selections  Replace Selections

¥ Name Use the Name page to designate criteria for finding entities by name. The Name page has the
following options:

I Comparison String  Type the search string in the comparison string field. Matching with the
comparison string is case-insensitive. For example, "oil" with match entity names containing
IIOILIII

I Search Condition Use the Search Condition menu to specify whether the string is at the
beginning of the entity name or anywhere within the entity name.

| All search matching is case-insensitive. For example, "oil" will match "OIL".
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¥ Values Use the Values page to specify variable thresholds or ranges. The Values page has the
following options:

I Variable Specify the data set variable to use for comparison.

! Is Specify whether the variable value should be "greater than", "less than" or "between" the
value(s) specified in the value field.

! Value Type the threshold or range values in the Value fields. The second field is sensitive only
when "between" is selected in the Is menu. If the variable is DATE, hover the mouse over the
text field to see the supported date formats, such as yyyy-mm-dd. If the variable is TIME , then
units are typically days or years.

I Search Limits Use the Search Limits options to limit your search to a given data or time range.
¥ Selection Sets Use the Selection Sets page to create or edit select sets.
Finally, click the |Add to Selections button to add the selections to the current ones, Remove from

Selections | button to remove the selections, or | Replace Selections | to replace existing selections.
The changes will be highlighted in the Selection List.

I Creating a New Selection Set  The Filtering dialog is the ideal place to create new Selection
Sets. To create a new set, simply type the name in the text field (or use the default name
provided), and click |Create

At its simplest level, a selection set consists of a list of entity names. These entity hames maintain
groups of wells that you can use to work with a smaller subset of the available entities, or to combine
or identify entities with similar properties (such as injectors vs. producers).

¥ Manage Selection Sets Use the | Manage | button to view and manage all the selection sets that
currently exist in the data set.

¥ Adding selections from the Entity highlight list Click | Add to Selections | to highlight selections
from the currently selected Selection Set.

¥ Removing selection from the Entity highlight list Click | Remove from Selections | to remove
highlights that that exist in the currently selected Selection Set.

¥ Replacing selections from the Entity highlight list Click | Replace Selections to replace
highlights with selections in the currently selected Selection Set.
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Selection Sets

The Filtering dialog (accessed with the | Filter button in the sidebar) allows you to choose a subset of
wells or other entities that are of interest to you. Those selections limit the entities available for your
plot.

Tecplot RS allows you to store your filtering sets in objects called selection sets. At its simplest level, a
selection set is simply a list of entity names. When you save a project file, any selection set(s) that you
have created are written to the file.

Selection sets are not unique to XY plots. You can also create them for grid plots by
using the Wells dialog.

Click | Manage | in the dialog to launch the Selection Sets dialog. You can also access this dialog by
choosing Selection Sets in the Data menu). The Selection Sets dialog has the following options:

¥ selection Sets x

Selection Sets Entities

[ ]

Rename
Delete Remove Items
Load... Imported sets will replace
current ones.
Save...

Help

¥ Selection Sets When you highlight a selection set in the box on the left, in the Sel Sets region of the
dialog, the Entities list will update to display the items in that set.

I Rename Use the | Rename button and the text field to rename the active selection set.
I Delete Use the | Delete | button to delete the highlighted selection set.

¥ Entities The Entities box displays the list of entities included in the selection set, as highlighted in
the Sel Sets box. The "-00" after the name in the Entities list identifies the sub-structure (for
completions or segment data). Most entity types have a sub-structure of 00.

To remove entities from a set, simply highlight one or more names in the Entities list and click Remove
Items |. (You cannot use this dialog to add entities to the list).
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¥ Load Click the [LoadE | button to import previously saved selection set definitions from a file. You
may also choose either an individual selection set file ( *.rss or *.rssx ) or a Tecplot RS project file
(*.rsprj ), as project files also contain selection set definitions.

¥ Save Click the [SaveE | button to save the selection set definitions to a file. Selection set data is in
XML format and the filename extension is *rSSX .

User Groups, Well Patterns, and Branches

Simulator output often includes cumulative quantities for the entire field and one or more groups of
wells. Different simulators may classify these as separate entity types under the heading of groups,
areas, or regions. Tecplot RS saves each set of cumulative values as an individual entity that can be
plotted, and also allows you to interactively create similar cumulative quantities with the
Groups/Patterns/Branches dialog.

An Overview: Using Groups, Patterns, and Branches

Use the Groups/Patterns/Branches dialog (accessible by choosing  Groups/Patterns/Branches from the
Data menu) to set up user groups, well patterns, or branches.

User Groups

The User Groups controls allow you to create your own new entities in which Tecplot RS calculates the
variable values from two or more wells. You can choose which variables to include and whether to
calculate them by summing or averaging the individual well values, or as ratios computed from
summed or averaged results. Tecplot RS adds these new entities and variables to the sidebar entities
list, from which you can plot them using various XY plot types.

Well Patterns

If you have loaded Well Allocation Factor Data Files  into your project, you can create well pattern
groups using the Well Patterns controls. With these controls, as with User Groups, you can create new
entities that include variable values from one or more wells.

Unlike user groups, however, well patterns use WAF data to apply a weighting factor to each variable
value, and can reflect changes in WAF values over time.

Once created, you can view well pattern entities using the XY Subsets plot type. In this plot type, the
total value for the pattern appears along with the contribution of each producer and injector pair.

You can also view well pattern entities in standard XY plots (XY Variables, XY Entities), but to do this
you must first click the Filter button and use the Filtering dialog to select the Well Pattern entity
type for display in the entities pane of the sidebar.

Branches

With the Branch controls, you can create summation or average values for all of the segments in each
branch of a multi-segmented multilateral well. You can use branches with Eclipse data files that
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contain segment information. Two or more segments combined make up a branch, and multiple
branches make up a well. You can plot the created branches using various XY plot types.

Preparing to Use Groups, Patterns, and Branches

User groups, well patterns, and branches require a couple set-up steps before you can use the
Groups/Patterns/Branches dialog to create them. Follow the instructions in this section for the entity
you wish to create.

ﬂ Groups/Patterns/Branches =

Solve Variables to calculate

@ User Groups

() well Patterns

() Branches

Variables to be Unused Variables to be

summed variables averaged

WPR Y GOR

QPR WOR

GPR BHP

VPR WHP

WPC SWP

QPC G001 =

GPC APl

VPC GLR =

WIR 5TS

IR WCT

GIR.

VIR

1A e

Selection Sets
se Selection Sets to define
the wells in the group or
pattern.
The set name will become
the entity name.

Create for: | Active data set only '

Cancel Help

User Group Preparation

To create a user group, you must first define one or more

Selection Sets. In the selection set, specify

which wells you wish to combine. Use only well entity types to create user groups Tecplot RS will

ignore other types (field, RFT data, block data, and so forth).

Tecplot RS will use the selection set name as the user group name, so name the selection set
accordingly. To make the selection sets and user groups reusable, save your selection sets in a

permanent file.
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Created selection sets display at the bottom of the Groups/Patterns/Branches dialog.

Well Pattern Preparation

As with user groups, well patterns require definition of one or more Selection Sets. Specify which wells
you wish to combine; for well patterns, the selection set must contain at least one injector well in
addition to producer wells. Including at least one injector well enables Tecplot RS to determine which
factors to use in its calculations.

You do not have to specify every injector-producer pair that you wish to include in the selection set;
just include all the injectors and producers that you wish, and Tecplot RS will use the WAF data to find
each pair of injectors and producers that influence each other.

Branch Preparation

To create branch information, you must have both the XY (unsmry) and grid restart (unrst) files loaded

into Tecplot RS, as well as the XY data file as the active data set (refer to Managing XY Data for more
information). The Segment data will load as part of the XY data. (You must instruct the simulator to
include the segment information in the output file).

The restart file includes information that identifies to which branch a particular segment belongs. You
must identify the restart file in the box at the bottom of the Groups/Patterns/Branches dialog. If you
already have the restart file loaded into Tecplot RS, Tecplot RS will automatically include the file name.

New Entities: Creating User Groups, Patterns, and Branches

Once you have created your selection sets (for user groups or patterns) or restart file (for branches),
you can begin creating a new entity. From the menu bar, choose Groups/Patterns/Branches in the
Data menu to open the Groups/Patterns/Branches dialog.

The variables associated with the current well entity type display in the Vars to Calculate box. By
default, the Vars to be summed box includes all the identifiable production rate, injection rate, and
cumulative values, and the Unused variables box includes all remaining values.

Variables to Calculate

The Vars to calculate box includes four items. Tecplot RS calculates these values after it has summed or
averaged all the others, since these variables depend on other values included in the calculations:

Acronym Definition Formula

WOR Water / Oil Ratio WPR / OPR

GOR Gas / Oil Ratio GPR/OPR

WCT Water Cut 100 * WPR / (WPR + OPR)
OCT Oil Cut 100 * OPR / (WPR + OPR)
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In the User Groups controls, by default, all four values appear selected for calculation.

Variables to be Summed, Unused, or Averaged

Variables to be Unused Variables to be
summed variables averaged
WPR Y GOR

QPR WOR

GPR BHP

VPR WHP

WPC SWP

QpcC = |G >

GPC APl

VPC “ |GLR =

WIR 5TS

QIR WCT

GIR.

"

To adjust which variables Tecplot RS sums or averages, highlight the variables you wish to move in one

of the three adjacent variable boxes and use the > Jand [ < | buttons to transfer the highlighted
variables to the box right or left of the Move button. For example, if you do not want to include VPR
and VPC values in your user group summation entities, highlight those names in the Vars to be
summed box and click [> | to move them to the Unused variables box. In addition, if you decide to
average some of the pressure data, highlight BHP, WHP, and SWP in the Unused variables box and click

> | to move them to the Vars to be averaged box.

The well patterns controls allow only summation, not averaging, since well patterns already represent

the WAF-weighted sum of variables. However, you will need to indicate which variables are rate

values and which are cumulative values, as these must be summed in different ways. To do this, move

each rate or cumulative variable to the Rate Variables or Cumulative Variables box using the > Jand (<

buttons.

Create User Groups for Active or All Data Sets

Before you create a new user group, you can choose whether to create the group for only the active
data set or for all loaded data sets. To set this option, use the Create for menu that appears at the
bottom of the Groups/Patterns/Branches dialog, with User Groups chosen as the entity for which to
solve.

User Group, Well Pattern, and Branch Creation

To create new user groups, well patterns, or branches, choose the variable settings you wish to include,
choose whether to create the user group for the active data set only or all data sets (if creating a user
group), and click OK. The dialog will close, and the calculationOs progress will display in the status bar
at the bottom of the Tecplot RS workspace. Once Tecplot RS has completed the calculations, it will add
the new entity names and variables to the entity list in the sidebar, and you can begin plotting the
results.

Tecplot RS prefaces well patterns with "WP:" followed by the selection set name, to differentiate them
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from user groups or branches created with the same selection set. Tecplot RS uses "B-" followed by the
selection set name to indicate a branch entity, to distinguish it from the wells and completions of the
same name.

When you create user groups, your selections REPLACE any existing user group

n entities. You cannot add a single new user group to those created earlier. In general,
most of the work to build user groups is in the creation of the selection sets, and the
actual solution is done in a single operation.

Saving and Automating User Groups and Well Patterns

When you save or update your project file after creating a user group, Tecplot RS will save the created
user group(s) in the project.

However, Tecplot RS does not save well patterns automatically. You can access them as long as you
work in the same session of Tecplot RS, but once you close your session, you lose any created well
pattern(s). To avoid having to create well patterns repetitively every time you want to use them, use a
simple macro to automate recreating them.

To create this macro:
1.Save the current state of Tecplot RS to a project file, if you have not done so already.
2.Choose Record Macro from the Macro menu.

3.Assign a name and location for the macro file. We recommend a name that matches the root name of
the file containing the XY data, but this is not a requirement.

4.With the macro recording, open (or re-open) the project file.
5.Create the well pattern(s).
6.Finish the macro file by clicking Stop Recording in the Macro Recorder dialog.

Now you have a small macro that will open all the files associated with your reservoir AND create the

well pattern(s). The next time you want to work with this data, instead of loading data from the Project
menu, click the Play Macro button in the toolbar or choose Play Macro from the Macro menu. Choose
and play the macro that you created, and the macro will open all your files, complete with solved well
patterns.

XY Equations

If you wish to plot variables that your XY data file does not include, but which can be derived from
available data, you can use the XY Equations dialog to create additional variables. To access this dialog,
choose XY Equations in the Data menu. Alternatively, if your current plot is an XY type, you can click

the ﬁ’x) toolbar button.
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In the XY Equations dialog, you can use equations to create new variables from combinations of
existing variables in your data set. Tecplot RS will include the new variables in the list of variables
available for plotting.

£ xv Equations >
Equations K Delete Equation Q|v
Equation Applies to Entities Files
Add new equation here,
£ >
Ignore divide by zero errors Variables - Double-click to inzert into egquation.
TIME
BEG BAK <- 1= OR AND ROUND TRUNC DATE
END DEL -» == == »>= SIN Cos TAN :i::'
7 8 9 / = ** ASIN  ACOS  ATAN |BHP
COMDEPTH
4 3 o = < - ABS SIGN SORT | | conFaAC
1 2 |[[=2]] - ( ) 106" [iocia] [Bm) | CONGRAT
COMNGTUB
1]} . . + { } MIN MAX IF COMORAT
COMOTUB

Equations are entered and edited by double clicking on an empty line in the equations table. Once
selected, you may enter equations by simply typing them using the keyboard. However, the dialog also
provides some handy tools to make the job easier.

First, the variables from the current data set are shown in a list. Double-click one of these to insert it
into the equation at the current cursor position. Tecplot RS automatically includes the surrounding
curly braces {} that are used to identify a variable.

There are also buttons for frequently-used functions. Clicking these will insert the function name
followed by parentheses, and place the cursor inside the parentheses so you can easily insert the value
or variable that belongs there. If the function requires multiple parameters, one or more commas will
also appear inside the parentheses, alerting you to the required inputs.

The remaining buttons are mostly duplicates of what you have on your keyboard. You can use the
keyboard and mouse interchangeably when entering equations. Press the Enter key on your keyboard
OR click on the Enter button on the dialog to record an equation.
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To make changes to current set of equations, double-click the desired item. You can also use right-click

to delete one or more equations that are no longer needed, or by clicking the Delete Equation | button.

When you double click on the empty line, RS inserts the text "{VARNAMEN}=" into the editing line. This
is a starting point for entering a new equation, but its use is optional you can simply type what you
need.

Tecplot RS holds XY data in memory. Once a new variable has been created, it remains available
during your Tecplot RS session and will be saved if you write your data to Tecplot format.

For a full description of the Tecplot RS equation syntax, see Equation Reference .

Equation Files

You can save and update saved equations in a separate file using the Save As and Save menu options

when clicking the arrow next to the Q icon. Use the (Load Equation File) button to load a

previously saved equation file.

Applying Equations
Each equation may be applied to itOs own set of entities and/or applied to all files.

Before computing your equations, specify the entities to which you wish to apply the equation by
clicking on the "Entities" column and selecting one or more entities to apply the equations to. If you
have multiple XY files open, select whether to apply the equation(s) to "All Files" or the "Active file
only" by clicking on the 3 column.

You can right click on the "Entities" column or "Apply to files" column to quickly select
entities/apply to for the selected equation.

Calculating Equations

Once you have selected the entity types and file settings for all equations, click the Calculate | button.

When the | Calculate | button is clicked, each equation is applied in order starting with the topmost
equation in the list. Equations may make use of variables created with previous equations.

After all equations have been calculated, the text color of each equation in the list will be changed as
follows.

¥ Dark Red: There is a syntax error in the equation. When the mouse is hovered over the equation a
tool tip will be displayed showing the position of the syntax error. After editing the equation, you
can retype the equation and click | Calculate |again.

¥ Bold Dark Green: The equation has been successfully run and applied.

Once Tecplot RS completes the computation, the new variables appear in the variable lists ready
forplotting.
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If a division by zero occurs, Tecplot RS will display an error and will not produce any new variables
unless the "Ignore /0 Errors" option in the XY Equations dialog is activated. If instructed to ignore
division by zero, Tecplot RS produces zero where the variable being divided is zero and -999999 for
non-zero dividends, and suppresses the dialog.

As with User Groups, Well Patterns, and Branches, Tecplot RS does not store the new variable values
created from the equations in a file. However, you can store the equations themselves. The equations
are saved automatically in your project file. The dialog also contains options for saving these in a
separate named file.

You can use the XY Equations dialog to create new variables as well as to modify existing ones.

Because the XY Equations dialog allows you to assign new names to the created variables, it is possible
to have variables that do not exist in RS Variables Files. When you create a variable, Tecplot RS
automatically adds it to the master variable list. See the Variables page.

Entity and "apply to" settings for each equation are saved in the project file and when

n recording macros. However, these settings are not saved in Equation ( *.eqgn) files.
When equations are loaded from an equation (  *.eqn) file, entity and "apply to"
settings will be set to default for each equation.

Viewing XY Data

Data Spreadsheet

You can view loaded XY data in the Data Spreadsheet dialog by choosing Spreadsheet from the Data
menu. In this dialog, you can edit data, adjust the formatting of the displayed data, copy the data to
your operating systemOs clipboard, and paste it into another program.

The Data Spreadsheet dialog displays the entities and variables selected in the sidebar: the entity
appears in the Zone menu, and the variables currently chosen for that entity appear in the table
below.

You must have at least one entity and one variable selected in the sidebar in order to
. open the Data Spreadsheet dialog.
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¥ Data Spreadsheet >
Zone: | 1: QIL-01 “ | Variable: | 1: TIME
Flane: K Index: |1 *  Format |BestFloat ~ | Predsion: 3 =
1YW TIME GOR ~
1 0 0
2 30,4045 0
3 60.809 641.93
4 91.25 £41.93
5 121.655 £41.93
& 152.059 £41.93
7 182.5 £41.93
" 212 G RA1 93 W
Alter in all shared zones Load Variables...

Spreadsheet Formatting

Using the formatting controls at the top of the Data Spreadsheet dialog, you can change the format of
the displayed data without changing your data file(s) or the appearance of your plot.

¥ Format Choose a number format from the Format menu in the dialog that best represents the data.
You can choose from displaying the data in Integer, Float, Exponent, or Best Float form.

¥ Precision If you have Float or Exponent chosen as the Format, you can specify the number of
places displayed to the right of the decimal.

If some values are too wide to fit in their column, the width of the column may be adjusted by dragging
the divider lines in the heading.

Editing Spreadsheet Data

To edit any displayed value, double-click it, type the new value, and press Enter . Changes made here
are applied only to the plot; they do not affect the underlying data set. If you change the plot type, your
changes will be lost.

Periodic Production Rates

You can calculate Production rates on weekly, biweekly, monthly, quarterly, and annual intervals using
cumulative variables from the active XY dataset or from all loaded datasets. To use this feature, choose
Analyze ! Periodic Production Rates
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¥ Periodic Production Rates >
Entity type Variables
Periods et | pec |
Field [ OPC
() weekly s
() Biweekly VPC
GAS-05 5TS
(@ Monthly -
() Quarterly VIC
() Yearly
Data display
(@ Active file
() Al files
Compute
Save as CSV
Multiple files...
Close Help

In the Periodic Production Rates dialog, you first select a time period. You may then select one Entity
Type. The supported entity types are Wells, Field, Groups/Areas, Regions, and User Groups. Each entity
type is displayed in the list only if it is present in the dataset. After you select the entity type, the
available entities and variables are displayed. You can then select one or more entities and/or
variables.

To be displayed in the variable list, a variable must be cumulative (never decreasing
in value with increasing time) and nonzero across all entities.

Finally, if you have loaded more than one XY dataset, you can choose to have the results displayed for
the active file or for all files.

Displaying Results

Once the desired selections have been made, click [Compute]to show the calculated data in the dialog.
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Wwel Period DP‘ZT:iSDL.In Sml:hﬁglue Enm:-";ue Perigg :
chelan.unsmry GIL{H Jan 1970 31 0 1.68713 1.6871:
chelan.unsmry GIL{H Feb 1970 28 1.68713 81.0147  79.327
chelan.unsmry  QIL-01  Mar 1970 31 81.0147 212.74%  131.73!
chelan.unsmry  QIL-01  Apr1970 30 212,749 421,893 20914
chelan.unsmry  OIL-01  May 1970 31 421,893 702.03 28013
chelan.unsmry  OIL-01  Jun 1970 30 702.03 103437 33234,
< >

After you click | Compute), the results are displayed in a table like the one above. The following columns
are included:

¥ Dataset name - The first column shows the name of the dataset from which each rowOs result was
calculated. If you are displaying results from multiple datasets, the number of the dataset (starting
with 1) and a colon appear before the name of the dataset.

¥ Entity - The title of this column changes depending on the entity type selected. In the example
above, it is Wells. This column identifies the specific entity for which the rowOs result was
calculated.

¥ Period - The period for which this row was calculated.

¥ Days in Period - The number of days the period spans. Often, this will show the total days in the
selected period (e.g., 28, 29, 30, or 31 days for a monthly period), but at the beginning or end of the
dataOs time range, it may be less, which implies that data for only part of that time period is
available.

The following columns appear next, repeating once for each variable. The name of each column is
prefaced by the variable name (for example, "OPC Start Value"). For each variable, the following values
are displayed:

¥ Start Value - The beginning cumulative variable value in the time period. If data arenOt available at
the start time, itOs linearly interpolated from surrounding values.

¥ End Value - The ending cumulative variable value in the time period. If data arenOt available at the
end time, itOs linearly interpolated from surrounding values.

¥ Period Rate - The difference between the ending and beginning cumulative variable value in the
time period.

¥ Avg Daily Rate - Period Rate divided by Days in Period.

¥ Prod Days - Number of days in the period during which the cumulative variable increased, which
implies production.

¥ Avg Prod Rate - Period Rate divided by Prod Days.
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After the above columns for the selected variables, the Start Day column is displayed. This is the Excel
serial number (i.e., the number of days since January 1, 1900) of the start day in the period. These
values can be used to show dates on the axis label for plots generated in Microsoft Excel and other
spreadsheet programs that support this format.

Saving Results to CSV

To easily use this information with other programs, save the results as a CSV file. Click either the One
File or the [Multiple Files button. The two options behave as follows:

¥ One File - You are prompted for a location and a file name. All the results displayed in the table
(whether for one dataset or for all loaded datasets) are saved to the specified file.

¥ Multiple Files - For each dataset loaded, a CSV file is created in the directory that contains the
original data file. The files are automatically named with the original data file name, the entity
type, and the selected period (for example, spe9a xyp WELLS Monthly.csuf CSV files already exist
with these names, they are silently overwritten.

