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Introduction to Tecplot RS

Introduction

Welcome to Tecplot RS! WeOre very happy to include you among our many delighted customers. The
manual you are reading outlines important information you need to get the most out of your new
program so that you can quickly produce detailed and high-quality plots of your reservoir data.

This document is intended as a tutorial to get you up and running with RS as quickly as possible. Most
of what you need to know to create plots for viewing reservoir data is contained within this manual.
Your installation also contains a comprehensive User Manual that goes into more detail. You will
occasionally be directed to that document for a deeper explanation of certain features. We encourage
you to use both documents to learn all the functionality that is available to you.

Configuring Your System

Before using Tecplot RS for the very first time, there are a couple of settings that you can make that
will greatly enhance your experience. If Tecplot RS is running, you should close it before making these
changes.

Plot Styles and Simulator Selection

RS can read data files from a variety of simulators, and you are not limited to using just one. However,
if you identify the type of files that you most frequently use, RS can pre-set some defaults that will
create better plots 'out of the box'.

RS will apply styles such as line colors and patterns according to the property being shown. It does this
using a lookup table of property (variable) name and the associated styles. Since property names are
generally specific to the simulator, if you identify the simulator then your initial list of property names
will be appropriate. If you use multiple simulators, the other property names and associated styles can
be easily added to the table. This setting just gives you a starting point.

In the root folder of your Tecplot RS installation (for Windows platforms this is usually C:\Program
Files\Tecplot\TecRS 2025 R1 ) you will see several files with names such as  rsvariables_eclipse.txt and
rsvariables_cmg.txt . These files contain simulator-specific data that provide the starting point for
creating tables of styles to be used when creating plots in RS.



On your very first launch of the RS program, youOll get a small dialog that 1 RsVariables 7 )

prompts you for the style definitions to use. Since the example data files for Simulator variable set

this tutorial are in Eclipse format, you should choose the Eclipse/SLB option.
You should also check the toggle to "Set as Default”, as it will ensure that this VIP/Mexus

option is always used by default. EeMnfmmea

If this dialog does NOT appear, it means that a default has already been )
Select the simulator that best defines

established. No problem! From the menu select ~ Options > Plot Options ~ and | e variable naming conventions for
e files that you will be using. Note

that this does NOT limit the file types

then access the Variables tab. If the Eclipse/SLB option is not shown as the that can be loaded.
version being used, simply click on the ChangeE | button and this same [¥] Set as Default
dialog will be launched, allowing you to change it. Lok J[ rep

RS _USER Environment Variable

After your first time using RS, you should notice that it remembers your previous settings and will
default to those options when possible. These include such things as plot styles, the most recent files
loaded, and the display state (e.g. the type of plot and the property being displayed) when you last used
a particular data file. The defaults are saved in small files that, in most cases, you arenOt even aware of
and can be deleted with no harm.

It is sometimes desirable for these defaults to be shared by everyone using the program, or you may
prefer to save these settings on a per-user basis. The RS_USER environment variable is a way to have
more control over this. When RS_USER is set, it defines a folder that controls the first place RS will look
for the files that are used to record the defaults. Each user can specify their own location, thus
ensuring that BillOs preferences do not interfere with MaryOs.

The environment variable setting is optional. When used, you will know exactly where your
preferences are being recorded and this will reduce the likelihood of interfering with others who have
different preferences. Simply choose a writable folder where these files should be placed and create an
environment variable named RS_USER that points to that folder. The Help About Tecplot RS dialog will
display the RS_USER environment variable setting.

Manual Organization

This document is organized into 2 parts. Part | (section 1-13) covers XY Plots, or the line plots typically
used to display observed or simulated data for individual wells or other entities. Part Il (section 14-19)
contains instructions for Grid Plots; 2D and 3D plots of the entire reservoir, with the ability to animate
the display to see changes in variable values over time.

The section in each part are organized much like a training seminar might be. They start by
introducing basic operations in the early section and then continue into the more advanced functions

in subsequent sections. Most concepts are presented as a series of exercises that you may work along
with if you like. The data files used in the examples were installed along with the software. Installation

of Tecplot RS is usually quite simple and automatic, and instructions for doing so are presented in a
separate document.



Even if you have a need for only the grid plotting functions, you should read and do
| the examples in section 1 through 5. These sections explain some basic concepts that
are used in both XY and Grid plots.

The Tecplot RS Environment

When you launch the program your screen should look something like this:

0
Project Edit View PlotType Templates Gallery Data s Insert Plot Frame fnalyze Macro  Help
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Click to Select, Drag to Select Group

The Plot Area

The largest part of the work environment is the plot area. This is where the images you create will be
displayed. YouOll see a white area that represents the page on which plots would be printed.