Tecplot RS reminds you of this behavior when you click the Multiple Files button.

The columns in the exported CSV file are as previously described in Displaying Results .

Comparing XY Data

Comparing data from two or more files often gives useful information or results. For example, you may
wish to compare the separate data sets of simulator output and observed values, or multiple simulator
runs. Tecplot RS contains several tools that allow you to compare data sets.

While this chapter focuses on comparing XY data sets, you can also compare grid data.
SeeComparing Grid Data for details on this feature.

The method used to compare data sets depends upon both the contents of the data sets and the type of
plot you wish to create:

¥ Using the Compare Toggle This powerful option serves as the primary method for comparing data
files. It allows you to create unique style sets for each file (used when comparing a large number of
files simultaneously), delta plots, and a comparison legend. With this option, Tecplot RS plots your
comparison data in a single frame.

You can use the Compare toggle for XY Variables, XY Entities, XY Custom Plot and XY Custom
Entities plot types. However, to use this option, all of the files must use identical names for each
entity you wish to compare. The files must also use identical variable names, unless you link the
variable names with an alias, which may be set using the Variables tab on the Plot Options dialog. If

your files do not meet the requirements for compared entities and identical/aliased variables, use

one of the alternate comparison methods.
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¥ Comparison Using the XY Freestyle Plot Type Use this option when the entity/variable names in the
files you wish to compare do not match and you would like full control over every aspect of your
plots. This option allows you to compare data sets in the same frame or in side-by-side frames.
Because this option requires manual setup, you may find it requires more time to set up and
operate than the other options.

¥ Comparison Using the History Match Plot Type: Use the History Match plot type when you wish to
compare one set of data (history, or observed, data) with one or more simulation data sets, and/or
you wish to use a more quantitative measurement to determine which simulation data set best
matches the history data set. This plot type displays three different plot representations of the
comparison side-by-side, requires little manual setup, and gives both qualitative and quantitative
results.

Each comparison method requires the steps described in Preparing for Comparison . Review these
steps before you begin.

You can also compare variable values from different XY data files for the same set of wells using Delta
bubbles. Refer to Delta Bubble Plots for details.

Preparing for Comparison

To compare data sets, first load multiple XY data files. If you compare data sets using the sidebar, you
also need to specify the active data file. The comparison uses the active data file for reference values.

Active Data Set
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When you load multiple files, only one file functions as the
active data set. Tecplot RS will display the active data set by
default in all plots and will use it to determine which
entities and variables appear in the selection lists. When
doing comparisons, Tecplot RS uses the active data set as the
data set to which it compares the other files.

The Compare Options dialog, accessible by clicking the
Options | button in the Data Set section of the sidebar, lets
you choose the active data set.

If you need more information about a data set before
choosing it, see instead the XY page of the Manage Data
dialog. The active data set appears highlighted. The Active
Data Set box lists a summary of the entity types available.
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Compare
Active data set:

speSa_xyp.unsmry
Select Style Delta

Select files for comparisons:

spedb_xyp.unsmry
] spedc_xyp.unsmry

Show Awvailable Grid Data Sets

4|

Close

Help




To change the active data set, simply highlight the file name I Manage Data %
in the Available Data Sets box. The information in the Active
Data Set region of the dialog will update accordingly. When
you close the Manage Data dialog, the plot and the sidebar
will reflect the new active data set.

Current Project File:

<nonex

XY Grid Templates Macros Unload

Active Data Set:

If no data file has been loaded previously, the new data file E‘EEL';”"‘EE : chelan.unsmry
will be the active set, and each subsequent data file will be FIELDS : 1
] . . STATE FILE @ C:/Program Files Tecplot/TecRS
treated as an inactive data set. You can change the active Beta/examples/chelan. raxsx
data set at any time by selecting a different data set in the
Available Data Sets region of the Manage Data dialog.
Display As |chelan.unsmry | Update

Use the Display As text field in the Manage
Data dialog to designate a display name for
the active data set. The legend for
comparison data displays this name. The
legend uses the file name if the Display As
field is empty.

Available XY Data Sets:

b

Using the Compare Toggle

The simplest approach for comparing data sets is to plot them in a single frame using the Compare
toggle in the sidebar. This method is available for the following plot types: XY Variables, XY Entities,
RFT Plots, XY Custom Plot or XY Custom Entities .

In order to use this function, you must first have multiple data sets loaded. To load another data set,

choose Load XY Data from the Project menu. You can click the Cﬁﬂm (Manage Data) button in the
toolbar to customize which data set appears as the active data set. The active data set will determine
which entities and variables you can select for plotting. In order for the comparison to work, the
additional data sets must have matching entity names.

The Data Set portion of the sidebar for XY Variables and XY Custom Plot includes these controls:

Data Set

Compare || Delta Options

The other XY plot types include a similar Data Set portion of the sidebar, without the Show Deltas
option.
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Data Set Selection for Comparison

To activate the comparison feature, toggle-on "Compare"” in EY Compare XV Data Sets
the sidebar. Toggling-on "Compare" will open the Compare
Data Sets dialog. Compare
Active data set:
This dialog launches automatically when speda_xyp.unsmry =
you toggle-on "Compare" in the sidebar. Select  Style  Delta
! You can also bring up this dialog by clicking Select files for comparisons:

the | Options | button in the Data Set region

. Show Awvailable Grid Data Sets
of the sidebar.

speldb_xyp.unsmry

The name of the active data set displays at the top of the LI |speScxyp.unsmry

dialog, under "Active Data Set". The remaining loaded data
sets are displayed in the Select Files for Comparisons box.
Select the file or files that you want to include for
comparison from the box.

4|

The active data file displays at the top of the
Compare Data Sets dialog. You can change
the active data file in the Manage Data
dialog (accessible in the toolbar or the
Project menu). Refer to Managing XY Data
for more information on the Manage Data

Comparable Entities and Variables

The list of entities and variables displayed in the sidebar depends upon the active data set. You can
customize the list using the Filtering dialog (open this dialog with the Filter button in the sidebar). For
example, you can limit the list of entities to just the wells (donOt include completions, areas, or field

data).

To compare entities using the Compare toggle in the sidebar, the selected entity names must match
exactly across all files. However, you can define some flexibility with variable names using variable
aliases. For example, if the active file uses OPR for oil production rate (typical for Eclipse/SLB files) and

a comparison file uses QOP (VIP standard), you can tell Tecplot RS that QOP is an alias for OPR. Aliases
are entered using the Variables page in the Plot Options dialog; see Variables .

| If your data files use different variable names or aliases, you can still compare your
. data using the XY Freestyle plot; see Comparison Using the XY Freestyle Plot Type

You can edit the Master Variables List to expand the list of variable aliases.
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When the Sum or Avg toggles are selected, comparison data will not display.

Data File Order

¥Y Compare XY Data Sets >

Compare
Active data set:

speSa_Xyp.unsmry o
Select Style Delta
Select files for comparisons:
Show Awvailable Grid Data Sets
spedb_xyp.unsmry
] spedc_xyp.unsmry

41

The name of the active data set appears at the top of the dialog, under "Active Data Set,” and may be
changed here (as well as in the Manage Data dialog shown previously). The remaining loaded data sets
are displayed in the Select Files for Comparisons box.

To include/exclude a frame in the comparison plot, toggle the checkbox in the "Show" column next to
the data set name on or off. Note that if the "Compare" toggle is checked on the sidebar or in the dialog,
the plot will be immediately redrawn. If the compare toggle is not checked then redrawing will be
deferred until it is checked. Unchecking the "Compare" toggle will allow you to select plots for
comparison and rearrange their order without redrawing the plot multiple times.

Compare plots may be reordered in the plot by clicking the "up" and "down" arrow buttons, or by
selecting one or more datasets and dragging them to a new position.

Only datasets with the "Show" toggle checked will be included in the comparison plot,

Comparison data display is not compatible with the Sum or Avg toggle in XY Entities .
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however the ordering of all data sets in the list may be changed. Changing the
ordering of datasets not selected with the "Show" toggle has no effect on the
comparison plot.

The order of the data file assigns it to its corresponding Style Set (specified on the XY Lines page of the
Plot Options dialog). By using Style Sets, you can customize the style of the lines, symbols and variables
displayed for each data file included in the comparison. Refer to Altering Styles for Comparison Data
Setsfor information on using Style Sets.

Comparing More Than 99 Data Sets

You can compare as many files as you wish simultaneously; EY Compare X¥ Data Sets %
however, the number of comparison style sets is limited to
99 (100 including the active data set). Use the Style page of Compare

the Compare Data Sets dialog to specify how to apply styles Active data set:

when comparing 100 or more files. speda_xyp.unsmry ~

' Select Style Delta
You can choose either:
When mare than 100 files are being compared:

¥ Cycle through comparison styles repeats the 99 ® Cyde through comparison styles
comparison style sets. () Re-use last comparison style

¥ Re-use last comparison style uses the 99th comparison Comparison legend labels incude:
style for all data files after the 99th. Variable name

Display Mame  ~

When comparing files, use the Style Set
P 9 ’ y File extension

options on the XY Lines page of the Plot
Options dialog to define different colors
and/or patterns for the comparison data
sets. See also: Altering Styles for
Comparison Data Sets .

Comparison Legend

Use the Style page of the Compare Data Sets dialog to indicate how to display file nhames in the legend.
The legend always includes the variable name, but you can also choose to include either a file name or
display name:

¥ Include display name - The legend includes the variable name and the display name for each file
(as set on the XY page of Manage Data; see Loading XY Data ). The display name is initially the
filename unless you have changed it.
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¥ Include file name - The legend includes the original file name of each file.

¥ Show variable name only - The legend does not refer to the file at all, displaying only the variable

name.

By default, the Comparison Legend identifies files by their display name.

Delta Comparison Methods

ﬂ Compare XY Data Sets

Compare
Active data set:

speSa_Xyp.unsmry

Select Style Delta

[ ] show reference data
Delta Calculation

[ ] Mormalize by vref
[ ] show magnitude

Formula | Vref-Woomp e

When comparing data sets as XY Variables or XY Custom Plot, an additional toggle for delta

comparison appears in the Data Set region of the sidebar. When "Delta" is toggled-on, Tecplot RS will
display a selected comparison between the active data set and the comparison data set(s). By default,
the Delta option displays the difference between the active data set and comparison data set(s).

You can customize the Delta display on the Delta page of the Compare Data Sets dialog.

The Delta page includes the choice of whether to show the active data for reference on your plot (by

toggling-on "Show reference data").

You can choose the manner of comparison between your active data set and comparison data set(s):
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¥ Vit - Veomp = Active value minus comparison value (default setting)

¥ Veomp - Vier = Comparison value minus active value
Toggle-on "Normalize by V ;" to normalize each delta value by its active value.

If you toggle-on the "Show Magnitude" option on the Delta page, the magnitude (absolute value) of
each delta value will display.

If you want to use Time as the independent variable for comparison plots, make sure
. that both files reference the same starting time.

Once you have chosen the file(s) to compare and completed your changes in the dialog, your plot will
show both the active and comparison data sets (if you left "Show reference data" toggled on in the
Delta page of the dialog).

Following is a display of a comparison between two files included in your installation ( chelan.unsmry
and chelan.hist ).
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chelan.unsmry

To create this comparison display, follow these steps.

1. Choose Load XY Data from the Project menu. Click Add in the Load XY Data dialog to display the
Open Files dialog.

2. Navigate to the examples folder of your Tecplot RS installation folder (by default on Windows
platforms, Tecplot RS installs to C:\Program Files\Tecplot\TecRS 2025 R1 ) and choose "All Files" in
the Files of type menu. Click on the chelan.unsmry file, and, while pressing the Ctrl key, click the
chelan.hist file. Click the | Open | button.
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3. Click [OK]Jin the Load XY Data dialog.

4. Make sure that the chelan.unsmry file is highlighted in the Manage Data dialog that appears and

click |OK.

5. With OIL-01 highlighted in the Entities list in the sidebar, toggle on "Compare" in the sidebar. In the

Compare Data Sets dialog that displays, on the Select page, click on

chelan.hist

. Click | Close |.

By default, each data set will display with a different line type (based on your previous settings on the
XY page of the Plot Options dialog). See XY Lines for more information on customizing the line types.

Altering Styles for Comparison Data Sets

The XY Lines page of the Plot Options dialog allows you to customize the style for each comparison
data set. The Plot Options dialog opens automatically when you double-click on the line you wish to

ﬁ Plot Options

Load [ Save

Variables

XY Lines

XY Axes

Style set: |Active

e

Active

Variable:
ﬁ Comp 2

L]

Comp 3
AEN ComEﬂr
AED Comp 5
AEW Comp &
AP Comp 7
APIGRAY | Comp 8
APR Comp 9
ATP
BGRL
BHP
BHPH
BP
BP4
BP3
BP9
CHROCOMNC
CIC
CIR
COMBRMO

[ Leng names
Apply

Grids Grid Legend
Lines

Color Default
Pattern Default
Length 1%

Grid Axes

Cell Labels Wells

Thickness 0.40

Symbols
Colar Match Line “ Fill
Shape Default w
Spacing D =4% ~
Size 1.00
Multi-Edit Styles...
Close Help

Using the Style Set menu, change the Style Set to "Comp 1". The "Default" is defined in the active

rsvariables file. The factory settings in this file are for short dash lines.

When you chose "Comp 1" for the Style Set, you chose to display the styles for the first comparison
dataset. Specify the order of the comparison data sets on the Orders page of the Comparison Data Sets
dialog. Refer to Data File Order for more information. This time the factory setting simply changes to a
different line style. While this is often sufficient to differentiate the lines, you can make additional
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changes.

You may often want to keep the default color for both lines for simplicity. However, you can make
other changes to set the lines apart. For example:

¥ Make the line thicker on the active data set and thinner on the comparison set.

¥ Turn symbol fill on for the active set and off for Comp 1.

¥ Show only symbols on Comp 1 (toggle-off "Lines" to omit lines), and show only lines on Active
(toggle-off "Symbols" to omit symbols).

¥ Make your symbols squares for one set and diamonds for the other.
Note that the Style Set menu lets you choose from Active and Comp 1 through Comp 99. With these

selections you can create 100 unique sets of styles (one for your active data set and up to 99 different
comparison data sets).

If you would like to reuse the style settings you created in the Plot Options dialog, save
I your settings with the Load/Save page of that dialog. Refer to Load/Save for additional
information.

Comparison Using the XY Freestyle Plot Type

Use this method if you would like to compare data sets that do not have matching variable or entity
names. XY Freestyle Plots plots allow you to compare data within a single frame or across several
frames. If the data files that you wish to compare have matching variable or entity names and you
would like to plot your comparison in a single frame, refer to Using the Compare Toggle .

To compare data sets using XY Freestyle plot type, follow the instructions in the XY Freestyle Plots
section. Switch between the files you wish to compare for each line mapping using the File menu in the
sidebar. To compare data sets across multiple frames, switch between frames for each line mapping.

The following example illustrates how to compare the "Cumulative Oil Production Rate" (OPC) over
time from two different data files in a single frame. In this example, the observed data file used OPC as
the variable name for oil production rate and the simulated data file used CumOilPr as the variable
name for oil production rate.
1. Load both XY data sets into Tecplot RS (see Loading XY Data ).
2. Change the plot type to XY Freestyle.
3. To set up the first line, make the following changes in the sidebar:
a. From the File list, choose the first observed data file.
b. From the Entities list, choose the well or field to compare.

c. In the Variables region of the sidebar, set "Time" as the X-axis variable and "OPC" as the Y-axis
variable.
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4. To set up the second mapping, make the following changes in the sidebar:
a. From the File list, choose the simulated data file.
b. From the Entities list, choose the well or field to compare.

c¢. In the Variables region of the sidebar, set "Time" as the X-axis variable and "CumOQOilPr" as the Y-
axis variable.

5. To change the style of either mapping, double-click on the line and make your changes in the

Mapping Style dialog.

If the axis ranges are not identical for each frame, you can adjust the axis ranges. To accomplish this:

1. /
Click A in the sidebar or double-click on an axis to open the Plot Options dialog.

2. On the XY Axes page, choose OPC from the Variables box.

3. In the Axis Scale region of the dialog, choose "Manual" from the Range menu and adjust the min
and max ranges as you wish.

4, Choose "CumOilPr" from the Variables box.
5. Repeat step 3 for CumOilPr.

6. Close the dialog.

History Match

It is often useful to compare history data of a reservoir with multiple simulation runs to determine
which simulation best matches the history data. While other comparison methods give good
gualitative comparison results, when that is not sufficient, you can use the History Match plot type to
compare data sets in a quantitative, visually diverse manner.

You can compare data sets using History Match plots in two ways. In the One Well mode, Tecplot RS
shows you how the comparison data for a single well deviates from the history data over time (or as
another independent variable changes). In the Multi Well mode, Tecplot RS shows you how the
comparison data for a single date deviates from the history data from well to well.

To use the History Match plot type, with XY data loaded, choose History Match from the Plot Type
menu in the sidebar or from the  Plot Type menu in the menu bar.

The History Match plot type displays three frames at once, showing three different comparisons of the
data sets: the raw data, the deviation data, and the deviation distribution.
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An example of the three frames that display when the History Match plot type is selected. In this
example, the red line is a display of the observed data, and the blue and green lines represent
simulated data sets.

History Match Plots

The History Match plot type always displays three frames with three specific plots. Legends, when
included by controls in the Paper Layout plot type, display in the Deviation Distribution plot frame.

You can adjust the style of the lines displayed, as well as the axes colors and marker styles, by double-
clicking on one of the plots to open the XY Lines page of the Plot Options dialog. However, you cannot
adjust the scale of the plots in the History Match plot type; the axes scale to fit the data being displayed.
By default, the first nine lines displayed on History Match plots use style sets one through nine (ST1
through ST9). Additional lines use style set 9 (ST9) and rotate through comparison style sets.

The legend that displays in the Deviation Distribution frame identifies each data set. You can control
how the legend displays the data set names by adjusting the display name itself on the XY page of the
Manage Data dialog (accessible by choosing Manage Data from the Project menu or clicking the

Manage Data button in the toolbar (= /').

Raw Data Plot

The Raw Data plot displays a standard comparison of each data set as chosen in the sidebar. For
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example, in History Match Comparisons , the Observed data set is displayed as the history data, along
with Simulation One and Simulation Three. DATE is selected in the X Var menu of the sidebar, and OPR

is selected in the Y VAR menu of the sidebar. (This is a One Well plot. In a Multi Well plot, the X axis
always represents the well numbers of the selected wells.)

Deviation Data Plot

The Deviation Data plot shows the difference between the history data and each selected comparison
data set, for each value of the independent variable. (In the example of History Match Comparisons
the deviations are displayed by Date. In a Multi Well plot, they are displayed by well number.)

Deviation Distribution Plot

The largest frame of the History Match plot type displays the Deviation Distribution of the data. This

plots the cumulative percentage of points (shown on the Y-axis) that fall within the deviation range
(shown on the X-axis). For example, on the plot shown in History Match Comparisons , the blue line
intersects the red line at about 3%, which means only about 3% of the data points in Simulation One
deviate negatively from the history data. The green line, Simulation Two, intersects the yellow
deviation band at about 50% and remains inside the deviation band from 50 to 100%, showing that
about 50% of the data deviates from the history data within the acceptable range.

History Match Controls

When you choose "History Match" from the Plot Type menu in the sidebar or from the Plot Type menu
in the menu bar, the displayed plot type in Tecplot RS will switch to the History Match plot type, and

the sidebar will change to include specialized options for customizing your history match set of plots.

You may then choose One Well or Multi Well tab to select which mode you wish to use.

With the options in the History Match sidebar, you can customize your plot comparisons in a number

of ways.
) W8
T RN A P
3D Grid B X
(s _/
Mesh [] Inactive
Contour [ wels
Shade Bubbles
[] Light Stamp Plots
[] Translucency [] cell Labels

You can un-dock the Plot Controls sidebar by dragging its title bar to a new position. To put the Plot
Controls back on the side of the workspace, double-click on its title bar (the region that displays the
plot type). You can also drag its title bar to either side of the workspace, let go, and it will snap into
place.
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File Selection

Use the controls in the top region of the sidebar to choose which data sets Tecplot RS will analyze and
display.

History Match g X

Lines

Symbaols
History Data

chelan. hist o

Filter...

Comparison Data

*Active® chelan.hist
chelan.unsmry

One well Multi wells

Entity o
0IL-01

QIL-02
OIL-03

OIL-04
GAS-05
FIELD

¥ Variable
DATE e
f Variable

GPC ~
GPR
0cT
OPR
WCT
WOR v

Calculations

Deviation band +/- |U.UUU

[ ] Mormalize
Ignore shut-down data

History Match o a

¥ History Data The data set chosen in this menu acts as the active data set to which all other data
sets will be compared. Only variables and entities (wells, completions, and so forth) included in the
history data set chosen will display in the Data region of the sidebar.

¥ Comparison Data All loaded XY data sets except the data set chosen as the History Data display in
the Comparison Data list. This list controls which data set(s) Tecplot RS compares to the history data
set. Highlight one or more data sets to compare them to the history data set. You can also control
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which data sets to include in the Compare Data Sets dialog.

Data Selections

The group of controls in the Data region of the sidebar control which entities and variables
(determined by the data set chosen as the History Data) are displayed and analyzed.

To compare entities and variables between data sets, Tecplot RS reads each data set for entities and
variables with matching names. If the data sets use different names for the same entity or variable,
you can include additional aliases for these in your RS Variables file, and edit them on the Variables
page of the Plot Options dialog (accessible by selecting  Plot Options from the Options menu).

History Match g x

Lnes Filter...
Symbols
History Data
chelan. hist w
Comparison Data

*Active® chelan.hist
chelan.unsmny

One well Multi wells

Wells

0IL-02
0IL-03
OIL-04
GAS-05
FIELD

Time Last point b
Y Var OPC e

[] weighting DATE "

Calculations

Deviation band +/- |IIJ.IIJIIJU

[ ] Mormalize
Ignore shut-down data

History Match ~ @
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On the One Well page, you can choose the following options:

¥ Entity Choose which entity to display on the History Match plots from the Entity list.

¥ X Variable The variable selected in the X Variable menu will display as the independent (X-axis)
variable.

¥ Y Variable The variable selected in the Y Variable list will display as the dependent (Y-axis)
variable.

On the Multi Well page, you can choose the following options:

¥ Wells Choose the wells to be included on the History Match plots from the Wells list. Hold down
Ctrl to toggle the state of the clicked items or  Shift to make contiguous selections.

¥ Time Choose the time step for which the History Match plots should be created.

¥ Y Var Choose the variable to be used as the dependent (Y-axis) variable in the History Match plots.

Calculations

The choices in the Calculations region of the sidebar control how Tecplot RS calculates the history
matching and defines the acceptable range used and displayed on the Deviation Distribution plot and
the Deviation Data plot.

¥ Deviation band The deviation band defines the maximum deviation, or error, allowed in each data
set compared with the history data. As a measure of error, the deviation band value must be a
positive value in the units of the Y-axis variable of the Deviation Data and Deviation Distribution
plots. If the "Normalize by Vref" option is chosen on the Delta page of the Compare Data Sets dialog,
the deviation band value will be a factor of the normalization. Tecplot RS also saves the deviation
band in the project file separately for each Y-axis variable, so you can specify a separate value for
each variable.

The deviation band displays as a background fill on the Deviation Data and Deviation Distribution
plots as a visual indicator of how well each of the comparison sets matches the history data.

In the legend that appears in the Deviation Distribution plot frame, Tecplot RS displays the
percentage of data points for each comparison set that fall within the deviation band, along with
the standard deviation of each comparison set.

To turn off the deviation band on the plots and in the legend, type "0" (zero) in the Deviation band
field in the sidebar.

¥ Normalize Toggle-on the Normalize switch to normalize the comparison by dividing the difference
between each value in the two data sets by the reference (history) data.

¥ Shut-down switch  (Available only in One Well mode) The "Ignore shut-down data" switch specifies
how the deviation distribution data are computed, to compensate for measurements during which
a well (or other entity) was shut down. When this switch is toggled-on, any data points for which
both the history data set and the comparison set are zero will be ignored in the distribution
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calculations. This is targeted for rate variables, to avoid skewing the deviation factor by including
matching values from measurements taken while a well was shut down.

¥ Weighting  (Available only in Multi Well mode) When Weighting is toggled-on, the specified
variable, typically a cumulative variable such as OPT, is used to determine the importance of each
well and is included in the "goodness factor" that indicates how well the simulation data matches
the actual data. The weighting factors for each well appear on the Deviation Data plot, and the
Deviation Distribution plot emphasizes the most important wells by giving them a greater
proportion of the Y axis.

The sum of all weighting factors equals 100% unless one or more wells is not found in the
comparison data sets (for example, if some well names differ among the files). If Weighting is
toggled-off, each well has an equal contribution to the plot.

The weighting coefficient for a given well is the ratio of the variable value for the well to the

maximum value of the variable for all wells; for example, Wwell = (OPTwell / OPTmax). The sum of
the weighting coefficients, WT, is WT = Sum(Wwell) for all wells. The percent contribution for each
well is Pwell = 100 Wwell / WT.

History Deviation Dialog

The History Deviation Dialog allows you to create a selection set of wells that are either inside or
outside the current deviation band. You can also select one or more wells and copy them to the
clipboard by Right-Clicking  either well list and selecting "Copy" or using the Ctrl "+ C shortcut on the
keyboard.

To display the History Deviation dialog click the Deviation Selection Set button on the History
Match sidebar.

The History Deviation dialog is only available for "Multi Well" History match plot
| types. If the history match plot type is set to "One Well", the History Deviation Dialog is

not available.

The History Deviation dialog has the following options:
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Dataset to query [ History Deviation

Select the comparison dataset to query for values. The available reate seection st based o of el story mach deviation vlues
datasets will match the comparison datasets selected in the S s -
Qutside of Deviation Band Inside of Deviation Band
History Match sidebar. The source dataset is not included. wal Deviation Wl Deviation
W202 0938742 W105 0
Inside/Outside of Deviation Band W204.2 | 0.698943 wa02x|0
W204_3 0.543172 W207 0.303312
Displays all wells which are inside/outside of the deviation and W206 099950 wa0g 0
setting in the sidebar. A value is inside of the deviation band if it W34 | 0513008 w20 |0

W303 0.111673

is within plus or minus the deviation value. Otherwise, the value IV P—

is outside of the deviation band.

' If the deviation band is zero, all wells are
" considered to be inside the deviation band.

Create new selection set

To create a new select set, enter the name of the selection set (or

use the default name), and click the Outside Band | or | Inside

Band | button to save the outside or inside values respectively. C’“‘SIC:*':::‘ E—
Selection set names must be unique. If the selection set name From seleted items above in:
exists, an error is displayed. Outside Band Inside Band
Manage Selection Sets
When saving a selection set, all wells in the inside telp
or outside list will be included in the selection set.
I If you have made a selection in the list to copy to

the clipboard, the wells saved to the selection set
will not be exclusive to that selection.

Manage Selection Sets

Click this button Manage Selection Sets to display the
"Selection Sets" dialog. From this dialog, you can add, edit,
remove, load or save selection sets.
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Part 3: Grid Plots

Loading Grid Data

Tecplot RS has many sophisticated functions for plotting both 2D and 3D representations of a reservoir
model. As your first step, load a file containing data that you wish to plot.

Grid data sets generally consist of output from simulation programs. They include the actual grid
geometry plus data that describe the subsurface properties, such as porosity, and/or values measured
over time, such as oil saturation. You can load up to four different grid files into Tecplot RS at once.

Loading Grid Data

Choose "Load Grid Data" from the Project menu to begin the loading process. Use the File Type menu
in the Load Grid Data dialog to specify the type of grid data you wish to load. Tecplot RS supports the
following grid file types:

¥ Eclipse/SLB (Chears)
¥ VIP Map

¥ CMG

¥ Sensor/TETRAD

¥ UTCHEM

¥ GRDECL

¥ RESQML

¥ APC

CMG-format files can be processed on only Windows machines. However, once the
initial processing is complete, the data may be loaded on Linux workstations.

Tecplot RS can also load grid data contained in Virtual Database (VDB) folders. To begin loading data in
this format, choose "Load VDB Data" from the  Project menu.

After choosing the file or VDB case to be loaded, Tecplot RS displays a dialog to allow you to control the
loading process. For more details on loading the supported formats, see the following sections:

¥ Loading Eclipse/SLB Data

¥ Loading VIP Map Data

¥ Loading a VDB Case

¥ Loading Sensor Data

¥ Loading CMG Data
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¥ Loading UTCHEM Data
¥ Loading GRDECL Data
¥ Loading RESQML Data

¥ Loading APC Data

Reservoir data files can be quite large, often requiring several gigabytes of disk space. Because the
program must read data into the computer memory (RAM) before displaying it, large data files can
quickly consume system resources. Data set sizes that cause this process to exceed the available RAM
in the computer can adversely affect performance.

For this reason, Tecplot RS allows you to optimize the way Tecplot RS loads the files. For example, the
first time you load a grid solution, Tecplot RS will automatically preprocess the grid and create a
.rsgrid  file that contains a compact form of the grid. The .rsgrid  file uses less memory and speeds up
the loading process for future loading of the solution. Additional options affect the appearance of the

grid or its internal representation. See  Loading APC Data for complete details.

If you regularly load files containing millions of cells, consider using the RSPreprocess
utility to generate your rsgrid_file  prior to launching Tecplot RS to significantly
speed up loading the files and to reduce memory use.

Loading Inactive Cells

Tecplot RS 2009 R2 and later versions include the ability to display inactive cells (cells through which
no fluid flows, and/or with no meaningful solution data for variables) along with active cells, in a
contrasting display style, and/or with variable values. Tecplot RS automatically determines inactive cell
data when loading the grid.

To display the inactive ceslls, toggle-on “Inactive” in the sidebar. See Inactive Cells for more
information about the options available.

Saturation Variables

The reservoir simulator output defines saturation variables for each cell that sum to 1.0. Often the user
will save space in the output file by excluding one of the saturation variables. Tecplot RS interprets the
typical simulation cases, and it will automatically calculate and add the missing saturation variable to
the internal data set.

Loading Eclipse/SLB Data

Tecplot RS reads Eclipse/SLB data (including Chears) from three or more file types, including:

¥ grid Grid file, containing the grid geometry.
¥ egrid Alternative format for the grid geometry.

¥ init Init file, containing time-independent properties, such as porosity or permeability.
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¥ unrst  Unified restart file, containing time stepped (recurrent) values such as pressure and oil
saturation for all time steps.

¥ Xnnnn Individual restart files, which contain each time step in a separate file.

You may notice that the list of grid files includes files with extensions of .grid , .egrid , and .fgrid
Tecplot RS does not actually support .fgrid files, but they appear in the list because of the way the
names are filtered. If you choose an  .fgrid file, Tecplot RS will use either a .grid or .egrid file, if
available.

In most cases, you need to specify only the grid file. Tecplot RS will automatically find the additional
files, provided that the root names match that of the grid file. If both unified and non-unified restart
files are available, Tecplot RS will use the unified file.

To begin loading Eclipse or Chears data, choose "Load Grid Data" in the Project menu. In the Open File
dialog, choose "Eclipse(SLB)" from the file type menu and select a .grid file to open. The Load Grid
Data dialog for Eclipse/SLB data has two pages (Files and Options) like the other grid data dialogs.

Use the Files page of the Load Grid Data dialog to specify the associated file(s) you wish to load,
including init, restart, and XY data files. Tecplot RS automatically detects most associated files if they
use the same base name as the selected grid file. If any files are not detected because they have
different base names, use the browse buttons next to each field to choose the correct file.

The Files page has the following additional options besides specifying the Eclipse data files associated
with the grid:

¥ Load Grid Data X

C:/Program Fles/Tecplot/TecRS/examples/chelan.grid
Make active

Files Options

Init file |C:,|"Prngram Files /Tecplot/TecRS fexamples/chelan.init |

Restart file |C:,."Prngram Files/Tecplot/TecRS jexamples/chelan. unrst |

Xy file |C:,|"Prngram FilesTecplot/TecR 5 jexamples chelan. unsmry |

[] auto append secondary (RFT and WaF) files

Display name |n:he|an |

Streamlines | |

survey wells | |

Cancel Help

¥ Make Active Toggle-on Make Active to make this grid the active grid once loaded. It is toggled on by
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default for the first grid loaded, and off for subsequent grids.

¥ Auto-append secondary (RFT and WAF) files Toggle-on "Auto-append secondary (RFT and WAF)
files" in the Load Grid Data dialog to automatically append RFT and/or WAF files to the data set. If
you toggle-on this option, for each Eclipse  .unsmry file that Tecplot RS loads, it loads an RFT file
(with either an .rft  or .frft extension) and/or a WAF file ( .waf or .rswaf extension) having the
same root file name, if found, and appends it to the corresponding Eclipse .unsmry file.

¥ Display name Enter a name by which the data set will be known within in Tecplot RS. This defaults
to the name of the selected grid file, but may be changed.

¥ Streamlines  Optionally, click the browse button next to the Streamlines field to specify streamline
data in FrontSim .sInspec format.

¥ Survey Wells Optionally, click the browse button next to the Survey Wells field to specify survey
well data to load.

After you have specified the file(s) you wish to load, you can either click OK J or switch to the Options
page of the Load Grid Data dialog to specify any additional loading preferences. See Loading APC Data
for details.

Loading VIP Map Data

In VIP files, the grid and solution data are both stored in files with a .map extension. Tecplot RS
supports only Fortran-format binary VIP files. In the case of VIP formats, one .mapfile contains the grid
geometry and static properties. Another .map file, chosen separately, contains the time-dependent
variables.

Tecplot RS makes "Date" or "Time" available to the user for use in their plots. However, VIP files
contain Date information only. Tecplot RS sets the Time value for each time step as the number of days
from the first day in the file.

To load VIP files, choose "Load Grid Data" from the  Project menu and choose VIP Map from the file
format menu in the Open File dialog. Then select the main VIP .mapfile, sometimes referred to as the
"init" file, containing the grid and static properties. After clicking Open, the Load Grid Data dialog
appears, with two pages (Files and Options).

Put the "init" data in the Grid field, and the "recurrent"” file in the Solution Data field on the Files page
of the Load Grid Data dialog. You can specify the variable used to identify inactive cells on the Options
page of the Load Grid Data dialog.

Files

Use the Files page of the Load Grid Data dialog to specify the file(s) you wish to load. You may choose a
restart file (which contains the time-based variables) and/or an XY data file.

The Files page has the following additional options besides specifying the additional VIP data files
associated with the grid:
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¥ Load Grid Data hd

C:/RS_Data/examples/spe9/spe916i_lgr.map
Make active

Files COptions

Restart file |C:;"F‘.S_DaEfexamplesfspegfspeg 16r_lar.map |

Xy fle | |

Display name |spe916i_|gr |

Streamlines | |

survey wells | |

Cancel Help

¥ Make Active Toggle-on Make Active to make this grid the active grid once loaded. It is toggled on by
default for the first grid loaded, and off for subsequent grids.

¥ Display name Enter a name by which the data set will be known within in Tecplot RS. This defaults
to the name of the selected map file, but may be changed.

¥ Streamlines  Optionally, click the browse button next to the Streamlines field to specify streamline
data in FrontSim .sInspec format.

¥ Survey Wells Optionally, click the browse button next to the Survey Wells field to specify survey
well data to load.

After you have specified the file(s) you wish to load, you can either click OK J or switch to the Options
page of the Load Grid Data dialog to specify any additional loading preferences.

Options

Use the Options page of the Load Grid Data dialog to specify your preferences for the use of the RSGRID
file, Optimization and Inactive Cells.
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¥ Load Grid Data hd

C:/RS_Data/examples/spe9/spe916i_lgr.map
Make active

Files Options

(@) Use existing RSGRID file settings Optimization Inactive Cells

() Update RSGRID file with these settings (@) Keep original grid Variable name ||<JD |

() Create a new RSGRID file () Create corner point grid - Shift * Is less than w
CI Create corner paint grid - Awg * Value: |[].D[JD |

Mode sharing:

¥ Tolerance: |I].DED |

Z Tolerance: |I].I.'J 50 |

* Best performance [ Least RAM

Cancel Help

¥ Make Active Toggle-on Make Active to make this grid the active grid once loaded. It is toggled on by
default for the first grid loaded, and off for subsequent grids.

¥ RSGrid file options
The RSGrid file contains the grid geometry in an internal, proprietary format. This format
compresses the data and allows more memory efficient data loading. Use the radio buttons to
specify whether to:
I Use the previous settings in the file.
I Overwrite the RSGrid file with the settings in the new dialog.
! Force creation of a new RSGrid file (even if the settings have not changed). This will create an

rsgridi file as well, to control the inactive cells in your grid plot.

You can delete the rsgrid file at any time, but Tecplot RS will recreate it the next time you load the file.
You can also create RSGrid files externally with the RSPreprocess utility. Refer to RSGRID File Format
and RSPreprocess for additional information.

¥ Optimization

Tecplot RS can perform grid optimization to smooth the grid and remove unnecessary nodes
inherent to corner point grids. Choose from three options:

I With "Keep original grid" chosen, Tecplot RS does not perform any smoothing. However, to
improve performance, it will still attempt to share duplicate nodes. The Node sharing
tolerances define how close values must be for Tecplot RS to consider them a match.
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The "Keep original grid" option is intended to preserve the grid provided in the
original file. However, since grids often include distortion, Tecplot RS uses tolerances
to force node-sharing at logically identical cell nodes. If these nodes fall within the
specified tolerances, Tecplot RS eliminates the redundant nodes to reduce memory
and speed up rendering. This operation that eliminates nodes is a form of smoothing.
Larger tolerances allow greater smoothing. Thus, choosing "Keep original grid" can
provide a smooth version of the original grid. It becomes more apparent as you
increase the tolerances.

¥ With "Create corner point grid - Shift" chosen, Tecplot RS joins the face of one cell to the adjacent
face in the next higher-numbered plane.

¥ With "Create corner point grid - Average" chosen, Tecplot RS joins faces, but calculates new Z-
values for the corners by averaging the nodes on the joined faces. If you set your simulator to
output a smooth corner point grid, these options will have little or no effect on the appearance.

If NNCs (Non-Neighbor Connections) exist in the grid, Tecplot RS will NOT smooth the grid across the
NNC plane. Hence, Tecplot RS will preserve faults with specified NNCs.

| Smoothing a corner-point grid does NOT change the variable values (pressure,
saturations, and so forth). Smoothing affects only the shape of the grid.

In the absence of NNC definitions, smoothing a corner point grid with faults may result in highly
distorted cells. In these cases, use the "Keep original grid" selection.

¥ Tolerances

Although Tecplot RS does not perform smoothing when "Keep original grid" is chosen in the
Optimization region of the Options page, to improve performance, it will still attempt to share
duplicate nodes. The Tolerances define how close values must be for Tecplot RS to consider them a
match. The tolerances only activate when "Keep original grid" is chosen.

Horizontal (XY) and vertical (Z) tolerances are measured separately. In general, a minimum
tolerance of around 2% of the average cell size is recommended - this will preserve the original
geometry but will help reduce memory requirements and improve display performance.
Increasing the tolerance to 10% of the average grid size will further increase performance without
significantly changing the geometry.

Applying the smoothing or node sharing calculations can be time consuming, especially for large
grids. For this reason, the results of these optimizations are saved in a new grid file with an
extension of RSGRID. Once the RSGRID file has been calculated, the program reads from it instead
of the original grid file, which greatly reduces file load time.

Tecplot RS also includes a stand-alone executable named RSPreprocess. You can set this program to

run at the end of a simulator run to make the more efficient RSGRID file available immediately.
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Tecplot RS applies these optimization functions when loading a file. You cannot use these settings to
change files once they are loaded.

¥ |nactive Data

Use the Inactive Cells region of the dialog to specify the criteria to identify inactive cells, and/or
load additional inactive cells.

I ldentify Cells as Inactive

Use the Var Name field to specify the variable to use, the menu to specify the comparison
criteria, and the Value field to specify the comparison value. If Tecplot RS does not find the
specified variable in the init file, it will mark no cells as inactive. It does not consider variables

in the recurrent .mapfile.

Tecplot RS will override any conditions specified here with any existing rsgrid file
UNLESS you choose either "Update RSGRID file with these settings" or "Create a new
RSGRID file" at the top of the dialog.

Loading a VDB Case

Tecplot RS includes capability to load virtual databases (VDB), by specifying one or more folders that
contain the database of files (or "cases"). This kind of grid data is stored in a database file structure
within a folder that ends with a .VDBfilename extension. To begin loading a VDB case, choose "Load
VDB Data" from the Project menu. Select the case folder inside the top-level VDB folder in the Select
VDB Case Folder dialog that appears. If there is only one case in the VDB, you may also choose the top-
level VDB folder. The Load VDB Data dialog has two pages (Files and Options) with the options
described following.

Use the File page of the Load VDB Data dialog to specify the data you wish to load from the VDB case
folder you have selected. Tecplot RS automatically locates grid and XY data in the VDB folder. By
default, both grid data and complete XY data are loaded.

If the VDB folder contains streamline data, this can be loaded at the same time by toggling on the Load
VDB streamlines checkbox. You cannot load streamlines from the VDB folder and from a separate file
at the same time.

The Files page has the following additional options:
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¥ Load VDB Data hd

C:/RS_Data/examples/spe9.vdb\spe9
Make active

Files COptions

Load grid data

[ ] Load VDB streamlines
(®) XY data - None

() %¥ data - Quick

(") %Y data - Complete

Display name |spe9 |

Streamlines | |

survey wells | |

Cancel Help

¥ Make Active Toggle-on Make Active to make this grid the active grid once loaded. It is toggled on by
default for the first grid loaded, and off for subsequent grids.

¥ Load VDB Streamlines  Toggle-on to load streamlines from the VDB database. Do not use the
Streamlines field lower in the dialog in this case.

¥ XY Data Indicate which of the XY Data stored in the VDB database you wish to load.
! None - Do not load any XY data, only grid data.

I Quick - Reads XY data only for fields, wells, and regions and skips loading completions and
network connections.

I Complete - Loads all XY data.

¥ Display name Enter a name by which the data set will be known within in Tecplot RS. This defaults
to the name of the selected case, but may be changed.

¥ Streamlines  Optionally, click the browse button next to the Streamlines field to specify streamline
data in FrontSim .slnspec format. Should not be used if the Load VDB Streamlines option is toggled
on.

¥ Survey Wells  Optionally, click the browse button next to the Survey Wells field to specify survey

well data to load.

After you have specified the database you wish to load, you can either click OK | or switch to the
Options page of the Load VDB Data dialog to specify additional loading preferences. See Grid Data
Loading Options for details.
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Loading Sensor Data

Tecplot RS supports the visualization of grid solution data created by the SENSOR™ reservoir
Project menu,
then choose "Sensor/TETRAD" from the file type menu in the Open File dialog. The filename extension

for a SENSOR grid file is .71. Choose a file and click | Open | to display the options that enable Sensor

simulator. To load Sensor grid data into Tecplot RS, choose "Load Grid Data" from the

data loading.

The Load Grid Data dialog for Sensor data has two pages (Files and Options), like the dialogs for
loading other types of grid data. Loading Sensor data requires only the first page of the dialog, but the

second page provides additional settings.

On the Files page of the Load Grid Data dialog for Sensor data, you can specify an associated XY data
file to be loaded at the same time as the grid data. This file has a filename extension of

automatically selected by Tecplot RS if it exists with the same basename as the grid

The Files page has the following additional options:

¥ Load Grid Data

C:/RS_Data/examples/Sensors/sped/spe9.71
Make active

Files Options

XY file |C:,."RS_DaEfexamplesfSensurs,.’speg,.’speg.61

Display name |spe9

Streamlines |

Survey wells |

Cancal

Help

71 file.

.61 and is

¥ Make Active Toggle-on Make Active to make this grid the active grid once loaded. It is toggled on by

default for the first grid loaded, and off for subsequent grids.

¥ Display name Enter a name by which the data set will be known within in Tecplot RS. This defaults

to the name of the selected case, but may be changed.

¥ Streamlines  Optionally, click the browse button next to the Streamlines field to specify streamline

data in FrontSim .sInspec format.

¥ Survey Wells Optionally, click the browse button next to the Survey Wells field to specify survey
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well data to load.

After choosing the Sensor data to load, click OK | to load the data, or switch to the Options page in the
Load Grid Data dialog to customize loading settings. See  Grid Data Loading Options for details.

Loading CMG Data

Tecplot RS can load files created by the CMG (Computer Modeling Group) reservoir simulator, which
have the extension .irf, .mrf, .sr3

| CMG-format files are supported only on Windows.

To load CMG grid data into Tecplot RS, choose "Load Grid Data" from the Project menu. Choose CMG
from the file type menu in the Open dialog, then choose an Aarf, .mrf, .sr3 file and click | Open ). The
Load Grid Data appears, letting you choose what data should be loaded and what units should be used.