Each page may contain one or more frames. The frame acts as the container for all drawing elements.
Each frame can be independently sized and positioned on the paper. Because most items in a plot are
scaled relative to the frame, you can create layouts that will automatically adjust to different paper
sizes, or resize frames to squeeze in an extra image at the last minute.

The very first time you use Tecplot RS, the sidebar may appear much wider than
shown here. To fix this, use the mouse to 'grab’ the right edge of the sidebar and drag
it all the way to the left. This will reset it, and the setting should be ‘remembered' in
subsequent uses of the program.



The Menu Bar

ﬂTecplutRS
Project  Edit  View Plot Type JTemplates Gallery Data Options [nsert Plot  Frame

The Menu Bar gives you access to the various functions within Tecplot RS.

¥ Project - Loading, saving, and exporting data or images.

¥ Edit - Standard copy/cut/paste operations

¥ View - Control the look of the workspace and the view of the data

¥ Plot Type - Switch between the many different types of plots in RS

¥ Templates - Create, save, and apply custom views that you define.

¥ Gallery - Save finished plots and come back to them at any time.

¥ Data - Display data info and alter the data via equations or other means.
¥ Options - Customize how Tecplot RS works for you.

¥ Insert - Add text, geometries, and images to your plots.

¥ Plot - Miscellaneous settings that control the appearance of certain plots.
¥ Frame - Create new frames and order or arrange existing ones.

¥ Analyze - Create plots with analysis data such as histograms.

¥ Macro - Record and play back scripts to automate repetitive tasks.

¥ Help - Access the documentation and help for RS.

The Toolbar

Analyze

Macro

Help

NEFHROH QA +&UAO MWL ER @u@ VER EE 5~ 3

Buttons on the toolbar give you one-click access to many of the functions found in the menu bar. You
can hover over the buttons to display a tool tip that describes the operation. There are 29 buttons

organized in 6 groups by category. From left to right they are:

¥ File handling group

¥ Create new project ¥ Load VDB data
¥ Open existing project ¥ Manage data
¥ Load XY data ¥ Save project

¥ Load grid data

¥ View group
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¥ Zoom in/out
¥ Move plot (pan)
¥ Rotate around the Z-axis

¥ Roller-ball rotation

¥ Plot control group

¥ Mouse select mode
¥ Adjust mode
¥ Add/edit text

¥ Move light source
¥ Redraw

¥ Reset to default view

¥ Plot options
¥ Multi-Frame options

¥ Update the paper layout

template

¥ Query group

¥ Measure mode
¥ Probe mode

¥ Quick probe

¥ Display data group

¥ Add streamtraces

¥ Cell blanking

¥ Analysis group

¥ Create new variables with
equations

¥ Histogram plots

¥ Cross plots

¥ Integration ¥ Macros

The Sidebar

Although pop-up dialogs are used for some operations, most of your inputs and selections will be made
in the sidebar area. The sidebar will change according to the Plot Type (XY Variables, 2D Grid, 3D Grid,
etc.) you have selected.

You can completely turn off the sidebar, which will give you the maximum plot area. You can also
detach the sidebar from the main window. To do this, double-click on the top portion of the sidebar
frame where it reads "Plot Controls." You can then drag the sidebar to a new location. To re-dock the
sidebar, double-click again on that same area.

While most controls on the sidebar change according to the plot type, there are several that are

11



common to more than one.

Mesh [ ] Inactive .- The toggles on the sidebar are primarily used to
Contour (] wells -+ turn on and off the various drawing layers or
Shade Bubbles  elements of the plot. For example, when

(J Light Stamp Plots displaying 2D or 3D Grids you can control

(] Translucency [] cell Labels

whether or not the mesh is shown, or whether to
draw the wells. Note that you may elect to have
the toggles 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. This
selection is made in the Multi-Frame dialog.

The current plot type is displayed in a small option menu at the bottom of the sidebar. This simply
duplicates the Plot Type options on the menu bar, and you can make a selection in either place.

2D Grid v @

Help

In addition to the manuals, on-line help is available throughout the program. The small ? button next

to the control shown above will bring up help for the current plot type. Help | buttons are also
included on individual dialogs that bring up context-sensitive assistance for the problem at hand.
Finally, you can also navigate through the entire collection of help screens from the Help > Tecplot RS
Help option from the main menu.

Welcome Screen

Every time you start Tecplot RS, the Welcome Screen will appear:

12



Open Project... Load XY... Load Grid... Load VDB...