The Load Grid Data dialog for CMG data has two pages (Files and Options) similar to the dialog for
loading other types of grid data.

On the Files page of the Load Grid Data dialog for CMG data, you can specify the units for the data
being loaded and choose to load XY data. Some CMG files do not include rate and ratio variables; if you
would like Tecplot RS to calculate these for you while opening the file, toggle on Include derived
variables.

| Include derived variables is not available for CMG .sr3 files.

You can choose the default CMG units from Tecplot RSOs Options menu using the CMG
System Units menu item. This choice is saved in the project file and your most recent
choice will be remembered for future use. All files in a project must use the same
units.

The Files page has the following additional options:
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¥ Load Grid Data ot

[ [customerstore/customerdata/staging / Tecplot_RS_Data/
IRT Compare_case/CMG_IMEX/Sector WF2_Builderl0_v2.irf

Make active

Files Options

Units
{3 standardst () Lab { J CHEARS/Edipse () GEM Field
i®) Field () Modifiedst () GEMSI ) STARS Lab

] Load X¥ data
[] tnclude derived variables

Display name |SEI:bJr_'|."I.|'F2_Eiui|der1D_'u'2 |

Streamlines | |

survey wells | |

Cancel Help

¥ Make Active Toggle-on Make Active to make this grid the active grid once loaded. It is toggled on by
default for the first grid loaded, and off for subsequent grids.

¥ Display name Enter a name by which the data set will be known within in Tecplot RS. This defaults
to the name of the selected case, but may be changed.

¥ Streamlines  Optionally, click the browse button next to the Streamlines field to specify streamline
data in FrontSim .sInspec format.

¥ Survey Wells Optionally, click the browse button next to the Survey Wells field to specify survey
well data to load.

After choosing the CMG data to load, click OK | to load the data, or switch to the Options page in the
Load Grid Data dialog to customize loading settings. See  Grid Data Loading Options for details.

Loading UTCHEM Data

Tecplot RS can load files created by the UTCHEM (University of Texas Chemical Flood Simulator). You
must choose the file named INPUT.

To load UTCHEM grid data into Tecplot RS, choose "Load Grid Data" from the Project menu. Choose
UTCHEM from the file type menu in the Open dialog, then choose an INPUT file and click Open ). The
Load Grid Data appears, letting you choose what data should be loaded and what units should be used.

The Load Grid Data dialog for UTCHEM data has two pages (Files and Options) similar to the dialog for
loading other types of grid data.

On the Files page of the Load Grid Data dialog for UTCHEM data, you can edit the solution name, which
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is initially set to the run name found but may be changed, and choose to load XY data contained in the
dataset.

The Files page has the following additional options:

¥ Load Grid Data X

C:/RS_Data/examples/UTCHEM [ ex07 /INPUT
Make active

Files Options

Solution name

Load XY data

Display name | |

Streamlines | |

Survey wells | |

Concel | | b

¥ Make Active Toggle-on Make Active to make this grid the active grid once loaded. It is toggled on by
default for the first grid loaded, and off for subsequent grids.

¥ Display name Enter a name by which the data set will be known within in Tecplot RS. This defaults
to the name of the selected case, but may be changed.

¥ Streamlines  Optionally, click the |Browse | button next to the Streamlines field to specify streamline
data in FrontSim .sInspec format.

¥ Survey Wells Optionally, click the |Browse | button next to the Survey Wells field to specify survey
UTCHEM data to load.

After choosing the UTCHEM data to load, click | OK]to load the data, or switch to the Options page in the
Load Grid Data dialog to customize loading settings. See  Grid Data Loading Options for details.

Loading GRDECL Data

Tecplot RS can load GRDECL data to display grid geometry and static properties. Since data are often
distributed in multiple files, and these files may be in separate folders, the dialog gives you the ability

to pick and choose the files to be loaded. This is often useful when investigating alternatives prior to
running a full simulation.

Tecplot RS does not currently support GRDECL files containing dual porosity models.
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Additionally, if the GRDECL file contains local grid refinements (LGRs), the inactive
cell display is not available. We intend to refine Tecplot RSOs support for GRDECL files
in future releases.

To begin loading GRDECL data, choose "Load Grid Data" in the  Project menu or the Grid option in the
menu bar. In the dialog file type drop-down list, choose "GRDECL grid ( *.data ; *.grdecl )"

You start by choosing a single file with either a .grdecl or .data filename extension.

¥ If a .data file is chosen, it is scanned for INCLUDE directives and the dialog will display all the
included files that have a .grdecl extension. Since the INCLUDE directive may point to a file with a
full path, the additional files may reside in other folders.

¥ If a .grdecl file is chosen to start, the program will find all the other .grdecl! files in the same folder.
The file list is just a starting point. You may remove files from the list by highlighting and deleting them

in the Load GRDECL Data dialog. You can also click the [ Add Files | button and browse to and select
additional files, including files from other folders.

¥Y Load GRDECL Data X

C:/RS_Data/examples/grdecl/SPE2/SPE3_grid.grdecl
Make active

Files Options

Add files... | Using a .DATA file with the file list will improve performance. Without it, .rs files are reprocessed each time.

C:/R5_Data/examples/grded/SPE3/SPE3_grid.grded

Display name |5F‘E3_|:|rid |

Streamlines | |

Survey wells | |

Corcel | [ i

GRDECL is an ASCII format, which means it is easy to view and change them, but it is less efficient to
load and display the data. For this reason, Tecplot RS scans the files and creates additional binary files.
The generated .tecinit and .rsinit files hold the solution data, and an  .rsgrid file contains the grid
geometry.

Tecplot RS attempts to create these files only the first time the GRDECL data is loaded or if it changes.
However, it can be difficult to tell what has changed when picking and choosing individual GRDECL
files. For this reason, we recommend using a  .data file with INCLUDE directives when practical. This
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makes it possible for Tecplot RS to detect files that have been added, removed, or updated, and avoids
unnecessary re-processing when the data is loaded into Tecplot RS.

The options for smoothing the grid geometry can be controlled via the Options tab on the dialog. See
Grid Data Loading Options for details.

Loading RESQML Data

Tecplot RS can load I1JK grid geometries in the RESQML format ( *.epc files and the associated .h5 files).
At this time, only the grid geometries are loaded from the RESQML files. However, the associated grid
solution data, including well geometries, can be read from Eclipse formatted .init and .unrst files.

When loading the RESQML data, you may choose either an  .afi or .epc file. If the .afi file is chosen, it
will be searched for an INCLUDE directive that specifies the .epc file containing the grid geometries.
This will look something like this.

INCLUDE "MyFile.epc" {type="epc" epc_type="geom_and_props"}

If found, the MyFile.epc will be placed in the field for the grid geometry. If the .afi file is not selected,
or if it does not contain the required INCLUDE directive, you can instead simply choose the .epc file
containing the grid geometry directly.

At this time, the grid solution data must come from Eclipse-formatted anit and/or .unrst files. If these
files are found in the folder that contained the .afi or .epc file defining the grid geometry, then they
will be placed in the dialog. If not found, or if you need to select different solution files, you may use

the ([E_ | button to select files manually.
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¥ Load RESOML Data

C:/RS_Data/examples/RESQML/ Training/TRAINING_1_1_ 1 init_resq.epc
Make active

Files COptions

Grid geometry |C:;"F'.S_DaEfexamplesfF‘.ESQMLfTraining;'TF‘.AINING 1_1_1 init_resqg.epc

Init data |C:fRS_DaEfexampleszESQMLfT rainingTRAINIMG _1_1_1.INIT

Restart data |C:fRS_DaEIexampleszESQMLIT raiming/TRAIMING_1_1_1,UMRST |

XY data |

Display name |TF'.AINING 1 1 1 init_resqg

Streamlines | |
survey wells | |
Cancel Help
Future releases of RS will provide the option to load solution data from .epc files.

Loading APC Data

Tecplot RS reads APC data from 9 file types:

¥ DSRV1 Cartesian Grid/static array file ( *.cnl)
¥ DSRV1 Corner Point Grid file ( *.cpg)

¥ DSRV1 Time and Well information ( *.cn2)

¥ DSRV1 Time Dependent Data ( *.cn3)

¥ DSRV2 Cartesian Grid/static array file (  *.gcl)
¥ DSRV2 Corner Point Grid file ( *.cgcp)

¥ DSRV2 Time and Well Information (  *.gc2)

¥ DSRV2 Time Dependent Data ( *.gc3)

¥ DSRV2 Grid node displacements ( *.gc4)

Tecplot RS APC loader currently does not support the following types of grids: * Radial
coordinates * Dual Porosity model

Grid Refinements (That is, grid files may not contain more than one grid)

To load APC data, first select a DSRV1 ( *.cnl) file, or a DSRV2 (*.gcl) file.
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If a root.cnl file is selected, Tecplot RS will look for the following companion files in the same
directory:

¥ DSRV1 Corner Point Grid file: If root.cpg file is found, a corner point grid will be loaded from this
file. If root.cpg file is not found, then a Cartesian grid will be loaded from root.cnl .

¥ DSRV1 Time and Well Information: ~ root.cn2 must exist in the same folder.

¥ DSRV1 Time Dependent Data: root.cn3 must exist in the same folder.

If a root.gcl file is selected, Tecplot RS will look for the following companion files in the same
directory:

¥ DSRV2 Corner Point Grid file: If root.cgcp file is found, a corner point grid will be loaded from this
file. If root.cgcp file is not found, then a Cartesian grid will be loaded from root.gcl .

¥ DSRV2 Time and Well Information:  root.gc2 must exist in the same folder

¥ DSRV2 Time Dependent Data: root.gc3 must exist in the same folder

¥ DSRV2 Node displacement data: If root.gc4 exists, then node displacement data is loaded from this
file.

| It is not required that  root.gc4 exists.

GC4 Note:
When loading GC4 data, three static variables are created:

¥ "GC4 X Displacement”, "GC4 Y Displacement", "GC4 Z Displacement"
¥ Although the number of nodes in the GC4 file is (NX+1)(NY+1)(NZ+1), the (N+1)th planes are not

read, so each displacement variable has NX*NY*NZ values (i.e., the number of blocks in the grid).

After selecting a *.cnl or *.gcl file, Tecplot RS shows the following dialog which displays all companion
files found. This information is display only, since companion files must exist in the same folder as the
root file and must have the extensions listed above.

The Files page has the following additional options:
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¥ Load APC Data ¥

C:/RS_Data/examples/APC/GridDataftecplot4_cpg.cnl
Make active

Files COptions

DSRV1:  C:/R5_Datafexamples/APC/GridDataftecplot4_cpg.onl
Grid: C:/R5_Datafexamples/APC/GridDataftecplot4_cpa.cpg
Wells: C:/R5_Datafexamples/APC/GridDataftecplot4_cpg.cn2
Solution: C:/R5_Datafexamples/aPC/GridDataftecplot4_cpg.cn3

Display name |ten:plnt4_q:ng |

Streamlines | |

survey wells | |

Cancel Help

¥ Make Active Toggle-on Make Active to make this grid the active grid once loaded. It is toggled on by
default for the first grid loaded, and off for subsequent grids.

¥ Display name Enter a name by which the data set will be known within in Tecplot RS. This defaults
to the name of the selected case, but may be changed.

¥ Streamlines  Optionally, click the browse button next to the Streamlines field to specify streamline
data in FrontSim .sInspec format.

¥ Survey Wells Optionally, click the browse button next to the Survey Wells field to specify survey
UTCHEM data to load.

After you have specified the file(s) you wish to load, you can either click OK J or switch to the Options
page of the Load Grid Data dialog to specify any additional loading preferences. See Grid Data Loading
Options for details.

Grid Data Loading Options

The Options page of the Load Grid Data dialog is substantially the same for all formats except VIP.
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C:/RS_Data/examples/spe9.vdb\spe9
Make active

Files Options

(@) Use existing RSGRID file settings Optimization
() Update RSGRID file with these settings (® Keep original grid
() Create a new RSGRID file () Create corner point grid - Shift =

O Create corner paint grid - Awg *
Mode sharing:

¥ Tolerance: |D.DED |

Z Tolerance: |D.D 50 |

*Best performance / Least RAM

Cancel Help

¥ Load VDB Data hd

You can change the following options in this page of the dialog:

¥ Make Active Toggle-on to make this grid the active grid once loaded. It is toggled on by default for
the first grid loaded in a session, and off for subsequent grids.

RSGrid file settings

When a data file is loaded into Tecplot RS for the first time, Tecplot RS builds an RSGrid file derived
from the data file. This RSGrid file contains the grid geometry in an internal, proprietary format that
compresses the data and allows data loading in a more memory efficient manner. With the radio
buttons on this page, you can choose to:

¥ Use the previous settings in the file (will apply if this file has been created by previous loading of
the data file).

¥ Overwrite the RSGrid file with the settings chosen when loaded this time (settings in the Load Grid
Data dialog will overwrite old settings).

¥ Force creation of a new RSGrid file (even if settings have not changed).

If you delete the RSGrid file corresponding to a data file, Tecplot RS will recreate it the next time that
data file is loaded.

Optimization

For grids that are not corner point grids, RS can smooth the grid and remove unnecessary nodes. (Grids
that are already corner point grids are not smoothed further.) To exercise this feature, choose from
three options:
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¥ With "Keep original grid" chosen, Tecplot RS only attempts to share duplicate nodes. The node-
sharing tolerances define how close values must be for Tecplot RS to consider them a match.

The "Keep original grid" option is intended to preserve the grid provided in the

original file. However, since grids often include distortion, Tecplot RS uses tolerances
to force node-sharing at logically identical cell nodes. If these nodes fall within

specified tolerances, Tecplot RS eliminates the redundant nodes to reduce memory
and speed up rendering. This operation that eliminates nodes is a form of smoothing.

Larger tolerances allow greater smoothing. Thus, choosing "Keep original grid" can

provide a smooth version of the original grid. It becomes more apparent as you

increase the tolerances.

¥ With "Create corner point grid - Shift" chosen, Tecplot RS joins the face of one cell to the adjacent
face in the next higher-numbered plane.

¥ With "Create corner point grid - Average" chosen, Tecplot RS joins faces, but calculates new Z-
values for the corners by averaging the nodes on the joined faces. If you set your simulator to
output a smooth corner point grid, these options will have little or no effect on the appearance.

If NNCs (Non-Neighbor Connections) exist in the grid, Tecplot RS will not smooth the grid across the
NNC plane. In this way, Tecplot RS will preserve faults with specified NNCs.

Smoothing a corner-point grid does NOT change the variable values (pressure,
saturations, and so forth). Smoothing affects only the shape of the grid.

In the absence of NNC definitions, smoothing a corner point grid with faults may result in highly
distorted cells. In these cases, use the "Keep original grid" selection.

Tolerances

Although Tecplot RS does not perform smoothing when "Keep original grid" is chosen in the
Optimization region of the Options page, to improve performance, it will still attempt to share
duplicate nodes. The Tolerances define how close values must be for Tecplot RS to consider them a
match. The tolerances only activate when "Keep original grid" is chosen.

Horizontal(XY) and vertical(Z) tolerances are measured separately. In general, a minimum tolerance of
around 2% of the average cell size is recommended - this will preserve the original geometry but will
help reduce memory requirements and improve display performance. Increasing the tolerance to 10%
of the average grid size will further increase performance without significantly changing the geometry.

Applying the smoothing or node-sharing calculations can be time consuming, especially for large grids.
For this reason, the results of these optimizations are saved in a new grid file with an extension of
RSGRID. Once the RSGRID file has been calculated, the program reads from it instead of from the
original grid file, which can greatly reduce file load time.

Tecplot RS applies all chosen optimizations when loading a file. You cannot use these settings to change
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files once they are loaded.

Managing Grid Data

Tecplot RS will let you load up to 50 different grid files at once, subject to available memory, and you
can quickly switch between them or plot them side-by-side for comparison purposes.

To load multiple files, use the same method as to load one file choose Load Grid Data from the Project
menu and choose the file containing the data you want to display. Each subsequent time you load data,
Tecplot RS will ask you how you would like to handle the additional data with the Manage Data dialog.

Manage Data

To manage your data sets, use the Manage Data dialog. Click the Manage Data button in the toolbar or
choose "Manage Data" from the Project menu to launch this dialog. Switch to the Grid tab of the dialog
specify the active grid data.

¥Y Manage Data >

Current Project File;
“Rone =

XY Grid Templates Macros Unload

Active Data Set:

Display As | Update

Available Grid Data Sets:

b

The Grid tab of the Manage Data dialog has the following options:
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¥Y Manage Data >

Current Project File;
“Rone =

XY Grid Templates Macros Unload

Active Data Set:

FILE MAME : tecplot4_cpg.gcl ~
SOLUTION : tecplot4_cpg.gc2
SOLUTION : tecplot4_cpg.gc3
TIME STEPS & 37
WELLS : 2
GLOBAL:
I,],K planes : 32, 51, 24
Total cells : 39163
Active cells ; 39168

CTDEARM SETS « 1

Display As |tecplot4_cpg | Update

Available Grid Data Sets:

b

¥ Display As Use the Display As text field to designate a display name for the Active data set. Tecplot
RS will use the display name if you have incorporated the file name as part of your Paper Layout .
Tecplot RS uses the file name if the Display As field remains empty. You must click Update to save
your changes to the Display As field.

¥ Available Data Sets  When you load multiple grids, you must also designate which one is the active
data set. You can have only one grid active at a time. The active data set will display when you
choose a grid plot type.

The Manage Data dialog allows you to control whether the active data set changes when Tecplot RS
opens a new file, but you can easily change the active grid after loading the files as well. When you
load multiple grids, they will display in the Available Data Sets box. Tecplot RS will highlight the active
grid, and a summary showing information about the active grid (number of planes, LGRs, and wells)
will display in the Active Data Set box.

To change to a different active data set, highlight that file name in the Available Data Set box. When
you click |OK]and choose the desired plot type, the plot display and dialog options will reflect the data
from the newly active grid.
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Unloading Grid Data

Since grid files can often consume large amounts of system RAM, when you no longer need a grid, it is
a good idea to unload it. This releases the system memory that you can use to load another file.

Use the Unload tab of the Manage Data dialog to unload data sets. You do not need to unload files prior
to exiting Tecplot RS; the data sets unload automatically when you exit.

Reloading the Active Grid (Eclipse format only)

If the active grid has changed, it can be reloaded by click the @ (Reload Grid) toolbar button.
Reloading the grid will preserve the current environment while reloading the grid and loading any
additional timesteps. After clicking the reload grid button, a popup message will display over the
tooltip indicating the number of new timesteps read (if any).

! Reload Grid is currently only supported for Eclipse format grid files

Changing Grid Solution Data

You may load new grid solution data into your project by choosing Project ! Change Grid Solution
Data . This function is convenient in two situations:

¥ Changing grid data when the data is stored in a separate file from the grid geometry. Due to this
requirement, this feature applies only to some file types. Eclipse (SLB) allows both init and restart
data to be changed; VIP allows the restart data to be changed. CMG, Sensor/TETRAD, and VDB data
sets do not have this option.

¥ Appending streamlines or survey wells to the active grid data set if you didnOt load these when you
originally loaded the grid, or want to replace streamlines or add more survey wells. This is
available for all file formats.

The Change Grid Solution Data dialog is essentially the same as the Load Grid Data dialog you see
when initially loading grid data into Tecplot RS, albeit with some features hidden. The following is the
Eclipse (SLB) version of the dialog.
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¥Y Change Grid Solution Data et

C:/RS_Data/examples/comparisons/spe9a.grid

Files

Init file |C:;"F‘.S_DaEfexamplesfmmparisnnsfspega.init |

Restart file |C:IRS_DaEfexamplesfmmparisunsfspega.unrst |

Display name |spega |

Streamlines | |

survey wells | |

Cancel Help

The Options tab is not displayed, since you arenOt changing the grid geometry, and the Make Active
checkbox is also hidden because you are, by definition, changing the active grid data set rather than
loading a new one. Also, the options for loading XY data are not included. XY data is not associated
with the grid data, so you can always load them separately. See Loading XY Data .

The solution filenames are pre-filled with the paths to the current grid data solution file(s). Click the
E | browse buttons to choose different files for one or either (or enter the new path directly). Clearing
the fields does not unload the data file; see  Unloading Grid Data for instructions on doing this.

Choosing a new streamline file replaces any streamline data already loaded, since only one streamline
file may be associated with a grid. However, multiple survey well files may be attached to a single grid
by loading them one at a time. Since survey well files are plain text files, you may also concatenate
them into a single file and load them all at once.

You may also edit the display name for the current grid data set in this dialog.

Swapping Data Files

You can exchange any loaded data file for another by using the Swap Files dialog, accessible from
Project ! Swap Files . Unlike Changing Grid Solution Data , Swap Files temporarily substitutes one file
for another, such that all references to the original file refer instead to the new file. This is particularly

useful for plots in the Bookmark Gallery and for XY Freestyle Plots plots, which are tied to a specific
data set. It is also useful for choosing different files for some kinds of comparison plots without losing

track of the original data sets used for the comparison
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¥ swap Files ? >
Current file Swap file
GRID tecplot4_cpg  C:/RS_Data/examples/APC GridData/tecplot4_cpg.af »~ |- no swap -
GRID chelan  CiRS Data/examples/chelan grid
*GRID spe%a C:/R5_Datafexamples/comparisons/spea. grid - N0 sWap -
=¥ chelan Ci/RS_Datafexamples /chelan.unsmry - No sWap -
< 2| ow
Smart Options
B file...
Search for files with the same name in a different folder e
I Folder... | | | Search Mames Browse VOB case. ..
Search for files using pattern replacements: MyFile_Feb12 = MyFile_Mar25
Find pattern | | Replace pattern | Search Patterns Remove swap file
K Cancel Help

The Swap Files dialog shows a list of the files currently active in your project and, to the right of this, a
list of corresponding replacement files. Initially, the swap files are listed as "no swap," indicating that

the original file is active. A single scroll bar controls both lists in sync, and highlighting a file in one list
also highlights it in the other.

Files you swap in should be basically similar to the original files. That is, in general, they should have

the same entity and variable names, grid IJK limits, and spatial dimensions. The swapped-in file will
replace the original file in the current session, including in the Bookmark Gallery and XY Freestyle
Plots plots, which refer to specific data sets by name. Differences in variable names can be handled by
Aliases. Differences in entity names are not resolved, however, and may result in an empty plot. Also,

3D grid views are calibrated to a specific area, and if a replacement grid is on a different coordinate
system, the data may no longer be in that same area and the plot may again appear empty.