Recent Projects Documentation ™

« C:\Chelan\chelan.rsprj Installation Guide

+ C:\Quinalt\quinalt.rsprj Release Notes
Tutorial

User's Manual

Online Resources $/
Product Information
Tutorials and Videos
Recorded Webinars
Knowledge Base
Common Questions
Your Feedback

Forums Blog MNewsroom
Updates Beta My Tecplot

_f R lin ki

Tecplot RS Beta
Version 2015.0.2.73185
Windows 64-bit

= License Tecplot QA

support@tecplot.com

o
tecplot.rs 725 655 6393

Create Support Incident

In this window youOll see a list of your most recent projects, which can be quickly loaded by simply
clicking on the file name. YouOll also have links to the documentation included in the installation,
online resources, menu options for loading new files, version information, and notifications about new
releases of the software that may be downloaded. Some of these features duplicate options in the main
menu and toolbar, but this screen is designed to present the most frequently needed first steps for
working with Tecplot RS. The window will automatically close once you load a file or project, or you
may close it using the [X] in the top right corner.
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Part 1: Basic XY Plots

Basic XY Plots

Loading XY Data Files

Your first step will be to load a file containing the data you wish to plot. Tecplot RS supports a variety
of file types from a number of sources, including output from several popular simulators plus user-
created files containing observed data. Appendix F contains detailed information about supported file

types.

Click on Project > Load XY Data from the menu,
.'x,'.—J
or click the |3 icon from the toolbar. This wil

bring up the dialog shown here.

The File name(s) list shows what has been

selected so far (nothing yet).

Start by clicking on the AddE button to choose
the data file for this first exercise.

1 Load X¥ Data

File type: EIndiuiduaI fileg

File name(s)

[ Enable reload (unsmry files anly)

[ create history data set

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

[ o

J[ Cancel ” Help ]

This will bring up a typical file browser dialog such as this one:

) Open Files ==
.
@uv\ | <« ProgramFiles » Tecplot » TecRS20xRx b examples » + [ 42 || search examples )
Organize New folder =y 0 @
X Favories Neme . Date modified Type Size
comparisons T711/2016 143 PM  File folder
3 Libraries | Completions TAL/2016 143 PM  File folder
| streamlines 71172016 143PM  File folder
1% Computer [ chefanfrit /872016 103 AM  FRFT File 158 KB
|| <helanhist 7/8/2016 103 AM ST File 70 KB
€ Network || chelan.unsmry N 7/8/2016103AM  UNSMRY File 127 KB

| quinaultigr-zyp.unsmry B 7/8/2016 1.03AM  UNSMRY File 60 KE

+  |Eclipse(SLB)/Chears files (".u"s*

File name: chelan.unsmry

WeOll start with an Eclipse Unified Summary file
(UNSMRY), so change the file filter to reflect that

option. Then navigate to the

examples folder,

which will be in the location where Tecplot RS
was installed. On Windows installations, this is
usually C:\ Program Files\Tecplot\TecRS 2025
R1l\examples Finally, select the Chelan.unsmry file

and click Open.

When you get back to the Load XY Data dialog, youOll see the Chelan.unsmryfile in the list of file names.

Click on the OK button to load the data.

XY Variables Plot

The program should display the XY Variables plot type. This happens automatically when the first file
opened is an XY file. However, if you previously selected a different option, it may be necessary for you

to choose the correct plot type now. Do this by selecting

sidebar.
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Using the lists in the sidebar, select OIL-01 in Entities and WPR in the Y1 variables list.

'. Tecplot RS ..- £

Project  Edit  Yiew PlotType Templates Gallery Data  Options  Insert  Plot  Frame  Analyze Macro  Help

ORERRSE Ab€L 0RO R wAb A B8 (0 BB EH VB i[5 oy &
+ |

w Wariables

[ ies WPR
Symbals Reload
Entities
OIL-01 o
lL-02
OIL-03 N
olL-04 30
GAS-05 "
FIELD 5
25
> L
<
=
div > a= a2
m
Properties @' B
il &
x: [DATE ] i 2 15
o L
IR « | [TIME - 5 10 “‘1;
VPG DATE 4
PR AP = i
WCT AP, 5
WYHP EHP \
G GIC |
IR GIR l\ﬂ—._a_am
YO, GLR . L . -
pC a0l o1f4ie70 010111974 010111978 010111982 01/01/1986
GOR A Date
Data Set
Compare | | Delta chelan unsmry 26 Jun 2015

s 2%

Click to Select, Drag ta 3elect Group

Congratulations! YouOve just created your first plot with Tecplot RS.