To swap in a different file for a designated file, use one of the following techniques. You may swap as
many or as few files as you like; you do not need to swap all files.

¥ Browse to individual files - Highlight the data set that you want to replace and click Browse swap
file | A file browser for the appropriate data type (grid or XY) appears, in the directory of the
selected file, with the filename extension filter set the same as the original file. Either may be

changed if you wish to load a file from a different directory or of a different type. The selected file
appears in the Swap file list after loading.

If loading a VDB case, click | Browse VDB case | instead. Choose the case folder inside the top-level
VDB folder.

¥ Files in a different folder - To handle varying simulator runs where the new results are in a
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different folder from the current ones, use the FolderE | button to browse to the new file  location,
then click [Search Names|. Files in the selected folder will be swapped in for currently-loaded files if
their names match exactly.

¥ Files with altered names - When a new simulator run uses slightly different filenames than the
current names, but the new files are in the same folder as the current ones, you can use the Find
Pattern and Replace Pattern fields, and the Search Patterns | button, to perform a search-and-
replace operation on the filenames. Each filename in the Current file list is examined and, if it
contains the Find Pattern, that text is replaced with the Replace Pattern. If a file of that name exists
in the same folder as the current file, that file is swapped in.

Note that no wildcards (or ?) are permitted. Since all matches of the Find Pattern are replaced, be sure
to enter enough characters to prevent ambiguity; for example, if you want to change XYZ_Marchl_2012
to XYZ_March2_2012, searching for 1 and replacing it with 2 will change the year to 2022 as well as the
date to 2, causing no files to match; instead, search for 1 and replace with 2. Since only files that
actually exist will be swapped in, an ambiguous replacement will generally cause the desired files not
to be found. In general, make the find and replace strings as specific as possible.

To undo the highlighted swap-in substitution, click Remove swap file |. The entry in the Swap File list
changes back to "no swap". You can also simply swap the original file back in by browsing to it.

When swapping in new files, Tecplot RS automatically sets the options for you; you do not have the
ability to set the options (such as grid smoothing) you set when you originally loaded the file. In
general, the same options are used to load the swapped-in file as were used when loading the original
file, with the following exceptions:

¥ If a grid file being swapped in already has a corresponding .rsgrid  solution file, it will be used;
otherwise, a new one is created using the same smoothing options as the file being replaced.

¥ If solution data are in files separate from the grid, only the defaults will be loaded (that is, those
that match the grid name the same ones that are selected automatically in the standard grid
loading dialog).

¥ Auxiliary files such as streamlines, faults, or survey wells are loaded if they have the same base
name as the swap file and the file being replaced also loaded these data.

If the automatic behaviors are not what you want, after doing the swap you can change the loader
settings using the standard loader dialogs.

The selected files are not actually swapped in until you click OK . This may take some time depending
on the size of the swapped-in files.

Saving the project after a swap records the swapped-in files. If you want to retain the
original project, either choose not to save changes, or save the project under a
different name.
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Additional Notes on Grid Optimization

The active grid is always loaded into the computer memory. However, you can choose options that will
both smooth the grids and require less RAM. This optimization will also result in greatly improved
performance when displaying the grid or changing the view rotation.

The grid cells are shaped like bricks. For corner point grids, eight individual points or nodes (with X-Y-
Z coordinates) are required for each brick:

/-—"’ﬂ,/’2

If two cells are adjacent and the nodes match, Tecplot RS will always "share" the nodes so that fewer
points are needed. In this example, two bricks require 12 nodes instead of 16:

12

1
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If the nodes do not coincide, Tecplot RS requires all 16 points:

15
16
14
7 13
8
6
5
9
4
1

Tecplot RS gives you the ability to smooth out the surface and force node sharing. This will greatly
reduce the number of points required to store and display the model.

Keep Original Grid Smoothed Corner Grid Point
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Since the smooth grid has fewer exposed cell faces, Tecplot RS requires much less computational effort
to render the displayed image.

Load on Demand

Tecplot RS uses a sophisticated load-on-demand algorithm that minimizes memory usage by loading
only the grid variables needed to create the current grid plot. It also only loads the data for the
required time steps (typically just one time step). Tecplot RS maintains a buffer to read extra variables
based on a loader time limit and available memory. When the active plot no longer requires a variable,
Tecplot RS stores that variable temporarily in the virtual memory. This helps minimize repeat data
transfers when you access files across a network.

Index File (.rsrst)

When you use a file-based loader to load grid data, Tecplot RS reads recurrent variables on demand.
When you choose a new time step for display, Tecplot RS will retrieve the data from the file.

To retrieve the data efficiently, Tecplot RS uses a "map" to the start of each time step in the file, which it
creates when reading the entire file the first time you open the file.

The data ranges of each variable also serve as important pieces of information. To automatically set up
the legend for contour values, it is necessary to know the minimum and maximum values for each
variable over all time steps.

The very first time you use a restart file (which contains the time-dependent data), Tecplot RS reads the
entire file to find all the time steps and compute all the ranges. It then saves these data in a small file
called an Index File. The file has the same root name as the grid file, but with an extension of .rsrst

If Tecplot RS detects that this file does not exist, or if the Restart file has a newer date than the index
file, Tecplot RS will create an index file automatically. The initial load will take longer because Tecplot
RS scans the entire file.

Once an up-to-date index file exists, you can load a grid with load-on-demand much faster.

You can also create both the index and the  .rsgrid files with the RSPreprocess.exeutility (included in

your installation). You can launch this utility automatically at the end of a simulator run. See
RSPreprocess for more information.

Basic Grid Plots

You can choose the type of grid display (2D or 3D) in the Plot Type menu, or by using the small menu

at the bottom of the sidebar.
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XY Variables

XY Entities

¥ Subsets

XY Custom

XY Custom Entities
¥ Freestyle
History Match
RFT

ComEIEﬁnn Profiles

3D Grid
Flow Tables
Paper Layout

2D Grid b

2D Grid Plots display one plane (layer) of grid cells at a time. You can choose which plane to plot by
specifying both the view (I, J, or K) and the plane index. Radial grids can also display the views at
constant R or Theta values.

3D Grid Plots show the entire reservoir grid in an orthogonal or perspective view. The initial
orientation of the view is preset, but you can easily rotate, zoom, or translate the view.

2D Grid Plots

To view a 2D plot of a loaded grid file, choose 2D Grid from the Plot Type menu. The plot will change
and the 2D Grid Plot Controls sidebar will appear.

B ARSI
(30 Grid Ea

L5

Mesh [] nactive
Contour [] wels
Shade Bubbles

[] Light Stamp Plots
[] Translucency [] cell Labels

You can un-dock the Plot Controls sidebar by dragging its title bar to a new position. To put the Plot
Controls back on the side of the workspace, double-click on its title bar (the region that displays the
plot type). Or you can drag its title bar to either side of the workspace and let go, and it will snap into

place.

The sidebar for 2D Grid plots has the options described following.
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20 Grid F X

Mesh [ ] Inactive =1

Contour [ ] wels [o]

Shade Bubbles
Light =[] cell Labels [=]
Translucency MMCs

] 20 plane in 30 view

~— Probe cell or well through —, — Statistics plots ———
[ Time /history [ ] Histogram =]
i Depth [ ] Cross plot =1
Properties
4 [Jows [=]
Delta [
A
PRESSURE -
x| [
SOIL
CDEFTH =
Times
I 1 Jan 1580
4ddirp dE =
Planes
View Plane |K - XY Axes w |
~| otee v
2
3 LGR
4 | 'n
5 T
5 W
4 i 4 »
Data Set
[ ] compare [ ] Celta
2D Grid ~| @

¥ Mesh Layer This toggle turns on or off the grid mesh.

¥ Contour Layer The Contour toggle controls display of the flooded contours, either as a solid color in
each cell or bands of constant color.

¥ Connect When displaying wells, the Connect toggle turns on and off the lines connecting the well
nodes.

¥ Shade Layer You can control the Shade only when Contour is toggled-off. Use this toggle to turn on
or off the surface shading, making the interior of the grid mesh visible or hidden.
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¥ Inactive Cells Toggle-on "Inactive" to display the inactive cells along with the active cells in your
grid. If you have not loaded the inactive cells associated with the active grid, Tecplot RS will prompt
you load them. See Loading Inactive Cells for details. See Inactive Cells for information on how to
display solution data on inactive cells.

¥ NNCs (2D Grid plots) Toggle-on this option to make Non-Neighbor Connections (NNCs) visible. Use
the Details button to display the NNC dialog.

¥ Wells Toggle-on "Wells" to display any wells in the current plot. The shape of the symbol indicates
the type of well (producer, injector, and so forth). The Details button adjacent to Wells brings up the
Wells dialog.

¥ Bubble Plots Toggle-on "Bubbles” to show well data represented as bubbles on the well heads.
¥ Cell Labels Toggle-on "Cell Labels" to include cell or well labels in your plot.

¥ Time/History Toggling-on "Time/History" creates a new frame that you can use to display an XY line
plot. You can choose to plot value versus time for a single cell in the grid or for a selected well. The
current variables chosen in the XY Variables plot type determines the variables shown in the
Time/History plots.

¥ Depth If you include RFT data in your current XY data set, you can plot them in a manner similar to
the Time/History plots by toggling-on "Depth”. You can choose which variables to display by using
the RFT Plots plot type.

¥ Statstics Displays or hides a statistical plot, either a histogram or cross plot (only one of these plots
may be visible). Choose Histogram or Cross Plot from the sidebar to choose which plot will be
displayed and to set its options; for more details, see  Statistical Plots .

¥ 2D Plane in 3D View Toggling-on "2D Plane in 3D" will convert the final frame of multi-frame plots
to a 3D view. If you are in single-frame mode, it will switch the active frame to a 3D view. The 3D
view works well for determining the location of the chosen plane(s) relative to the complete grid.

To plot well data instead of cell data in your Time/History plot, select the well
crosshair on the sidebar or hold down the Ctrl key and choose a well head or a cell
containing a well.

¥ Variables The Variables box lists each variable that you can use for a contour plot. Time-dependent
(dynamic) variables display first, followed by time-independent (static) variables. When you have a
variable highlighted, each cell in the grid plot will display filled with a color representing the value
of that variable at the chosen time.

I Variable Display Controls Use the OWG option to create a ternary (red-green-blue) color map to
color cells based on their combined saturations.

I Time Delta Choosing "Delta" causes the contour display to reflect the variable value at a selected
time, relative to the reference time step.

I 2D Grid Axis Orientation = I'x Two toggles buttons control whether to reverse the X and Y
axes. These settings connect to the View plane settings, so you can set reverse toggles for the |
plane independently of the K plane.
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I Grid Options Click this button to bring up a dialog in which you can control many

customizations of your grid plot, including loading inactive cells, translating and/or rotating
your grid, and more.

I Expanded List button ~ Whenever you see the Plus button, = next to a list in the sidebar or a

dialog, you can click this button to open an expanded version of the list contents. To find an
item in the list more easily, you can type letters in the Filter field at the top of the list. Only
items that include those letters in that order will appear in the expanded list. For example, to
display only items with the word "well" in their name, type "well" into the Filter field.

¥ Paging: Animation and Scrolling Controls ~ The Times region of the sidebar allows you to choose a
time step or animate the progression of a time-dependent variable. Use the slider to control time
step.

¥ Planes In the Planes region of the sidebar, use the Plane menu to choose logical planes (I, J, or K) to
view and the physical plane (YZ, XZ, or XY) or logical plane (JK, IK or 1J) onto which it is projected.
For example, choosing J(XZ) will plot only the data at the J-index highlighted in the box, with X as
the horizontal axis and depth (Z) on the vertical axis.

When you are working with a radial grid, the list will include R and Theta views. When you make a
change, the list of indexes in the box will reflect the new limits for that view (for example, you may
have ten J planes but only three K planes).

! Local Grid Refinement (LGR) The Local Grid Refinement (LGR) menu and box activate when

an LGR intersects the selected plane from the global grid. The menu will show a list of the
intersected LGR names. The box will show a list of planes which are part of the LGR selected in
the menu.

Where an LGR exists, use the menu to select the LGR and the box to choose its index. In this
manner you can switch from the coarse levels of the left-hand box to finer control.

Child LGRs appear indented relative to their parent LGR. You can OlockO the relationship
between the parent and child LGRs, so that they update each other. To do this, click the Lock
button next to the LGR. While the lock is OonO, choosing a parent grid plane will update the
plane in the child grid, and changing the plane in a child grid will update the parent grid plane.

By default, changing the plane in a child LGR grid will not update the parent grid
plane.

When multi-reservoir grids are loaded, there is an extra OplaceholderO grid with the
GLOBAL name, and its dimensions will be N x N x N, where N is the number of
reservoirs. In the 2D grid controls, choosing the I, J, or K plane for the GLOBAL grid
will actually choose the reservoir number. The LGR list will then be populated with
the true grids for that reservoir.

In the 2D Grid plot type, each reservoir is managed independently. This means, for
example, that you canOt see K plane #5 in two different reservoirs. If this functionality
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is needed, use Inside View -1JK Slices in the 3D Grid plot type instead.

3D Grid Plots

To view a 3D plot of a grid file, choose 3D Grid from the Plot Type menu. The display of your plot will
change to a 3D view and the Plot Controls sidebar will appear.

BRSNS
(30 Grid £ _:E:

L

Mezh [] tnactive
Contour [] wells
Shade Bubbles

[] Light Stamp Plots
] Translucency [] cell Labels

You can un-dock the Plot Controls sidebar by dragging its title bar to a new position. To put the Plot
Controls back on the side of the workspace, double-click on its title bar (the region that displays the

plot type). Or you can drag its title bar to either side of the workspace and let go, and it will snap into
place.

The sidebar for 3D Grid plots has the options described following:

Mesh [] nactive
Contour [ wels
Shade Bubbles
[] Light Stamp Plotz
[ ] Translucency [] cell Labels
— Probe cell or welll through — — Statistics plots !
v [ Time / higtory
|:| Histogram
[ ] Depth
] Cross plot
Well path

¥ Mesh Layer This toggle turns on or off a mesh of lines on your plot.
¥ Contour Layer The "Contour" toggle controls display of flooded contours.

¥ Connect When you have "Wells" toggled-on, this toggle turns on and off the lines connecting the
well nodes.

¥ Shade Layer You can control the Shade only when Contour is toggled-off. Use this toggle to turn on
or off the surface shading, making the interior of the grid mesh visible or hidden.

¥ Lighting Layer (3D Grid plots only)  Use this toggle to turn on and off light source shading. When on,
shadows make it easier to visualize the shape of the 3D model and mute the colors.

¥ Translucency Layer (3D Grid plots only)  With "Translucency" toggled-on, the grid surface becomes
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translucent, making it possible to see the interior of the model.

¥ Inactive Cells Toggle-on "Inactive” to display the inactive cells along with the active cells in your
grid. If you have not loaded the inactive cells associated with the active grid, Tecplot RS will prompt
you load them. See Loading Inactive Cells for details. See Inactive Cells for information on how to
display solution data on inactive cells.

¥ NNCs (2D Grid plots) Toggle-on this option to make Non-Neighbor Connections (NNCs) visible. Use
the Details button to display the NNC dialog.

¥ Wells Toggle-on "Wells" to display any wells in the current plot. The shape of the symbol indicates
the type of well (producer, injector, and so forth). The Details button adjacent to Wells brings up the
Wells dialog.

¥ Bubble Plots Toggle-on "Bubbles" to show well data represented as bubbles on the well heads.

¥ Cell Labels Toggle-on "Cell Labels" to include cell or well labels in your plot.

The Light, Shade, and Translucency toggles are automatically set whenever you
choose an option that would activate or deactivate a see-through grid. This includes
turning on NNCs, Streamlines, and the Ghost option for inside views.

¥ Time/History Toggling-on "Time/History" creates a new frame that you can use to display an XY line
plot. You can choose to plot value versus time for a single cell in the grid or for a selected well. The
current variables chosen in the XY Variables plot type determines the variables shown in the
Time/History plot. (To plot from a selected well, you must have the corresponding XY data loaded.)
If you plot from a cell, Tecplot RS will use the variable currently selected in the 2D or 3D Grid plot
to plot the variable versus time.

To plot well data instead of cell data in your Time/History plot, hold down the Ctrl key
and select a well head or a cell containing a well.

¥ Depth If you include RFT data in your current XY data set, you can plot them in a manner similar to
the Time/History plots by toggling-on "Depth”. You can choose which variables to display by using
the RFT Plots plot type.

¥ Well Path Creates an XY plot similar to the Time/history and Depth plots by toggling-on "Well Path".
Only available in 3D Plots. Select the cell contianing a well to follow the values along the well path.
Can be shown in distance along well path or vertical depth.

¥ Statstics Displays or hides a statistical plot, either a histogram or cross plot (only one of these plots
may be visible). Choose Histogram or Cross Plot from the sidebar to choose which plot will be
displayed and to set its options; for more details, see  Statistical Plots .

¥ Variables The Variables box lists each variable that you can use for a contour plot. Time-dependent
(dynamic) variables display first, followed by time-independent (static) variables. When you have a
variable highlighted, each cell in the grid plot will display filled with a color representing the value
of that variable at the chosen time.

I OWG (Oil/Water/Gas) Saturation Plots  Use the OWG option to create a ternary (red-green-blue)
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color map to color cells based on their combined saturations.

I Time Delta Choosing "Delta" causes the contour display to reflect the variable value at a selected
time, relative to the reference time step.

I KSum Choose "KSum" to display the sum of the variable values in a column (all cells with
matching | and J indexes) for all displayed layers.

I KAvg Choose "KAvg" to display the average of the variable values in a column (all cells with
matching | and J indexes) for all displayed layers.

I Grid Options Click this button to bring up a dialog in which you can control many
customizations of your grid plot, including loading inactive cells, translating and/or rotating
your grid, and more.

I Expanded List button Whenever you see the Plus button, = next to a list in the sidebar or a
dialog, you can click this button to open an expanded version of the list contents. To find an
item in the list more easily, you can type letters in the Filter field at the top of the list. Only
items that include those letters in that order will appear in the expanded list. For example, to
display only items with the word "well" in their name, type "well" into the Filter field.

¥ Paging: Animation and Scrolling Controls ~ The Times region of the sidebar allows you to choose a
time step or animate the progression of a time-dependent variable. Use the slider to control time
step.

¥ Inside Views The Inside Views region of the sidebar provides options for displaying the grid
solution.

You can store a 3D view (rotation, center, and perspective) and quickly return to it
later using the Save and Apply Custom 3D View options on the View menu. See
Custom 3D View for more details.

3D View Details

Use the 3D View Details dialog (accessed via the View menu) to control a variety of parameters
affecting the display of 3D Grid plots.
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£ 3D View Details X

Use perspective

Field of view (deg):

Maintain object size during
o
field of view changes

View width: | 13849.3

Viewer Position

4k

View distance: |E?511.2488284

|
X: |-37742 |
Y: |a5092 |
z: |-654.724 |

¥ Use Perspective - Sets Tecplot RSOs projection type. If selected, Tecplot RS draws the current frame
with perspective projection. If not selected, Tecplot RS draws the current frame with orthographic
projection. (Range is 0.1 to 179.9.)

With orthographic projection, the shape of the objects is independent of distance. This is sometimes
an "unrealistic" view, but it is often used for displaying physical objects when preserving the true
lengths is important (such as drafting).

¥ Field of View (deg) - Sets the amount of the plot (in terms of spherical arc) in front of the viewer

that may be seen. Zooming in or out of a 3D perspective plot changes this number and the viewerOs
position.

¥ Maintain Object Size During Field of View Changes - If selected, Field of View changes result in

the viewerOs position being moved so that approximately the same amount of the plane is visible
after the change.

If not selected, Field of View changes do not change the viewerOs position and result in the entire
plot appearing to grow or shrink.

¥ View Width - Sets the amount of the plot (in X-axis units) in front of the viewer that may be seen.
Zooming in or out of a 3D orthographic plot changes this number, but not the viewerOs position.

¥ Viewer Position - Change the viewerOs relation to the image by resetting the X, Y, or Z-location, or
by changing the view distance.

Common Controls

2D and 3D grid plots in Tecplot RS share many powerful features, especially those controlled by the
sidebar. You can use the following controls on both 2D Grid Plots and 3D Grid Plots :

¥ Time Options
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¥ Variable Display Controls
¥ Grid Options

¥ Plot Layers

Time Options

Use the Time Options dialog to specify a time step increment value and delta display options. To launch

the dialog, click the [E | button in the Times region of the sidebar, or click the E | button next to the
Time Delta option in the Properties region of the sidebar. This dialog is available for only 2D Grid Plots
and 3D Grid Plots

¥ Time Options >

50 timesteps in file

Timestep Increment
Delta Display
Reference Time | 1 Jan 1980 w
Formula Ve '

Vo = Value at current time
Vr = Value at reference time
[] show Magnitudes

Blanking options
When time delta is used blank using

(® Original variable values

() Delta variable values

You can set the Time step Increment value to any integer between 1 and 20. The number chosen
dictates the number of time steps that each step of an animation will advance, as well as the number of
time steps that the Next | and Previous <@ buttons advance the plot. To display the most detailed
time animation (the highest number of time steps), enter a time step increment value of "1". To view

the animation, use the Play |} and Rewind ‘ buttons in the Times region of the sidebar.

The Delta Display region defines the settings used to display delta values on the grid plot (by toggling-
on "Time delta" in the sidebar). The delta values represent a selected relationship between the solution
data at the current time step (set in the Times region of the sidebar) and the solution data at a
reference time step (set in the Time Options dialog).

The reference time step, or "Ref Time", is the time step to which Tecplot RS compares each time
increment in the delta value formula. Available values for the reference time step, "Ref Time", depend

on your default time variable of either Time or Date (set on the Load/Save page in the Plot Options
dialog). This is usually the first time step, but you can choose any time step as the reference time.
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Tecplot RS supports several methods of calculating the delta value. Choosing one of the methods from
the Formula menu will assign the delta calculation to use that formula.

Methods for calculating the delta value include the following, where V . indicates the variable value at
the current time and V | indicates the variable value at the reference time:

¥ V.V, = Variable value at current time minus variable value at reference time (default and
previously standard method)

¥ V.-V, = Variable value at reference time minus variable value at current time
¥ (V,-V)/V, = Value at reference time minus value at current time, normalized by value at reference
time

¥ (V~V)IV. = Value at current time minus value at reference time, normalized by value at current
time

Toggle-on "Show Magnitudes", the last option in the Delta Display region of the Time Options dialog, to
use the magnitude (absolute value) of each delta value. This option ignores the direction (+ or -) of the
delta value, allowing for greater display resolution.