Choosing Entities

Near the top of the sidebar is a list of all the entities found in the sample file. From this list you can
choose the structure or data that will be plotted. Right now, the first entity in the list (OIL-01) is
highlighted and displayed.

You should now select a different entity. There are several ways to do this:

¥ Use the mouse to click on a different name, such as OIL-03.
¥ Click on the (next) or (previous) buttons beneath the list.

¥ If the control containing the list is active (has focus), then the up and down arrow keys on your
keyboard may be used.

Note how each time you choose a different entity, the plot changes instantly.
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Choosing Variables

Beneath the entity list are three controls containing a list of all variables found in the file. With these

options you have complete control over which values are shown and on which axes. By default, the
program puts time or date on the X-axis and the first variable other than time or date on the first Y-
axis.

You should now choose |Gt =S =

Project Edit Wiew PlotType | Telglates | Gallery Date  Options Insert Plot Frame Analyze Macro  Help

a different variable for INFEESIH APELH RO M WA A B @@ VB W a0 S
the Y1 axis. For |™== o

GPR
example, choose FIELD | wisms Reload
. . Entities
from the Entity list box o1 FIELD e
and GPR from the Y1 | o —-
G45-05
axis variable list box, —
your display should z om o\
then look like this. hldd L &t / X
e g
2 amo &
As with entity | » 2 3 | \
i are * e 5 : i .
selections, note how the o - & 2o {
lot is updated instantl Lo I
plot is updated instantly Lor = [ A
IR GIR
When you Choose a neW gEéINE SBR]_ I]1JH1I1QTI] - 01/01/1974 - 01/01/1978 - 01/01/1982 ’ 01/01/1986
variable. b o e - Date
Data Set
[ Compare  [] Delta chelanunsmry 26 Jun 2018
e 20 .

Click to Select, Drag to Select Group

Displaying Multiple Variables

Although the entity list allows you to select only a single well, you may choose to display multiple
variables in your plot. To start, highlight both OPR and GPR in the Y1 axis list box. This plot should
instantly change to show two lines for the selected entity; a green one representing the oil production
rates, and a red one for the gas production rates.

Normally, when you choose one item in a list box the highlight on the previously
selected item is cleared. To make multiple selections in a list box that allows them, you
can use the following techniques:

¥ To choose two or more consecutive items, you can click on the first one and then,
while holding down the left mouse button, "drag" the highlight to the last item
| before releasing the mouse button.

¥ You can also choose a range of items by clicking on the first one and then holding
down the Shift key while clicking on the last item.

¥ To choose two or more non-consecutive items, hold down the Ctrl  key and click on
the desired selections.

¥ Ctrl '+ Left-click can also be used to un-select a single item without removing your
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other selections.

¥ Ctrl '+drag or Shift !+ Left-click
consecutive items without undoing previous selections.

Since you chose both
OPR and GPR in the Y1
axis list box, both
variables are scaled to a
single Y axis on the left
side of the plot. Since
both values have
similar value ranges
(even though the units
are different), the plot is
acceptable.

I Tecplot RS [y -.- £3u]

method may be used together to choose

Project Edit View PlotType Temnplates Gallery Dsta Options Insert Plot  Frame Analyze Macro  Help

INEEESEH APLE O R wA A EE [ @M NVE R o S
e

HV Variables & x
Symbols Relnad
Entities
QIL-01
QIL-02
QIL-03
OIL-04
GAS-05
FIELD:

diirp @
Properties
f
GPC - | |TIME -
et
LGC WAPL
LGR PR
La) (s} BHP
QIR GIC
OMLINE GIR
OPC GLR
O | [c0l
STS - | [sor A

Dats Set
Compare || Delts

[XV Variables ) ] (2]

Click to Select, Drag to Select Group

2000

Gas Prod Rate (MSCF/DAY), Oil Prod Rate (STB/DAY)

GPR, OPR
FIELD ¥
000
6000 /"\
4000 Ay

VAl
VAR

\x
\1‘_‘_“*--'._‘
[I1!H1f19?l] 017011974 010111978 01101/1982 01011986
Date
chelanunsmry 26 Jun 2018

Now add WPR to currently selected Y1 axis variables (
variables. For the FIELD entity, your plot would look something like this:

Ctrl '+ Left-click ) to display a total of three
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GPR, OPR, WPR

—a— GPR
—a— (PR
—a— WPR

I_
o

g000

6000 rd

4000
.