The grid legend displays the range of variable values, as calculated based on selections in the Time
Options dialog. When "Show Magnitudes" is toggled-on, a minimum range of zero displays. If you
choose an unnormalized range, the legend will range from the minimum range value (either positive
or negative) to the maximum value. If you choose a normalized range, the legend will vary between
negative one and positive one (-1 to +1).

You can modify the range to any positive or negative values by using the Grid Legend
. page of the Plot Options dialog.

When time delta is used blank using:

When time delta is used, blanking will be applied based on either the original variable values or delta
values depending on this selection. (Default: Original Values)

Settings in the Time Options dialog will display when "Time delta" is toggled-on in the sidebar.

Variable Display Controls

Depending on the plot type displayed, two or more controls appear in the sidebar next to the list of
variable names. In 2D Grid plot mode, the first two controls (OWG, Delta) will display. In 3D Grid plot
mode, all 8 controls display. These selections let you perform specialized computations on the variable
values and show the results in the contour display.
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Properties

=f  Derived view:

JRELPERM © standard

PRESSURE
SGAS () ows
SDIL Q Ksum L
SWAT
WRELPERM O xavg
CDEPTH () Time delta
GROSS

KSum delta
PERMX Q
PERMZ Q Khvg delta
POROS O Recovery map
TDEPTH
TRANX
TRANY Grid Options
TRANZ

You can only use one of the options at a time. Choosing one will deselect any other. Tecplot RS may
disable an option if the active grid does not have the data needed to support that function.

To learn more about the KSum, KAvg, KSum Delta, KSum Avg Delta controls, refer to KSum, KAvg,
KSum/KAvg Delta Options respectively.

Standard

If the "Standard" radio button is selected, then the 3D view is unmodified.

OWG (Oil/Water/Gas) Saturation Plots

Toggle-on "OWG" to display a ternary RGB (Red/Green/Blue) color scheme. WATER
The associated saturation variable determines the intensity of each color,
where Blue = Water, Red = Gas, and Green = Oil. The legend also changes to

a RGB color triangle.
GAS QL

You can change the time steps or animate the plot to see how the relative oil, gas, and water
saturations change over time. For example, by observing the predominantly blue regions, you can
easily monitor areas with high water saturations.

Tecplot RS automatically chooses variables for Oil, Water, and Gas when possible. If your data set only
includes two of these variables, Tecplot RS will automatically calculate the missing variable for you.
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If the automatic choices are not suitable, you can choose the variables that represent oil, water, and
gas yourself by clicking the [E | button next to the OWG checkbox in the sidebar. The Choose OWG
Variables dialog appears.

Y Choose OWG Variables >
Cil / Green  |SOIL e
Water [Blue | SWAT o
Gas [Red SGAS e
Cancel Help

For each of oil, water, and gas, you can choose a variable using the corresponding menu. Then click OK
to save your changes. The plot updates automatically after you click OK..
Time Delta

Instead of showing a variable value at a single time, you can create plots that represent the change in a
variable value over time relative to a reference time step. Use the Delta toggle to do this.

When you toggle-on "Time-delta", the colors of each cell represent the variable value at the current
time value in that cell, relative to a reference time step. If the slider (in the Times region of the sidebar)
is at the reference (by default, the initial) time step, the entire grid will display as a solid color,
representing the variable value at the minimum time value. As the time slider progresses to sequential
values, the plotOs coloration will display changes in the variable value over time.

Tecplot RS will disable the Delta option when the current data set no time-dependent variables. You

can use the Delta option with the sample grid data included in your installation (such as chelan.grid ).
Make sure you have a time-dependent variable selected (with chelan.grid loaded, chose the
"PRESSURE" variable), and note the changes on your display as you click the Play D button or other
time increment buttons in the Times region of the sidebar.

Refer to Time Options for instructions on customizing the time dependency calculation settings.

Grid Options

The Grid Options dialog, accessible by clicking the Grid Options | button in the Variables region of the
sidebar, controls attributes of the grid display of your plot. You can use the various pages in the Grid
Options dialog to customize your grid settings.

Each page of the dialog (except the Inactive Cells page) includes an Apply | button. Click the | Apply
button to apply changes on that page of the dialog to your plot.

Orient/Thicken

177



¥ Grid Options >

Crient/Thicken Inactive Cells Dual Poros Translate Rotate Scale

Grid Qrientation: Z-Axis Exaggeration:
{® Right-handed 0,000 | {0 = Automatic)
eft-hande urrent auto scale: 2,
() Left-handed c tauto scale: 2,83
Grid Thickening:
|1.000 | (1 =No change)

Apply (active dataset) Apply (all datasets)

Unlike the standard topographical model where the Z-axis represents elevations (increasing upwards),
reservoir simulators usually use a Depth value for the Z coordinate (that increases downward). If
Tecplot RS displayed this type of grid using a typical 3D orientation, the plot would look upside-down.

Tecplot RS provides two methods for reversing the depth component. By the first option, Tecplot RS
maintains all coordinate values and rotates the 3D view so that the Z-axis points down. This maintains

the right-handed nature of the coordinate system (often used by the simulator). To use this 3D view
rotation, choose Right-handed as the grid orientation.

By the second method, useful for dealing with left-handed coordinate systems, Tecplot RS multiplies all
Z values by -1. To use this control, choose the Left-handed grid orientation on the Orient/Thicken page
of the dialog.

The two orientations result in different views of your plot; if viewed side-by-side, the same data set
with the two different methods would appear as mirror images of each other
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Different grid file types generally use either right or left-handed coordinate systems, and Tecplot RS
chooses the most likely orientation when loading a grid file based on the file type and state file settings,
in the following order.

1. Tecplot RS will use the orientation specified in the state file, if a state file exists for the file being
loaded.
2. If Tecplot RS loads the file by a macro that includes orientation, it will use that setting.
3. Otherwise, Tecplot RS will choose coordinate systems based on file type:
I Sensor grids load with right-handed coordinates,
I VIP and VDB grids load with the coordinates specified in their files,

I .egrid files load with left-handed coordinates unless the optional GRIDUNIT flag indicates
otherwise, and

I .grid files load with right-handed coordinates unless the optional GRIDUNIT flag indicates

otherwise.

The Z-Axis Exaggeration value exaggerates (or flattens) the vertical scale (typically, Z). Allowable values
range from 0 to 100. Use a value of 0 (recommended) to let Tecplot RS automatically compute a
pleasing ratio. If you use the grid thickening factor, set the Z-Axis exaggeration to 0, at least initially.
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The Grid Thickening factor allows you to stretch the Z (vertical) axis on 3D Grid plots by a selected
factor, without exaggerating the topology. Especially useful for plots with thin vertical layers and
irregular surfaces, this feature stretches the grid between the top and bottom surfaces, to make thin
vertical layers more visible while preserving the original slopes.

While applying Z-axis scaling changes only the display, applying the Grid Thickening factor actually
changes the Z values in the grid. When you apply thickening (by changing the factor to a number
greater than 1), the labels on the displayed Z-axis will change, and probing results will reflect the
altered Z values. Any grid equations that use the Z variable will also reflect the "stretched" Z values.

The thickening factor will default to 1 the first time a grid is loaded. Tecplot RS saves the latest factor in
the project file, so that a reloaded project remembers and uses the saved factor. Multiple grids in one
project may have different thickening factors.

The factor can range from 1 to 1000, where 1 indicates no thickening applied. A factor acts as a
multiplier for the total grid thickness. For example, applying a thickening factor of 5 will stretch a grid
with an original vertical depth of 200 to an adjusted vertical depth of 1000.

Adding a thickening factor will not thicken streamlines and survey wells (wells loaded from separate
files, where those files define the well nodes with XYZ locations) with the grid. These will still display,
but they may not appear at the correct depths. Wells included in the original simulation data will
stretch properly with the grid.

These settings have no effect on other plot types, and you can use the thickening and exaggeration
together. Click | Apply (active dataset) to apply changes to the active dataset only, or Apply (all
datasets) |to apply changes to all currently loaded datasets.

Inactive Cells

On the Inactive Cells page of the Grid Options dialog, you can choose whether to load or unload
inactive cells in the grid. You can click the Load Inactive Cells button to load the inactive cells if they
are not loaded already. When Tecplot RS has inactive cells loaded, the button on this page of the dialog

changes to | Unload Active Cells | Click this button to immediately unload the inactive cells in your
plot.
If, when you click [Load Inactive Cells , @ message appears that the "Inactive grid file
has not yet been solved", you must first instruct Tecplot RS to create the rsgridi  file.

To do this, reload your grid data, and on the Options page of the Load Grid Data
dialog, either choose "Create a new RSGRID file" or toggle-on "Load inactive cells". See
Loading Inactive Cells for details.

Dual Porosity
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ﬂ Grid Options

OrientThicken Inactive Cells Cual Poros Translate

Grid Display Well Display
Show Matrix Grid
Show Fracture Grid
Show Both *
Show Matrix/Fracture Delta
*Showing both grids will display two frames

and overrides selections in the multi-frame
dialog.

Apply

Rotate

Scale

Close

Help

When working with dual porosity grids, you can use the Dual Poros page of the Grid Options dialog to
adjust the display of matrix or fracture representations of your grid. To show both the matrix and the

fracture grids simultaneously, choose "Show Both".

When displaying both grids, Tecplot RS overrides the settings in the

Multi-Frame Options dialog in

favor of the dual view. The two grids appear side-by-side if the paper layout is in landscape mode, or

stacked vertically if the paper is in portrait mode. Refer to
the paper orientation.

Paper Layout for information on changing

Displaying both grids also links the view and blanking options between the two grids, regardless of the
settings in the Multi-Frame Options dialog. However, layers and NNCs are still linked according to the

selections in the Multi-Frame Options

dialog. Cell Labels, Streams and Quick Plots appear only on the

matrix grid. Finally, variable settings are linked between the frames.

For Matrix/Fracture Delta display, the left grid will show matrix cells with delta values, and the right

grid will show the fracture grid. Delta is computed as follows:

1. If a cell exists in both the matrix and fracture grid, then the delta is matrix value - fracture value.

2. If a cell exists only in the matrix grid, the delta is the matrix value (matrix - 0).

3. If a cell exists only in the fracture grid, then the cell is not displayed since the delta view only

shows the matrix cells.

Notes:

1. "Show Both" and "Matrix/Fracture" Delta are not available if grid "Compare" mode is enabled.

2. If the current Grid Display is "Both" or "Matrix/Fracture Delta" and the "Compare" toggle is clicked

on the sidebar, the grid display will be changed to "Matrix".

3. Matrix Fracture Delta values are not displayed when viewing time step deltas.
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4. Matrix/Fracture Delta values are not supported for variables created with an equation.

5. Matrix/Fracture Delta values are not exported when extracting data by cell ( Data ! Extract Cell
Data ! By CellE ).

In all of the above cases, matrix values are displayed instead of the delta.

The Well Display option controls how wells are shown when displaying dual porosity grids. You may
choose to display only the wells that complete in the displayed grid (first option) or to show all wells
regardless of where they complete (second option). If Grid Display is set to Both, each well is shown
only in the grid in which it completes (option 1), or in both grids (option 2), according to this setting.

Changing these settings requires Tecplot RS to re-output and re-draw the entire grid. Since this may
take some time for large files, these settings are not applied until you explicity do so by clicking the
Apply | button.

Translate

You can use the Translate page of the Grid Options dialog to translate your grid to a new location
relative to the coordinate system. Choose "Translate to 0,0" to shift the current minimum X and Y
coordinates of the grid to the origin, or choose "Enter values” to shift the grid to a new position that

you specify.

When "Enter values" is chosen as the translation, the dX, dY, and dZ text boxes become active. You can
use these text boxes to indicate the direction in which you wish to shift the grid. These dX, dY, and dZ
measurements reference the original grid position as dX = dY = dZ = 0. Tecplot RS reads any values in
these text fields as a distance from the original position. (To undo all grid shifts, then, and return to the
original grid position, type "0" into each of the three text boxes.)

With the Apply to survey wells control, you can choose whether to include survey wells in the
translation. While usually survey wells require translation with the plot, turning this option off may be
useful to align your plot and survey wells if the survey wells were input with a different coordinate
system.

Click the |Apply |button to apply the translation to your plot.

Rotate

With the Rotate page of the Grid Options dialog, you can specify a rotation angle, align the edge of the
grid with the axis, or use MAPAXES data if included in your data file(s).

¥ Enter Angle With this control chosen, you can type the desired rotation angle (in degrees) and click
Apply |to rotate your plot by the specified angle.
¥ Align w/ axis Choose this control to align your grid along a north/south orientation.

¥ Use MAPAXES If you want to rotate an Eclipse grid, and your grid file includes MAPAXES data, you
can choose this control to determine rotation (and translation if included in the MAPAXES data).
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Since, as with translation, the rotation angle measures the angle from the original grid position, you

can type "0" into the Rotation angle text box (and click Apply ) to return the grid to its original
orientation.

Toggle-on "Apply to survey wells" to rotate survey wells along with your plot, and click the Apply
(active dataset) to apply changes to the active dataset only, or Apply (all datasets) to apply

changes to all currently loaded datasets.

Scale

With the Scale page of the Grid Options dialog, you can multiply each coordinate by a number to scale
that coordinate larger or smaller. This feature can help if you wish to convert your grid from one unit

of measurement to another, or to exaggerate one dimension relative to another. (However, the
Orient/Thicken  controls can exaggerate the vertical dimension more optimally than the scaling
controls).

Toggle-on "Apply to survey wells" to scale survey wells along with your plot.

Click the |Apply (active dataset) to apply changes to the active dataset only, or | Apply (all datasets)

to apply changes to all currently loaded datasets.

More Grid Plot Options

Tecplot RS includes dozens of additional options for customizing the display of your grid plot. The
following possibilities that you can investigate with the 3D Grid view of your plot provide an overview
of your options.

On the Wells page of the Plot Options dialog, try both the Frame Units and Grid Units settings for text
(click the [ Apply | button to see the effects). Each time, zoom in and out on the grid view and watch
what happens to the well labels.

On the Orient/Thicken page of the Grid Options dialog, set the Z-Axis Exaggeration Factor to "2" and
click [Apply |. View the results, then try it again using a scale of 0 (zero).

Still on the Orient/Thicken page, set the Grid Thickening Factor to "2" and click Apply |

See Plot Options for more information on all the features accessed with the Plot
. Options dialog. To learn more about grid thickening, refer to Grid Plot Axes .

On the Grid Axes page of the Plot Options dialog, toggle-on "Show 3D Axes" and click Apply |.

On the Grids page of the Plot Options dialog, switch the Contours Type to "Continuous Flood". This
causes color to vary between contour levels instead of using a constant color for each cell. Look at
several variables and time steps in both 2D and 3D Grid plot types, comparing them to the results you
had when "Cell Center Flood" was selected.

With wells displayed, toggle-on and toggle-off "Mesh", "Contour", "Connect", "Lighting", and
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"Translucency" in the sidebar.

Changing Variables in Multi-frame Grid Plots

When working with multi-frame grid plots (see Using Frames), the initial multi-frame plot displays the
currently chosen variable in the first frame, and subsequent variables in subsequent frames. You can
change the variable chosen for each frame after the multi-frame plot has been created.

To choose a new variable for a specific frame, first make the frame active by clicking anywhere within
it. Then, in the sidebar, choose the variable that you wish displayed in that frame. Tecplot RS will
update that frame with new values. You can do this for each frame.

Grid Plot Controls

Since we provided the Tecplot RS sidebar with the goal of making plot attribute modifications trivial,
the top of the grid plot types' sidebar naturally controls all plot layers , and the rest of the sidebar
includes other important controls.

While the basic options available for grid plots are described in Basic Grid Plots , this chapter details
the plot layers that Tecplot RS allows you to interactively add and subtract in any combination in the
sidebar., as well as several other toggle switches included in the grid plot sidebars.

Plot Layers

Tecplot RS includes the following plot layers for grid plots:

¥ Mesh Layer
¥ Contour Layer

¥ Connect - When displaying wells, the Connect toggle turns on and off the lines connecting the well
nodes.

¥ Shade Layer

¥ Lighting Layer (3D Grid plots only)

¥ Translucency Layer (3D Grid plots only)

¥ Inactive Cells

¥ NNCs (2D Grid plots) (seelnside Views for NNCs on 3D Grid plots)
¥ Wells

¥ Bubble Plots

¥ Cell Labels

Use the toggles in the top region of the sidebar to activate each layer. The Details E | button next to
the Light, Inactive, NNCs (2D Grid plots) , Wells, Bubbles and, Cell Labels, toggles launches dialogs that
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you can use to customize your settings for the corresponding layer. Use the Plot Options dialog
(accessed from the Options menu) to change global settings for each of the layers. You must turn on a
layer to view its settings.

Mesh Layer

Toggle-on "Mesh" in the sidebar to add a mesh layer to your grid plot.

The mesh plot layer displays the lines connecting neighboring data points within a zone. For I-ordered
data, the mesh is a single line connecting all of the points in order of increasing l-index. For IJ-ordered
data, the mesh consists of two families of lines connecting adjacent data points of increasing I-index
and increasing J-index. For IJK-ordered data, the mesh consists of three families of lines, one
connecting points of increasing I-index, one connecting points of increasing J-index, and one
connecting points of increasing K-index. For finite element zones, the mesh is a plot of every edge of all
of the elements that are defined by the connectivity list for the node points.

To adjust the appearance of the Mesh layer on your plot, use the Grids page of the Plot Options dialog
(accessible by double-clicking on your plot or choosing Plot Options from the Options menu).

Contour Layer

You can use the contour layer to show variation of one variable across all cells. To add a contour layer
to your plot, toggle-on "Contour" in the 2D or 3D Grid sidebar.

To change the type of color mapping used in the contour layer, use the Grids and Grid Legend pages of
the Plot Options dialog.

Shade Layer

Although most commonly used with 3D grid plots, you can also use the shade layer to flood 2D plots
with sold colors, or light source shade the exterior of 3D volume plots. In 3D plots, translucency and
lighting cause color variation when you have the shade layer turned on. Shading can also help you
determine the shape of a plot.

Toggle-on "Shade" to add shading to your 2D or 3D Grid plot.

Lighting Layer (3D Grid plots only)

You can enhance the shading of 3D grid plots by using lighting and translucency layers. To activate the
Light layer, turn on the Light control in the sidebar.

Tecplot RS calculates the lighting as though the light source appears as a point of light far from the
drawing area (so casting nearly parallel beams, as the sun does on the earth).
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¥ Light Source >

Intensity (%&): 75 =
Background light (%G):
Surface color contrast (26):

Specular highlights

Indude specular highlights

Intensity (%): 60 ]
Shininess {%): 40 ]
Optimizations

Force gouraud effects when plotting
light-saurce shaded continuaous
flooded contours

Force paneled effects when plotting
light-source shaded cell flooding

.. A

-O- Once you have turned on the Light layer, you can use the Light Source tool to change the position
of the light source relative to your plot. To do this, after turning on the Light layer, click the Light
Source tool in the toolbar, and drag in your plot to change the light source position. You can also see
the light position change reflected on the 3D orientation axes.

To adjust the effect that the light source has on your plot, click the Details button next to the Light
control in the sidebar to open the Light Source dialog. In this dialog you can adjust the following
settings.

Lighting Use these controls to adjust how extremely the light affects your plot.

¥ Intensity Use this control to adjust how brightly the light source "shines" on your plot. A higher
intensity value results in a "brighter" appearance. (An intensity of 100% produces maximum
contrast between lighted and unlighted areas, and fully lighted areas use the full surface color.)

¥ Background Light  With this control, you can adjust the lighting effect applied to your entire plot,
regardless the light source position. A higher background light value results a higher amount of
light on all areas of your plot. A background light of 100% results in all areas lighted the maximum
amount, and areas not lighted by the directional light source use full surface color.

Intensity and background lighting act cumulatively; they can result in colors lightened
beyond the base surface color. For example, for high values of both controls, reds may
become pink and grays may become white. You may need to experiment with the
controls to find the best setting for your plot.

¥ Surface Color Contrast  Use this control to adjust the saturation of contour coloring in your plot
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under the light. A higher value results in more saturated colors. A surface color contrast value of
zero results in a white plot before applying lighting effects (the plot will only appear in white
and/or shades of gray).

Specular Highlights ~ With this control, you can turn on/off the appearance of reflected light on 3D
shaded or flooded objects. This affects all surfaces in your plot receiving light from the light source.

¥ Intensity The intensity value controls the amount of specular highlights (that is, the amount of
reflected light, which controls the amount of whiteness at the peak of the highlight).

¥ Shininess The shininess value controls how shiny the highlighting is - the size and spread of the
highlighting.

Optimization A few combinations of lighting type and plot style may result in slower redrawing of
plots (especially larger plots). Tecplot RS provides the choice of which lighting method to use in order
to avoid slower redraws. These optimizations are on by default. You may want to turn the graphics

cache off before turning off these optimizations for plots with large amounts of data. See Graphics

Cache for details on caching graphics.

¥ Force Gouraud Effects  This control forces gouraud shading under the circumstances described.
Gouraud shading achieves smooth lighting by linearly interpolating a color or shade across a
polygon. It offers a more continuous and smoother shading than paneled shading, but can result in
slower plotting in some cases.

¥ Force Paneled Effects  This control forces paneled shading under the described circumstances. In
paneled shading, the color within each cell assigned to each area by shading or contour flooding is
tinted by a shade constant across the cell. Tecplot RS bases the shade on the orientation of the cell
relative to the light source.

Translucency Layer (3D Grid plots only)

As noted previously, you can enhance grid plot shading by using lighting and translucency in your 3D
grid plot. To make your plot translucent, enabling you to see the interior of the plot, toggle-on the
"Transl" toggle in the Layers region of the sidebar.

Tecplot RS automatically sets the Light, Shade, and Translucency controls whenever
| you choose an option that would activate or deactivate a see-through grid, including
the Ghost option for inside views.

Inactive Cells

To display the inactive cells in the active plot, toggle-on "Inactive" in the sidebar. If you have not loaded

the inactive cells associated with the active grid, Tecplot RS will prompt you load them. See Loading

Inactive Cells for details.
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£ Inactive Cells et

(® Mo fill (mesh only)

() Solid shade

(") Variable - match active
(") Variable - independent

Mesh Color Silver e
Thickness 0.1 >
Shade Colaor White

Contour variable:

DATPRESS
PRESSURE
SGAS
SOIL
SWAT
CDEPTH
MET
PERMX
PERMZ

POROS
DR

You can use the Inactive Cells dialog to customize the inactive cell display. Click the E | button next to
the Inactive toggle to launch the Inactive Cells dialog.

At the top of the dialog, you can choose whether to display the inactive cells as a simple mesh or shade,
or whether to display a variable value:

¥ No fill (mesh only)  Choose this option to display the inactive cells as a mesh.

¥ Solid Shade Choose this option to fill the inactive cells with a color.

¥ Variable - match active ~ Choose this option to color the inactive cells according to the solution data
of the variable used by the active cells. If the inactive cells do not contain a value for that variable,
they will display with a value of zero.

¥ Variable - independent ~ Choose this option to color the inactive cells according to solution data of a
variable of your choice. If the inactive cells do not contain a value for that variable, they will
display with a value of zero. Choose the variable you wish displayed from the Contour variable list.

In the next region of the dialog, you can specify the style of the mesh or shading chosen:

¥ Mesh Color Choose the color of mesh displayed from the Mesh Color menu.

¥ Thickness Enter a thickness value between 0.1 and 2.0 in the Thickness field to specify the width of
the mesh lines as a percentage of frame size.

¥ Shade Color Choose a color for inactive cell shading from the Shade Color menu.
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When "Variable - Independent"” is highlighted in this dialog, the Contour variable list becomes active.
Choose a variable from this list to use this solution variable to color the inactive cells accordingly. If the
grid data for the inactive cells does not include a value for that variable, the inactive cells will display a
value of zero.

A portion of this dialogOs controls are also included on the Grids page of the Plot Options dialog (when
"Inactive" is chosen on the left side of that page: see  Inactive Cell Styles ). Changes made in one dialog
will be updated in the other dialog.

NNCs (2D Grid plots)

[] Inactive
Wells

[ ] Bubbles
[] cell Labels

NNCs =)

If your grid model includes Non-Neighbor Connections (NNCs), you can view them as a layer on your
2D Grid plots. For 3D Grid plots, choose "NNCs" from the drop-down menu in the Inside Views section
of the sidebar. See NNCs for further details.

Y NNC styles X

Shaow MNMCs

MMC Faces

Which Faces Ipstream e
IUpstream Color Black e
Downstream Color |Black ~
Mesh Width 0.1 s

In 2D Grid Plots, a heavy line indicates NNCs, marking the upstream and/or downstream faces normal

to the view plane. Click the [E | button next to "NNCs" in the sidebar to set the styles for NNC display.
You can choose to display the upstream faces, downstream faces, or both. When both types are
displayed, the overlap can cause interference, but selecting different colors can help differentiate the
two.

To make NNC faces visible in 3D, Tecplot RS activates see-through grids when NNCs are activated. Use
the Grids page of the Plot Options dialog to customize the See-Through styles.
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{9 Plot Options et
Load [ Save Variables XY Lines XY Axes Grids Grid Legend Grid Axes Cell Labels Wells
() Active See-thru Grid Styles
O Inactive ® Ghostarey gee thry styles apply when displaying the
@ See-through () Ghost color ghost grid on 3D Inside Views.
() mo fill Translucency I
[] Show mesh Light effect | Paneled w
Apply
Close Help

When the See-Through Style is set to "Ghost Gray", you can use the Light Effect to alter the appearance
of the surface. Choose the "Paneled" Light Effect to get a better idea of cell boundaries (especially when
the mesh is turned off), or "Smooth" to create a more rounded look. The "Smooth" option may load
slowly on very large models.

Only NNCs within a grid display. NNCs between the global grid and LGRs, or those between two LGRS,
are not highlighted, although the boundaries are still visible when translucency is on.
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When NNCs are displayed, Tecplot RS displays a legend for the NNC variable. You can move or remove
this legend by choosing the Paper Layout plot type and moving or deleting the RS_NNCVAR_ (the legend
titte) and/or RS_NNCLEGEND (the legend itself) dynamic text items from the layout.

To adjust the legend, switch to the 3D Grid plot type and double-click the legend. The Grid Legend page
of the Plot Options dialog appears; click the variable by which the NNCs are colored in the Variables list
to modify the NNC legend settings.

Wells
Toggle-on "Wells" in the sidebar to display wells in your plot.

[ ] Inactive =1

(1] wells @
Ill
=1

|| Bubbles
[] cell Labels
MMCs

Click the Details button to bring up the Wells dialog.

With the options in the Wells dialog, you can limit the wells displayed to a subset of those in the file.
This helps when you have so many wells in the reservoir that displaying all of them makes it difficult
to see details.
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Y wells ¥
Show Wells Styles. ..
Display
wel + | Select Al |
OIL-01
OIL-02
Make 55
S5001
Edit 55...
Refresh
Sel Sets Multi-Select
Apply
(® Add to selections
() Remove from selections
() Replace selections
Close Help

In the top region of the dialog, toggle-on "Show Wells" to display wells on your plot. This toggle matches
the Wells toggle in the sidebar. You can also click the Styles button to modify the styles of your wells on
the Wells page of the Plot Options dialog.

In the Display region of the Wells dialog, the box contains the list of wells from which you can highlight
those you want to include. You can use the Select All button to highlight all wells. Use the Refresh
button to apply your changes to the current plot.

Of course, if you have thousands of wells, choosing the ones you want to display from a box may not
work efficiently. In this case, use  Selection Sets.

To understand the basic concepts of selection sets, and how to create them using filters, read Filters,
Selection Sets, Groups, Well Patterns, and Branches

Within the Wells dialog, you can create new selection sets from the list of highlighted wells AND use
existing selection sets to change those highlights.
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To create a new selection set, start by highlighting the wells you want to include in the box (in the
Display region of the dialog). Assign a name for the set (or use the supplied default), and click the
Create | button.

Your current project file will store selection set information. To import selection set
information from a project file, click the Manage/ button to bring up the Selection Set
dialog, and click the Import button. (You can also open the Selection Set dialog from
the Data menu). The import function will also load deprecated selection set files
(*.rss ), created with Tecplot RS version 2007 Release 1 or older. To do this, choose the
version you wish to load from the Files of type menu in the Open File dialog.

To use an existing selection set to alter your chosen list of wells, highlight the set you want from the
box in the lower region of the Wells dialog. Choose a rule to follow for making the changes:

¥ Add to selections  Tecplot RS will highlight each well name from the selection set highlighted in the
upper box, without disturbing existing selections.

¥ Remove from selections Tecplot RS will turn off each well name from the selection set in the
upper box, without disturbing other selections.

¥ Replace selections Tecplot RS will modify all highlights in the upper list so that only the wells in
the selection set will be highlighted.

Click | Apply |to use the selection set to alter the wells selected for display.

You can also use the pointer to change the highlighted wells. To do this, start by toggling-on "Wells"

with the well labels (modify label settings in Wells page of the Plot Options dialog). This is necessary

because you will be selecting the well labels with the pointer, rather than the well symbols.

Sel Sets Multi-Select

|Ise the mouse to pick or highlight the well
name LABELS on the grid plot. Wells may
also be selected by drawing a rubber
band around the well name labels.
Choose the desired add, remove, or replace
option, then dick [Apply].

Apply
(®) Add to selections
() Remove from selections

() Replace selections

Switch to the Multi-Select page in the Wells dialog. Use the pointer to pick the wells. You can do this by
rubber-banding a box around the ones you want, or by holding down Shift key and clicking individual
labels. Just remember it is the labels (text) you want (any other picks will be ignored). As long as you
hold down the Shift key, the well labels will accumulate.
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Click | Apply |to use the picked wells to alter the well highlights.

I At this point, you may wish to create a selection set. Refer to Filters, Selection Sets,
Groups, Well Patterns, and Branches for detailed information on selection sets.

Cell Labels
[] Inactive For 2D or 3D Grid plots, toggle-on "Cell Labels" to include cell labels on your
L] wells plot. You can use grid labels to display chosen data for the grid cells. By
Bubble default, Tecplot RS labels each cell with its I-variable. Click the E | button
(7] Cell Labels to launch the Cell Labels dialog, where you can choose another variable.

MMNCs

Use the Skip field in the Cell Labels dialog to thin out cell labels. By default, Tecplot RS uses a skip value
of zero. A value of zero designates an auto-skip mode, where Tecplot RS computes the skip value to
produce approximately 100 total labels. The auto-skip mode usefully adjusts to grids with different
numbers of cells or when switching between 2D and 3D views.

Use the Cell Labels page of the Plot Options dialog to customize the label formatting Cell Labels.
Bubble Plots
30 Dec 1974
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Bubble plots provide a way to display data for individual wells on a 2D or 3D grid plot. The well head
symbol is replaced by a bubble that represents values for well data at the time defined by the time
slider. The values may be historical, simulated, or even delta values computed between the two.

Bubbles are in the form of a pie chart with up to four different slices, one for each variable with each
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in a different color. Injectors and producers may be defined separately, so up to eight total values may
be shown on the plot. Bubbles may also be sized according to a variable or even a sum of multiple
variables. In this way, the pie slices display the relative quantities of two or more values, while the
bubble size reflects the magnitude of a value.

To create bubble plots, you must have both XY and grid data sets loaded (refer to

Loading Grid Data for details). Once you have loaded both sets of files, switch to a grid plot type and
toggle-on both "Wells" and "Bubbles”. Then use the E | button next to the Bubbles to bring up this

dialog:

{9 pie Chart ¥
Show Bubbles ] Auto-Apply
Type Variable Color ih:iz %frESize Multiplier
Prod \WPR | Default ~ | [] 1 |
Prod WPR | Defalt ~ [] E |
Prod \WPR | Defaut ~ | [] 1 |
Prod \WPR | Defaut ~| [] 1 |
Inj WPR  ~ | Default ~ | [] 1 |
Inj WPR v |Default ~| [] E |
Inj WPR  ~ Default ~|[] 1 |
Inj WPR  ~ | Default ~ | [] 1 |
Bubble Size
() Dynamic Range Ring Scale | Diameter

@ static sze 10 3] units Grid ()

Labels
[ ] Value Decimal Places |Best Font |Helvetica Bold
[ Mame cCalor Gray | Size Units |Frame %%
Delta values
(] showDeltas  Delta File | chelan

Mormalize Delta Max 100
Bubhble Style File

Load. .. Save...

Close Help

Loading XY Data and
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Prod and Inj

Note that the array of controls on the upper half of the dialog are divided into two groups for "Prod"
(production) and "Inj" (injection) bubbles. Tecplot RS will create two separate sets of bubbles, and if
both are to be shown you will need to limit your selections to variables that fall in the appropriate
category. While there is nothing preventing you from selecting injection values in the production
group, or vice-versa, if you mix the two you may get two bubbles plotted on top of each other, with the
result being a "scrambled" image.

Variable and Color

For each bubble value to be shown, choose the variable and color. You may choose the color explicitly

or select the "Default" option. This is the same as using the Default symbol color for XY line plots. The
Default color is defined in the  rsvariables.txt file, and can be seen/changed using Plot Options:
Variables.

Multiplier

Each pie slice value will generally be measured in different units than the next. The Multiplier option
can be used to balance or create equivalent units so that the relative size of one pie slice does not
completely obscure the other.

Note that the multiplier is used for both the pie relative size and in the label for the pie slice value.

Show in Pie and Use for Size

Check the Show in Pie toggle to indicate that you want this variable to be included in the pie chart. You
may select up to four variables within a Prod/Inj group to be shown.

The Use for Size toggle indicates that you want to use a variable to control the bubble size. Generally
only one size variable will be chosen, but if you choose more than one then the sum of the values will
be used to determine the size.

Bubble Size

The Use for Size toggle is active only when the bubble sizing is Dynamic, as controlled in these
selections:
Bubble Size

() Dynamic Range Ring Scale  Diameter

@ static siee 10 3] units |Grid (%)

Choose Dynamic sizing when you want the bubble size to vary according to the values defined by the
Use for Size checkbox. When only a single variable is selected in Show in Pie, you will almost always
want to choose Dynamic sizing so that you can see changes other than what is reflected in the label.
Static sizing will make all bubbles the same size.
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When dynamic sizing is in effect, the Range Ring option will plot a hollow circle to represent the
maximum bubble size, providing a visual scale for the current size vs. the max value for all wells over
all times.

The Scale options include Diameter or Area, and this selection controls how the bubble is sized relative
to the maximum size. For example, if the max value of the bubble size values is 1000 and the current
value is 500, the bubble could be either half the diameter of the maximum size or half the area of the
maximum, depending on this selection.

The Size and Units options control the actual dimensions of the maximum bubble size when Dynamic
sizing is in effect, or the Static size if that option is chosen. Size may range from 1 to 20, and this value
represents a percentage of either the frame size or the average dimension of the grid. If you choose
Grid units, the bubbles will get bigger/smaller when you zoom in or out on the view. Frame units will
keep the bubble sizes constant relative to the frame. The latter is usually the better option when there
are many wells, since you can zoom in and eliminate overlap.

Labels

Each pie wedge can be labeled with the value and/or name of the variable being shown. The labeling
options are shown here:

Labels

[] value Decimal Places |Best Font |Helvetica Bold

[ Mame Color Gray | Size Units |Frame %%

As with the bubbles themselves, you can choose sizing units for the labels that will either zoom with
the grid or remain fixed relative to the paper/frame.

Delta Bubble Plots

Bubbles can also display delta values - the change in a value between one dataset and another. This
may be historical data vs. simulated, or the difference between two different simulations.

Delta Values
Show Deltas  Delta File |chelan v

Mormalize Delta Max | 100

When the Show Deltas toggle is checked, you will be limited to showing a single variable value, and
bubble sizing is automatically switched to dynamic so that the bubble size will reflect the magnitude of
the value. The Delta File controls will display the list of loaded XY files from which you can choose the
one used to calculate the differences.

Bubbles will be shown in the selected color when the delta value is positive, and in white when the
change is negative.
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You must also choose a value for the Delta Max, which is the value that scales to the maximum bubble
size. Larger deltas will be clamped at that size. A sample use case for this is when any value greater
than this max is equal cause for concern, but you want more granularity to see the lesser values.

If you toggle on Normalize, the size of the delta bubbles will represent the magnitude of the difference
between the Active Data Set and the comparison data set divided by the value of the Active Data Set.

Bubble Style Files

Bubble styles are saved as part of the project file and will be remembered when the project is
reopened. You can also save just the bubble styles in a separate file. This makes it easy to share the
styles between projects or to create your own custom style to be used as a default starting point for
new projects. Use the Save and Load buttons to accomplish this.

Stamp Plots

Stamp plots provide a way to compare well production and injection data on a 3D grid plot. This gives
a spatial view of these data, allowing the engineer to determine those regions of the reservoir that are
performing well or poorly. When stamp plots are shown, each well symbol is replaced by a miniature
line plot of the selected property appropriate for the well type at the current time step.

To create stamp plots, you must have both well (XY) and grid data sets loaded (see Loading XY Data and
Loading Grid Data for details). Switch to the 3D Grid plot type, and turn on the "Wells" toggle. Then use
the [E_ | button next to the Stamps option to display this dialog:
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) Stamp Plots X

D Show n Auto-apply  Apply Changes
Production Property Injection Property

BHP BHP

GIC GIC

GIR GIR

GLR GLR

GO1 GO1

GOR GOR

GPC GPC

GPR. GPR

OIC OIC

OIR OIR

OPC OPC

OPR OPR

515 5T5

SWp S5Wp

VIC VIC

ﬂ Use solid fill Stamp size Medium v

Well Selection...

Stamp plots Y axis range is defined by the range of

o Range for each variable in all entities of the same type
Q Range of variable values plotted in a single frame
When Quick XY view is displayed:
Show enlarged stamp plot

Show view defined in XY Variables plot

Close Help
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The list of properties comes from the Well data set. You may choose one property for production data,
and another for injection data. Which property is shown for the stamp will depend on the status of the
well at the time step determined by the slider on the sidebar. So if a well changes from a producer to
an injector partway through the simulation, you will see the stamp change to the other property when
you move the slider.

You can select from small, medium, or large sizes for the stamp plots. The stamps may be drawn as a
simple line or a filled area with the "Use solid fill* toggle. The range for the vertical axis will be set to
the min/max values of the displayed property over all times and all wells. This allows you to compare
how wells perform relative to each other. For production properties, the color will be according to
your settings in plot options. For injection properties, the color will be determined by the well type (red

for gas injectors, blue for water or generic injectors).

When the "Time/history" toggle is selected and you Ctrl "+ Left-Click on a well, the XY view is displayed
using one of the following options:

¥ Select "Show enlarged stamp plot" to display a larger view of the XY plot shown in the stamp. This
option will display the Time/history plot using the production and injector property selections in
the Stamp options dialog so that the XY view is an "enlarged" version of XY plot displayed in the
stamp.

¥ Select "Show view defined in XY Variables plot" to display an XY plot using the property settings
from the XY Variables plot type. If this option is selected, the Time/history plot may not match the
stamp if the properties selected in XY Variables is different that the property selections in the
stamp plot dialog.

You can use the [ Well SelectionE button to choose which wells, and thus which stamps, are
displayed on the plot. The Auto-Apply checkbox, when turned on, will instantly apply your selections to

the plots as you make them. If you have a large number of wells, it may be helpful to leave this off and
use the | Apply Changes | button to see the results after making multiple changes.
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Additional Data Views

You can quickly incorporate another view of your grid data by using one of the following toggles in the
sidebar:

¥ Time/History

¥ Depth

¥ Well Path

¥ 2D Plane in 3D View

¥ Statistical Plots , in the Analyze menu, give additional methods to view data.

L] These data views have options to select either a cell or well. The current selection mode is
shown in the sidebar. The crosshair containing the box is for cell probing. The crosshair
5| with the well is for the well probing mode.

Stamp plot Y-axis range may be defined in one of two ways:
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¥ "Range for each varaible in all entities of the same type". This setting is the default and uses the Y-
Axis range across all entities of the same type. This setting gives a common Y-Axis scale for each
stamp and allows comparison of all stamps using the same range.

¥ "Range of variable values plotted in a single frame". This setting is typically used when a stamp plot
contains negative values. The Y-Axis range will encompass the range of variable values in a single
stamp. This option gives the best "zoomed in" view of data in a single stamp, but is not
recommended for comparing stamps since each stamp will be displayed using a different scale.

Time/History

When you toggle-on "Time/history" in the sidebar, Tecplot RS reduces the size of the first frame to
make room for another frame. The pointer also changes to a small crosshair with a box denoting the
pointer is in cell probe mode.

Use the pointer to choose any cell in the grid. A line plot will fill the new frame. This graph represents
the displayed grid variable for the chosen cell over all time steps.
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If you change the variable or highlight a different cell, Tecplot RS will update the Time/history frame to
reflect the new selections. You can conveniently query values for a selected cell.
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If XY data is loaded into a project with the grid solution, then a user can utilize the Time/history plot to
XY data in the quick frame. A user can interactively choose the well data they want to view with the
well probe. Clicking the cell that contains the well you are interested in is the most reliable way to
choose a specific well.
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Depth

The Depth toggle is similar in operation to the Time/History toggle, but the Depth plots show data at
various depths. If you have loaded RFT data, you can Control-click a well to see the RFT plot for that
well at the time closest to the one selected for the grid display. The sidebar settings for the RFT plot
type (accessible by choosing RFT from the Plot Type menu) determine the variables that appear on the
Depth plot. If the RFT data has values for multiple times, the Depth plot automatically updates as you
change the grid time step.

If you are displaying grid data in 3D, you can also display another type of Depth plot. By clicking a cell
(without the Control key) you can get a plot of the cell values versus depth for a column of cells at the 1J
location where you clicked. The solution value in this plot is the one shown in the grid in the first
frame. If you have chosen delta values, derived (equation values), or KSum/KAvg, the plot also reflects
those. Animating or changing the time slider updates the plot at each time step.

203



For the column of cells plot, depths are computed from the Z coordinate at the center
| of each cell. If you have applied Grid Thickening, the Z values will be altered from the
original. Z values are not changed when simply exaggerating the vertical scale.

Well Path

The well path toggle is similar in operation to the Time/History and Depth toggles except it is only
available in 3D Grid Plots . The Well Path toggle instead follows the value through the distance of the
well path.

Probing along the Well Path also has two options for displaying the data. Either by distance from the
first node or vertical depth. These options can be changed by selecting the E | button next to Well
Path.

2D Plane in 3D View

Mesh [ ] Inactive
Contour Wells
Shade Bubbles
[ Light Cell Labels
[] Translucency MMCs

2D plane in 3D view

— Probe cell or well through —  — Statistics plots
=_"‘ Time [ history [] Histogram
o [] Depth [] Cross plot

Use the 2D Plane in 3D View toggle to display a 3D view of your current 2D Grid Plots . The last frame of
a multi-frame view always becomes the 2D plane in 3D view, no matter how many plot frames are
shown. In single-frame mode, the current 2D view will switch to 3D. It will return to 2D mode when

you toggle-off this option.

The toggle provides a 3D view of the 2D plane specified in the Planes region of the sidebar. Use the
arrow buttons in the Planes region of the sidebar to scroll through the available planes. This works as
an ideal way to view where the currently selected planes in different LGRS sit relative to each other.

Inside Views

When using 3D Grid plots, you can use the Inside View region of the sidebar to view the interior cells
of your data set. The Inside View settings allow you to view sets of slices (either in IJK Slice, XYZ Slice
or Arbitrary Slice ), a group of cells or wells ( Well Blank ) or a user-defined IJK range ( 1JK Blank).

You can view the interior of your grid data by the following methods:

¥ |JK Slice Use the IJK Slice option to view layers of your data based on selected |, J and K values.
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¥ XYZ Slice Use the XYZ Slice option to view slices of your data based on selected X, Y and Z values.

¥ Arbitrary Slice  Use the Arbitrary Slice option to create your own slice based upon points or wells
you identify with clicks of the pointer.

¥ |JK Blank Use the IJK Blank option to blank regions of your data based upon a range of |, J and K
values.

¥ Well Blank Use the Well Blank option to display just the cells associated with selected wells.

¥ |so-surface Use the Iso-surface option to create a surface based upon a user-specified variable (such
as Pressure)

¥ Grids and LGRs View the global grid and/or one or more Local Grid Refinements
¥ Faults See faults that have been loaded with your data or defined via constraints
¥ NNCs Display Non-Neighbor Connections (for NNCs in 2D Grid plots, see NNCs (2D Grid plots) )

¥ Streamlines

" The Show toggle must be activated to view any selections made for an Inside View.

All Inside Views are controlled by the following toggles, which are next to the drop-down menu.

¥ Toggle-on Show to display the selected Inside View.