2000 | ~.\ 4 \\"—M’_'_'H_'_'_F
\r\\\

‘_'_‘_.-'—-M__‘_, & & & &
el & & & ™ ™

01011978  0101/1982 " 01/01/1986
Date

I]1J‘H1.f19?l] 011011974

H Rate (MSCF/DAY), Oil Prod Rate (STB/DAY), Water Prod RatqTB

chelan.unsmry 26 Jun 2018

Since the production rates for oil and gas are an order of magnitude greater than the water rates (not
to mention different units), we don®t see much variation in the WPR line.

Creating Multiple Y Axes

To solve this problem,  vq. ¥I-5:

letds move the water

GPR = | |SWP -
production rate to a LGC Ve
second Y axis. To do [LGR VIR
. . . QIc WPC
this, simply click on OIR VPR
WPR in the second list OMLIME WCT
Qpc WHP
box. wic
5TS WIR
SWP WOR
WIC WPC
VIR .| | CE—
M
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Now your plot should look something like this:

GPR, OPR, WPR

FIELD —e— GPR
—a—— OPFR
- —a— WPR
<< 8000 125
e
11}
- -
n L
]
- =1 100 -
€ 6000 A %
T - o
e L] / 3
o - fui
= — 75 m
o Py
- b
5 4000 4]
> :
T i -1 50 o
o o
= 2000 ]
o
ox
- L
8 _
=
o
w L
5 2963 1972 1976 1980 1984 1933
Date (YEARS)
chelan.unsmry 11.Jul 2016

A second Y axis has been created and automatically scaled to ranges more suitable for the water
production rate.

Save a Gallery Plot
ItOs time to save your first Gallery Plot. YouOll learn more about these in a later
chapter, but for now just follow these steps:

1. From the menu bar, select Gallery > Save .
2. A small dialog will pop up asking for a name. Enter Field Production Rates.
As you work through the examples youOll be asked to save additional gallery plots. Be

sure to do these steps AND those that have you save a Project File, which is covered in
the Saving a Project File section.

You can have a total of up to 5 Y-axes, and you can choose multiple variables for each. The variable
selections for the additional axes are made in the same list box that was used for the second Y axes.
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Use the small drop list labeled "Y2-5" to control which axis you are selecting variables for.

— - This selection tells
' fa i _ <: RS which axis you
~ | |SWP - are choosing a
LGC VIC variable for.
LGR VIR
OIC VPC
OIR — | [VPR
ONLINE WCT
OPC = | |WHP
OPR [Nl
STS — | |WIR
SWP WOR =
VIC WPC
VIR | | E—
N«

Stepping Through Entities

Once you have chosen the desired variables and the axes on which you would like them to be
displayed, try stepping through the various entities. One option is to click on the "Next" button: i
This will display each entity in turn.

You can also automate the entire sequence of entities. Start by selecting the first entity in the list, and

then press the "Play" button: D

XY Entities Plots

20



There are other types of XY plots, but the methods

used to create them are essentially the same as
what youOve already learned. LetOs look at another
from the

type by selecting Plot Type > XY Entities
menu.

Single Entity Plot

At first glance it may appear that this is no
different from the XY Variables plots that you just
made. The difference is that with XY Variables, the
plot shows a single entity with one or more
variables. But with XY Entities, the plot displays a
single variable for one or more entities.

The default selections are highlighted, and you
should see a simple plot for the Water Production

Rate for the OIL-01 well. (If not, make these
right) Now the

selections as shown to the
Previous and Next buttons will cycle through the
variables and update the plot accordingly.

Multiple Entities Plot

XY Entities

& Lines
B symbols

Filter...

Reload

Properties

X: DATE

Yo vIC
VIR
VPC
VPR
WCT
WHP
WIC
WIR
WOR
WPC

AVYV AT H

Entities

(Jsum [] Avg

Ignore O values o

oIL-02
OIL-03
OIL-04
GAS-05
FIELD

Data Set

[ ] Compare Options

XY Entities

To see the real difference between the XY Entities and XY Variables plot types, select multiple items
from the Entities list. Highlight OIL-01 through OIL-04, and you should immediately see a plot that

looks similar to the following:
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With XY Entities plots, you can compare the same variable for multiple wells or other entities. You can
now look at different variables for all four wells by stepping through the variable selections. You can
also press the Play button to automatically scroll through all variables.

Sum and Average Options

Now click on the Sum tpggle to turn it
on:

And instantly see the resulting plotE
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With just a click of a toggle, you have instructed Tecplot RS to add the values for two or more wells
(those selected in the Entities list). ThereOs also a toggle to average values.

Saving a Project File

As your final step in this exercise, youOre going to create a Project File. On the menu, choose Project >
Exit .