¥ Toggle-on Ghost to display the grid. Use the Grids page of the Plot Options dialog (accessible on the

Options menu) to customize the style of the grid in Ghost mode (click the See-Through Styles radio
button).

¥ Toggle-on Persistent (not available in all Inside Views) to continue to display the current view when
you change to another Inside View type, allowing you to combine views. This will also be turned off
when you toggle-off Show.

IJK Slice

To incorporate 1JK Slices in your plot, use the following procedure:
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Inside Views

13K Slice w | ] Show
[ ] Ghost
[ ] Auto-Update Apply
Grid: | GLOBAL w
Flane: K v (1
2
3
4
5
&
7
B
g
10
Clear all

¥ Choose 1JK Slice from the Inside View menu in the sidebar.
¥ Toggle-on "Show" to incorporate your selections in your plot.

¥ Optional: Choose "Auto-Update" to have your plot updated as you make your selections in the
sidebar. Otherwise, you will need to click the Apply | button for every change. "Auto-Update” is not
recommended for very large grids. Instead, use the Apply | button to update your plot after making
all of your selections.

¥ Use the Grid menu to specify whether to apply your plane selections to the Global grid or any Local
Grid Refinements (LGRs) included in your data. Child LGRs appear indented relative to their parent
LGR in the menu.

¥ Use the Plane menu and corresponding list to specify the type of plane and number(s) to display.
You can choose multiple plane numbers with the Shift and Ctrl keys.

¥ Click the |Apply | button to apply your settings (if you did not toggle-on Auto-Update).

¥ Optional: Toggle-on "Ghost" to see a transparent view of the boundary of the entire grid. Use the
Grids page of the Plot Options dialog to choose Ghost options.

XYZ Slice

In addition to viewing an  |JK Slice, Tecplot RS allows you to view XYZ slices inside your data set. Follow
these steps to add an XYZ slice or set of XYZ slices.
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Inside Views

XYZ Slice

[] Light
X
oy
iz

¥ First, choose XYZ Slice from the menu in the Inside View region of the sidebar.

¥ Next, toggle-on "Show" to incorporate your selections in your plot.

~ | [] show
[] Ghest
[] Translucency

Mumber of Slices
1

4k

300.00

Slice A
2700.00
Slice B

¥ Use the X, Y and Z radio buttons to specify the plane on which to include your slice(s). By default,
your XYZ slices will display on an X-plane. Choose the Y radio button to switch to a Y-plane.

¥ Use the # of Slices field to change the number of slice to three.

¥ Use the sliders to position the your slice(s). The Slice A slider positions the first slice and the Slice B
slider move the last slice. Intermediate slices will display at equidistant intervals between Slice A

and Slice B.

¥ Optional: Toggle-on "Ghost" to see a transparent view of the entire grid. Use the
Plot Options dialog to choose Ghost options.

If you change to another plane after you have created at least one slice, your slice(s)
will display repositioned along the new plane.

Grids page of the

¥ Optional: When using XYZ slice(s), you can also turn on lighting or translucency for the slice(s),
using the Light and Transl toggles available in the Inside Views region of the sidebar. The Light

toggle controls light source shading on the slice(s), and the Transl toggle controls surface
translucency of the slice(s).

The main Lighting and Translucency controls in the sidebar do not affect these controls - you can

have these controls on even if the main controls are turned off.

Arbitrary Slice

Use the Arb Slice option in the Inside Views menu to add a slice unrestricted to an X,Y,Z, I, J or K-plane.

You can generate arbitrary slices in any orientation parallel to the Z-axis (that is, vertical). As such, you
need to specify only two points to create a plane.

To create and view an arbitrary slice, use the following procedure:
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Inside Views

Arb Slice « | [] show
[] chost
Slices
Clip
Define slices:

Chain Start

Selected slices:

Delete. ..

¥ Choose Arb Slice from the menu at the top of the Inside View region of the sidebar.

Note: If you plan to position your arbitrary slices according to well locations, toggle-on the Wells
layer in the sidebar.

¥ Optional: Toggle-on Ghost to see a transparent view of the entire grid. Use the Grids page of the Plot
Options dialog to choose Ghost options.

¥ Define what kind of slices you want to create out of the three options:

I Chain Creates a slice from two selected points. Each additional selected point will add another
slice from the end of the previous one until the Stop | button is selected or the right mouse
button is clicked.

! Radial Creates a slice from two selected points. Each additional selected point will add a slice
using the first point as the anchor. This operation continues until the Stop | button is selected
or the right mouse button is clicked.

! Pairs Creates a slice from two selected points. Each additional selected point will begin the start
of another two point pair until the Stop | button is selected or the right mouse button is clicked.

¥ Click the | Start | button to begin creating your arbitrary slice based on the definition you selected.
This will switch the pointer tool into a mode for interactively selecting points.

¥ Create your slice(s). Click the top surface of the grid (not the sides) to add a point or points for your
slice to pass through. Ctrl "+ Left-Click  for your slice to pass through the nearest well. Right-Click
the pointer to end the selection process. You can add a new slice sequence by clicking the Create
button again.

The point(s) and well(s) you have selected will appear in the Slices box. Points will be labeled P1 -
Pn, and any wells you have selected will be labeled with their name.

¥ Use the check boxes next to the points to toggle the selected slice. You can also highlight the slices
you want to toggle on or off and select the Turn On or Turn Off button.

¥ Slices can also be deleted by being highlighted and then selecting the Delete | button.
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¥ Optional Toggle-on Clip to end the slice at the cell containing the endpoint. Toggle-off Clip to extend
the slice to the edge of the grid.

¥ Toggle-on Show to incorporate your selections in your plot.

¥ Toggle-on "Independent slice frames" to switch to a view which displays each enabled slice in itOs
own frame in addition to a reference frame (upper left) which shows all slices. Individual slices in
each frame are rotated such that the slice normal vector is pointed directly at the camera. That is,
the slice view is "flattened” similar to a 2D view.

When selecting an individual slice frame, the frame is highlighted, and the slice is highlighted in
the reference frame view. You can also click on a slice in the reference frame to highlight the
individual frame which contains the selected slice.

When "Independent Slice Frames" are active, the plot view cannot be changed to
| Multi-Frame, Compare, or Dual Porosity view. To change to any of those views,
uncheck the "Independent Slice Frame" toggle.

IJK Blank

Use the 1JK Blank option in the Inside Views region of the sidebar to choose a given I, J and/or K range
of planes to include or exclude from your plot.

To perform IJK Blanking:

Inside Views
13K Blark s | [] show
[ ] Ghost
[] Auto-Update Apply
Grid: | GLOBAL w | ] Tnvert
1 24
1 |} |

1 12

—
[
[

1 10

¥ Choose 1JK Blank from the menu at the top of the Inside Views region of the sidebar.

¥ Toggle-on "Show". Unless you have already activated  Cell Value Blanking or Pick Blanking , you will

see your entire plot.
¥ Optional: Toggle-on "Ghost" to include a transparent view of the entire grid.
¥ Optional: Toggle-on "Auto-Update” to view the results as you make your selections.

¥ Use the Grid menu to define the grid for which you are choosing the 1JK ranges.

¥ Once you have selected the grid to use, you can specify the I, J and K ranges to display using the I, J
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and K sliders. The sliders on the left-hand side establish the start value to view, and the sliders on
the right-hand side establish the end value.

¥ Optional: Toggle-on "Invert" to see the 1,J, and K values excluded from the ranges specified by the
sliders.

¥ Click the |Apply |button to view the results (if you have not selected Auto-Update).

Well Blank

Use the Well Blank option in the Inside Views region of the sidebar to display just the cells that include
a well path.

To perform Well Blanking:

Inside Views
well Blank w | [] show
[] Ghost
[] Auto-Update Apply
wells e ] [ Indude
intersected cells

¥ Optional: Toggle-on "Wells" in the sidebar to display well nodes and connections.

¥ Choose Well Blank from the menu in the Inside Views region of the sidebar. Toggle-on "Show".
¥ Optional: Toggle-on "Ghost" to show a transparent view of the grid.

¥ Optional: Toggle-on "Auto-Update" to update your plot as you make your selections.

¥ You can choose the wells to display (using the  Shift or Ctrl keys) in the Wells box.

¥ By default, Tecplot RS displays only the cells that contain a completion. To include cells that the well
path intersects (defined as straight lines between completions), toggle-on "Include intersected
cells".

¥ Click the |Apply |button to view only the selected well(s) (if you have not selected Auto-Update).

Iso-surface

The Iso-surface menu choice in the Inside Views region of the 3D Grid sidebar gives you the
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opportunity to include iso-surfaces in your plot.

To include iso-surfaces in your plot:

Inside Views
Iso-Surface w | [] show

[] chost
[] Light ] Translucency
Property OR.ELPERM e
Iso Val 1 0,04 2
[ ]1soval 2 0,380 S
Property data range:
0,00 to 0,80

¥ Select Iso-Surface from the menu in the Inside Views region of the sidebar and toggle-on "Show".
¥ Optional: Toggle-on "Ghost" to show a transparent view of the grid.

¥ Use the Variable menu to specify the iso-surface variable.

¥ Specify a value of the first iso-surface in the Iso Val 1 box.

¥ Toggle-on "Iso Val 2" to include a second iso-surface value. Specify a second iso-surface value in the
adjacent box.

¥ Optional: When using iso-surfaces, you can also turn on lighting or translucency for the iso-
surface(s), using the Light and Transl toggles available in the Inside Views region of the sidebar.
The Light toggle controls light source shading on the iso-surface and the Transl toggle controls iso-
surface translucency.

The main Lighting and Translucency controls in the sidebar do not affect these controls - you can
have these controls on even if the main controls are turned off.

The available data range for the selected variable will display at the bottom of the Inside View
region.

Grids and LGRs

The Grids/LGRs menu choice in the Inside Views region of the 3D Grid sidebar lets you display the
global grid and/or one or more Local Grid Refinements. To view the grid and/or LGRs in your plot:
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Inside Views

Grids / LGRs ~ | [] show
[ ] Ghost
Grids
GLOBAL
LGR_PAT1
LGR_PATZ
Select All

¥ Choose "Grids/LGRs" from the menu in the Inside Views region of the sidebar and toggle-on "Show."
¥ Optional: Toggle-on "Ghost" to show a transparent view of the grid(s).

¥ Choose one or more grids in the Grids list. The GLOBAL entry represents the global grid; the rest
are LGRs. Hold down Shift while clicking to select a contiguous range, or Ctrl "+ Left-Click to toggle
individual grids on and off. You may also click Select All to display all grids.

The grids appear or disappear immediately as you turn them on or off.

Faults

Geological faults are represented inside Tecplot RS as cell faces that will be flooded by the variable
value from the cell they are attached to. They can be defined in three ways:
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¥ Define Fault Constraints et

Variable Constraints

PERMX TRANY <=0

PERMZ
TRAMK
TRAMNY
TRAMNZ

Operator | <= Less than or equal to w

Value |U |

| Add | Remove

Close Help

¥ They can be loaded along with the grid. With the Sensor and VDB simulators, the fault data is
included in the grid data file. With CHEARS and Eclipse, the fault data is a separate ASCII file (with
a .faults filename extension) included with the input deck; if it has the same base name as the grid

file, it will be loaded automatically. Faults loaded along with the grid will have names or numbers
and will be referred to as "named faults.”

¥ Non-Neighbor Connections (NNCs) included in the grid data can be used to define fault faces.
Tecplot RS also has a separate Inside View for NNCs (see NNCs). The difference is that the NNCs

view colors the faces based on the value of a specific NNC variable; the Faults view colors them
based on the grid variable.

¥ Faults may be defined by constraints, which define a variable and condition that identifies the fault
cells, for example, TRANX <= 0. (The X in the variable name indicates the face used for the fault.)
The Define Fault Constraints dialog (shown here) is launched by clicking the Constraints button in

the sidebar when the Faults Inside View is active or by choosing Data ! Fault Constraints from
the menu.

Fault constraints are saved with project files; be sure to save a project file if you wish to save your
constraints.

To define a new constraint:

I Highlight the variable in the list, which displays all static variables whose names begin or end
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with 1, J, K, X, Y, or Z. These may be further decorated with + or - to indicate the upper or lower
face.

I Choose an operator, such as "<=" for less than or equal to.

I Click [Add ..
You may click unwanted constraints in the list and click Remove to remove them.
Inside Views
Faults w | [] show
[ ] Persistent [ ] Ghost
Apply

Faults Constraints

COMSTRAINT:TRANY <=0

Mesh: Color |Black w Width

Regardless of how your constraints are defined or loaded, they appear in the Faults list in the Inside
Views section of the sidebar. Named constraints, NNCs, and constraints are all listed and may be
toggled on and off independently. Click any listed fault to select only that fault; hold Shift  while
clicking again to select a range of the listed faults. Hold Ctrl  while clicking to toggle individual faults

on and off. You may also choose the mesh color and the width.

NNCs

Inside Views

NNCs w | ] Show

[ ] Persistent [ ] Ghost
Which MMCs | Upstream only w
Flood by Maore (mesh only) w
Flood Color | Gray
Property not available

Mesh: Color |Black w Width

If your grid model includes Non-Neighbor Connections (NNCs), you can view them by choosing NNCs in
the drop-down menu of the Inside Views section of the sidebar. (For NNCs in 2D Grid plots, see NNCs
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(2D Grid plots) .) The Inside Views section of the sidebar then shows controls for choosing which NNCs
are displayed and specifying how they will appear.

You can choose to display the upstream faces, downstream faces, or both. When both types are
displayed, the overlap can cause interference.

The faces may be flooded with no color (displaying only the mesh), a solid color, or contoured based on
a selected NNC variable, if your data includes such variables. You may also choose the mesh color and
width.

To make the NNC faces visible, Tecplot RS activates see-through grids when NNCs are displayed. Use
the Grids page of the Plot Options dialog (accessible on the Options menu) to customize the See-
Through Styles.

£ Plot Optiens >
Load [ Save Variables XY Lines ¥ Axes Grids Grid Legend Grid Axes Cell Labels Wells
() Active See-thru Grid Styles
O Inactive @ Ghost grey See-thru styles apply when displaying the
@ See-through () Ghost color ghost grid on 3-D Inside Views.
) Mo fill Translucency I
[] showmesh Lighteffect | Paneled V
Apply
Close Help

When the See-Through Style is set to "Ghost Gray", you can use the Light Effect to alter the appearance
of the surface. Choose the "Paneled" Light Effect to get a better idea of cell boundaries (especially when
the mesh is turned off), or "Smooth" to create a more rounded look. The "Smooth" option may render
slowly on very large models.

Only NNCs within a grid are displayed. NNCs between the global grid and LGRs, or those between two
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LGRs, are not highlighted, although the boundaries are still visible when translucency is on.

When NNCs are displayed, Tecplot RS displays a legend for the NNC variable. You can move or remove
this legend by choosing the Paper Layout plot type and moving or deleting the RS_NNCVAR (the legend
title) and/or RS_NNCLEGEND (the legend itself) dynamic text items from the layout.

To adjust the legend, double-click it. The Grid Legend page of the Plot Options dialog appears; click the
variable by which the NNCs are colored in the Variables list to modify the NNC legend settings.

Streamlines

Tecplot RS will display streamline data as an Inside View, providing a look at how fluids move through
the reservoir model over time.

Streamline data are stored in separate files. Load streamline data on the File(s) page of the Load Grid
Data dialog under the Streamlines heading. Tecplot RS will accept streamlines provided by a simulator
that output streamline data in the FrontSim .sInspec format.

The Active Data Set box on the Grid page of the Manage Data dialog indicates the
number of currently available streamline data sets. See Managing Grid Data for
details.

Tecplot RS displays a streamline legend when streamlines are active. To move or remove this legend,
switch to the Paper Layout plot type and move or delete RS _STREAMVAR (the legend title) or
RS_STREAMLEGEND (the legend itself).

To adjust the legend, switch to the 3D Grid plot type and double-click the legend. The Grid Legend page
of the Plot Options dialog appears; click the variable by which the streamlines are colored in the
Variables list to modify the streamline legend settings.
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Streamline Options

When streamline data are available, the Streamlines view is enabled in the drop-down menu in the
Inside Views section of the sidebar. Use the sidebar to choose which streamlines to include and how to
display them.

The controls in the Times section of the sidebar control the streamline time step. Typically, streamline
times correspond to the grid times, except at the start; you will usually need to move the time slider to
at least the second step to see any streamlines. If you do not have streamline data for every grid time
step, the streams are drawn for the time step on or before the time selected by the slider. The Times
controls may also be used to display or export an animation of the streamlines.

Inside Views
Streamlines w | [] show
[ ] Persistent [ ] Ghost
Apply
Select by: | Al « | [Mo streamlines loaded

Color by: | Source
Property: empty A
Skip: 2 o
Width: 0.2 -

Log

¥ Select By By default, Tecplot RS sets the Select By option to "All", so that the plot displays all
streamlines. You can change this to limit the displayed streamlines. You can choose the streamlines
according to their Source (usually the injector well), Sink (a boundary or producer well), or by
individual Pairs.

When you choose a new Select By option, the multi-select list to the right clears and repopulates
with the available source, sink, or pair identifiers. You can choose which ones to display by
highlighting your choices in the list.

¥ Color By Use this option to control how streams are colored. Your choices include:

I Source Tecplot RS will cycle through eight colors, using a different one for each source or
injector well.

I Sink The termination well or boundary will determine the streamline color.

I Pair Tecplot RS will plot each well pair in a different color (cycling through the 8 available
colors).

I Variable Multi-colored streams will display according to the variable values assigned to each



stream node or segment. If multiple variables are included, you can choose which variable to
use from the Variable option menu.

When streamlines are displayed with a variable, Tecplot RS displays a legend for the streamline
variable. You can move or remove this legend by choosing the Paper Layout plot type and
moving or deleting the RS _STREAMVAR (the legend title) and/or RS_STREAMLEGEND (the
legend itself) dynamic text items from the layout.

I Time of Flight  You can color streamlines according to the "Time of Flight" value associated with

each node.

¥ Variable Choose the Variable to use for coloring streamlines.

¥ Skip Use the Skip interval to reduce the number of streamlines displayed. This option helps

especially when a data set contains so many streams that plotting all of them makes it impossible to
see detalls. You can use a value between 1 and 100 (Tecplot RS uses a default of 5). Tecplot RS will
plot at least one streamline between each selected well pair, regardless of the skip factor.

¥ Width  Use the Width menu to adjust the thickness of your streamlines. Set these values as a

percentage of frame size.

¥ Time of Flight (TOF) With the slider in the Time of Flight region of the dialog, you can visualize
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streamlines over time. The slider is scaled over the full range of "Time of Flight" (TOF) values for
the chosen streamlines. If you position the slider at an intermediate point, partial streamlines
display up to that limit.

I Log Sometimes a small percentage of the streamlines have a much longer TOF than the rest.

This can skew the TOF range so that most of the progress occurs at the lower end of the scale. In
these cases, little difference in shading may occur when coloring by "Time of Flight", and you
often lack the granularity in the scale slider to control the display.

To remedy this, use the Log Scale option to apply a logarithmic scale over the TOF range. This
will impact the color bands used when you color streamlines by "Time of Flight" and will make
the scale bar usable for these cases.



If you have input a grid thickening factor other than 1.0 (on the Orient/Thicken page
of the Grid Options dialog), streamlines will not display in the correct location relative
to the well completions. To view the streamlines correctly, restore the grid thickening

factor to 1.0.

Grid Tools

Tecplot RS includes several advanced features for displaying grid data and extracting information
from the model. These can be found on the toolbar.

Measuring Distance on a 3D Grid

@ The Measure Distance tool displays the straight-line distance between two points clicked on a 2D
or 3D grid in the Tecplot RS status bar. Each pair of clicks sets a start and end point for distance
measurement.

Probing

The Probe tool allows you to select a location in your plot and view values of one or all variables in
that location. You can also view information about the data set while probing. There are two probe
tools. One displays the values of all variables at the probed location using a dialog. The other displays
the value of only a single variable in the status bar at the bottom of the Tecplot RS window, without a
dialog.
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% Refer to the following chapter, Data Probing to learn more about probing.

Streamtraces

Tecplot RS includes the capability to draw streamtraces, which are paths traced by a massless particle
placed at an arbitrary location in a steady-state vector field, used to illustrate the nature of the field
flow in a particular region of the plot.

fx‘ Refer Streamtraces to learn more about streamtraces.

Key Frame Animation

With the key frame animation sidebar, you can easily animate a smooth progression through two or
more specified views (key frames) and export them as an AVI or MP4 animation.

The Key Frame Animator sidebar can be viewed by selecting View ! Key Frame AnimationE

You must be in the "3D grid" plot type view in order to show the key frame animator.
. Also, at least one grid must be loaded.

A Key Frame Animation is a series of one or more views along a timeline. A "View" is a 3D position,

P
4
rotation, and magnification. Key Frames are added to the time line by clicking the w¥w¥l | button, or by
Right-Clicking  on a position in the timeline and selecting "Add key frame here" from the context menu.

To run the animation, click the D button. RS will calculate all intermediate views between key
frames so that the animation will play smoothly though the progression of key frames.

RS calculates and saves intermediate frames when they are added, rather than when
the animation is played. This calculation may take more than few seconds, and you
may see a progress bar at the bottom of the RS Window after adding, deleting, or
moving a key frame. You may click Stop | to cancel this calculation, but this is not
recommended. If the intermediate frame calculation is cancelled, the animation will

not include all intermediate frames. If cancelled, RS will attempt to re-compute the
intermediate frames the next time a key frame is added, deleted, or a key frame time

is changed.

Key Frame Animation Quick Start
Follow the steps below to create a simple Key Frame Animation.

Start by loading a grid and switching RS to 3D grid view. From the View menu, select Key Frame
Animation . The key frame animation sidebar will be shown at the top of the RS view area. You may
detach this sidebar and dock it at the bottom, or it may float outside of the RS view Window.
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ke Frame animation

44> D> | =S

03:000 05:000

Current bime: | 00:00:000

+
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Using the toolbar buttons, change the position or magnification of the view.

e

Click the 'Exx¥% button to add a key frame. By default, the first key frame is added at time O if there are
no existing key frames.

Key Frame animakion

4 di>D>H| =&

03:000

Current bime: | 00:00:000

View 1

Each time a key frame is added, a snapshot of the current view is created and displayed on the key
frame as a thumbnail image.

Each key frame has a label which defaults to "View N". You can change this label to
something more descriptive by clicking on the label. Labels are for you own use, and
do not have to be unique.

A key frame animation requires at least two key frames, so at this point the D button is not available.
Change the view of the plot, and then add another key frame.
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