A dialog will pop up asking if you want to save your current project. Choose YES.
Enter "Chelan" as the name of the project and click the Save button.

Project files are one of the greatest time savers available in Tecplot RS. A project file saves the names of
all the files you have loaded, the styles (plot appearance) that you have defined, and the plot type and
selections active at the time the project was saved. The purpose is to return you to the same place (or
nearly so) the next time you use those files.

With the project file, you can now interrupt your work in the Quick Start tutorial and return to it later
without having to repeat previous steps.
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When you restart Tecplot RS, your ten most recent project files are listed in the Project menu and/or

the Welcome Screen, so a single click is all that is needed to select one. As you do additional work, you
will be asked if you want to save any changes to the project file. Changes might include loading
additional data files, refining styles, etc. For this tutorial, always save those changes unless you have
specific reasons not to.
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Part 2: XY Plot Appearance

XY Plot Appearance

Now that you have a general idea about how to create a plot, letOs look at changing it to match the way

you want it to look. If necessary, start Tecplot RS and choose the Chelan project file (created in the
Project drop-down menu.

previous section) from the list of files under the

Paper Layout

The plots you created in Chapter 1 had titles, a legend, and date
information. These reflected the factory defaults for a paper
template that is used for all plots in Tecplot RS. You donOt have to
use these defaults - the Paper Layout function lets you create new
templates to your specifications. You can even tell Tecplot RS to use
a specific template every time you run the program.

Choose Plot Type > Paper Layout . Your plot will disappear, and
the sidebar will change to reflect the options for Paper Layout.

While in Paper Layout mode, you can modify or create new
templates for all your plots. You can add text, titles, legends, and
other standard items. YouOll have complete control over the font,
color, size, and placement of each item.

The Tecplot RS templates are stored in files that you can name and
load as needed, so you can create many different styles for use with
different types of plots. To help get you started, a couple of sample
template files were included and installed along with Tecplot RS.

Complete information about the Paper Layout templates can be
found in Appendix B of the UserOs Manual. For now, youOll just
make use of some pre-defined templates.

From the Paper Layout sidebar press the LoadE

dialog. The sample files are in the

Once loaded, your display should look similar to this:

Paper Layout

Paper
show Paper

Size: Color:
Letter v

Dimensions: - N
Orientation:

Height: 8.5

width: 11.0  Landscape

White

Frames

Plot: Header:
Style Show

H: 8

Footer:
Show

H: 5

W: 100

W: 100

Style

Dynamic Text

Style

RS_FILENAME
RS_FRAMETITLE
RS_PLOTTITLE
RS_ENTITY
RS_VARIABLE
RS_NNCVAR
RS_STREAMVAR
RS_PAGENUM
RS LEGEND

Add Text

Title Options

File

Factory defaults
[] Load at startup

Load...

Save

Paper Layout

v @

SingleFrame.rslayx .

button. This will bring up a separate file loading
examples folder under your Tecplot home directory (the one you
selected when you first installed Tecplot RS). Find and load the file named
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:_RE_P_LSTﬁTL_E
. RS_FRAMETITLE

RS _LEGEND

| RS_OR IENTAXIS

I

|
[QS_EIUBEILELEGEND
L RE_FILENAME

|
RS_STREAMVAR |

RE_STREAMLEG END|

RE_NMCWAR |

RS_NNCLEGEND|

YOUR COMPANY NAME 11 Jul 2016 |

Adding Your Company Name

The sample template contains a place for your company name, indicated with an arrow above. YouOre
going to make a quick change to the template to insert the correct name.

Double-click the text that reads "YOUR COMPANY NAME." The Text Details dialog appears:
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] Text Details =)

Y OUR. COMPANY MAME]
Helvetica Bold * Size 2.2 =

Color B Elack Line Spadng 1 =
Angle (deq) Text Box

Anchor

Position By |Frame

[ Close ] ’ Cancel ] Help

Change the text so that the correct name appears in the text box, then press the Close button. The
display will be updated with the name you selected.

Saving the Paper Layout Template

Click on the Save As button. Assign a new name for the file, such as "MyTemplatel". You can also
toggle on the option to "Load at startup”. If you do so, the next time you run Tecplot RS, it will
automatically use this layout for your plot.

From the menu, choose Plot Type > XY Variables or Plot Type > XY Entities to return to your
previous plot. Your plot should reappear, but it will now use the modified template including your
company name.

Customization Using Plot Options

There are many more ways of fine-tuning the appearance of your plots. This exercise will introduce
Plot Options. Start by creating an XY plot using XY Variables. Make sure youOre using XY Variables and
not XY Entities, and that OPR is one of the variables being shown. It doesnOt matter which entity (well)
you choose.

Now double-click on the green line representing OPR. This should launch the Plot Options dialog, and
OPR should be highlighted in the selection list:
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i

I Plot Options

| Load [ Save | Variables XY Lines | XY Axes I Grids | Grid Legend Grid Axes Cell Labels I Wells
Style set: [Acti'u'e v] Lines
Variable: -+ Color [Dei’ault - ]
GPR ~| patten  |Default v |
LGC
LGR length 1% - |
EI?PR — Thickness 0,40
QIR 3 Symbals
OPC
Coor [Match e 7] @i
5T1
T2 Shape [Default - ]
573 Snaci -
pacing D =4% -
5T4 [ ]
5T5 Sizge 1.00
5TE &
[7] Leng names

E Close ; [ Help ]

This page shows the styles that are used when plotting OPR (Oil Production Rate) for the "Active" style
set. Note that many of the options are shown as Default. This refers to the default styles that are
defined by the Eclipse/SLB simulator option that you selected at the start of this tutorial.

If you wanted to change the defaults you could do so using the Variables tab. However, the default may
also be referenced in style sets for comparison plots (these will be covered in a later section). For this

exercise, you are going to change your plotOs styles directly as opposed to redefining the "default"
settings.

Using the controls on the dialog, change the line thickness to 0.7, and uncheck the Symbols toggle. Then
press the Apply button to see the results, which should be a thicker line without symbols.

Next, use the sidebar to turn on GPR (if itOs not already displayed). To alter the styles for this line, you
can either double-click on the red line representing the gas production rate, or simply select it from the
variable list in the Plot Options dialog.

Note that symbols are still turned on for this selection, and the line thickness remains at 0.4. Each
variable (property) has its own set of styles. This makes it easier to differentiate them on a plot.

For the GPR, use the drop-down list for the symbol shape to select Character (at the bottom of the list).
This will activate a small text field next to the list, and you should put the letter 'G' in that box. Change
the symbol size to 1.8, and the line thickness to 0.1. Finally, press the Apply button.
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The result is a greater distinction between styles for each line.

This exercise is intended as a basic introduction to Plot Options. In later chapters youOll be making
more advanced changes. A complete discussion of Plot Options can be found in Appendix D of the RS
UserOs Manual.

Save Changes To The Project File

When asked if you want to save changes to the Chelan project file, be sure to do so. This will save the
new paper layout template and changes to the line styles in Plot Options.

Note that you will get this message whenever you close the program or load a new project file, even if
youOve made no changes to the project. ItOs just a way to ensure that you never lose a setting that you
wanted to keep.
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Part 3: Multi-frame XY Plots

Multi-Frame XY Plots

Up to now, all the examples have utilized a single frame. In this exercise you will learn how to create a
page containing multiple plots.

The Multi-Frame Options Dialog

With the Chelan data file loaded, go to the XY Variables plot type. If necessary, highlight the first entity
in the list (OIL-01) and set up the variables so that OPR and GPR are on the Y1 axis, and WPR is on Y2.

To bring .up the dialog t_hat co_ntrols the mult_|- 7'} Multi-Frame Options @
frame options, you can either click on the multi-

Bl . ' Frame Mode:
frames button [EE or choose Options > Multi- ) Single Frame @ Multi Frame
Frame Options from the menu. This will bring up Multi-Frames
the dialog shown here. Columns =
Change the Frame Mode to [ Multi-Frame ] Make Bows |2 <
sure the other settings are also as shown, then [¥] Link Grid View | Rotation
click on [Close . [] Link Inside Views / Blanking

Link Layer Toggles
[] Link well Toggle

Frame Spacing

2 % % of Paper Size
0.25 + Minimum (Inches)
Quick Plots
Location Area (%)

L113

(") Bottom of Page a0

@ Right Side of Page

Close ] E Apply ; [ Help

Your plot should immediately change to look something like this:
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You should have a total of four frames (two rows by two columns), showing the first four wells.

Now click on the Next

button | under the entity list. YouOll notice that the highlighted entity

"jumps" down four spaces and Gas-05 and the FIELD entities are displayed on your screen. The Next
and Previous buttons automatically adjust to the number of frames selected for display.

Note that each frame displays the same set of variables and a different entity.

Mult-Frame In XY Entities

Using the Plot Type menu, switch to XY Entities. Select the WIR variable and the FIELD entity. Make
sure to turn off the Sum toggle if itOs still on. Now you should have four frames for the FIELD entity,
each showing a different variable:
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Again, try the Next and Previous button controls. This time, they cycle through the variable selections.
Not all variables are present or interesting for the FIELD entity, so some of these plots might be blank
or display a message indicating that the variable does not exist. You might look at the other entities

when you run into such a plot.

Multi-Frame Paper Layout

Now that we are displaying multiple frames, there is redundant information being displayed. The
company name, file name, and date are repeated in each frame. In the XY Entities plots, the entity
names are repeated, and in the XY Variables plots the same variable list appears in each frame. In this
exercise, youOll instruct the system to use a paper layout template that cleans up the display.

From the menu, choose Plot Type > Paper Layout . Then click the | Load | button. As you did in the

exercise in Chapter 2, youOre going to use a sample layout that was provided with your software. This
one is named "MultiFrame.rslayx", and it is also in the examples folder under the Tecplot RS home

directory.

Once loaded, your template should look something like this:
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RS_FRAMETITLE

RS _ORIENTAXIS

RS_STREAMYAR

RS _STREAMLES END

RE_MMCWAR
ES BUBBLELEGEND . . . - — — - - - - - — — —— .  __PS NHNCLEGEND
| RS_FILENAWME — S - TTJUlZ016

YOUR COMPANY NAME

DonOt worry that the template shows only a single frame even though you will be making multi-frame
plots. The style in the single plot frame will be applied to all frames.

The new template differs from the previous one in that it makes use of the header and footer frames.
The header and/or footer will appear only once on the paper. No plots will be placed in the header or
footer - they can contain only text. Since the header and footer appear only once on the paper, they are
the ideal place to put text that doesnOt change from frame to frame.

Another advantage of the header and footer frames is that the text in it can never interfere with the
plot itself.

In this sample paper template, the plot title has been placed in the header frame and the frame title in
the plot frame. When creating plots, Tecplot RS will use the plot title for labels that apply to all frames
of a multi-frame plot, and will use the frame title for items that change in each frame.

As in the first exercise, there is a place for your company name, this time in the footer frame. Double
click on the text and change it accordingly. Finally, click on Save As | and save your new template
under a different name that you choose.

Return to the XY Variables plot type.
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Your plot should now look something like this:
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YOUR COMPANY NAME

Note how the plot title (in the header) reflects the variable names, which are the same for all frames.
Within each frame, the entity is identified in the space designated for the frame title.

Now switch to the XY Entities plot type and change the variable to GO1:
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This time, the title in the header frame reflects the entity name (which is the same for every frame),
and the titles in the individual frames identify the variables.

Save Gallery Plot #2
I Save another gallery plot using Gallery > Save . The name will default to the one you
saved before, but change it to Field Multi Frames. You have now saved two different
plots to the gallery. YouOll soon see how these are used

Save Changes To The Project File
As the final step in this exercise, save your changes to the project file, either by clicking on the Save

icon Q on the toolbar or selecting Project > Save from the menu. The project file will now contain

your changes for the line styles, your paper layout template for the multi-frame plot, and the gallery
plots.
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Part 4: Filters

Filters

Assuming you are continuing from the previous exercise, you have the sample data file Chelan.unsmry

loaded and the paper is set up for 4 frames (2 rows x 2 columns). With those settings in place, select the
XY Entities plot type.

The Need For Filters

In the previous exercise, we saw that some variables do not exist for every entity. This leads to some

plots in our multi-frame layout having only an error message in them, as shown below, where we have
chosen the OIL-01 entity along with API as the Y variable.
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Flip through the variables using the Previous and Next buttons.

Now choose FIELD as the entity and flip through the variables again using the Previous and Next
buttons. Again, some frames will have the message, this time for different variables.
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What is happening here is this: Entities
are classified into different types. Type

classifications include Field, Wells,
Layers (completions), Groups, and
other options that are simulator

dependent. All entities of a single type
share the same list of variables, but
some variables will exist for one entity
type but not another. For example, in
this file the Field and Well types both
include WPR, OPR, and GPR, but the
VPR variable is used only for the Field,
and the LGR variable is assigned only to
Wells.

By default, the list shown in the dialog
contains all variables, regardless of
whether they are used in just one entity
type or all of them. The entity list also
contains all entities regardless of type.
As you step through the variable list
creating XY Entity plots, you will get the
blank frames when one of the variables
doesnOt exist for the particular entity
being plotted.

The filter option can solve this problem.

When vyou click on the FilterE

button, this dialog appears.

The Type Filter

There are two list boxes in the Filtering dialog. The top one contains the Entity Type list. This is a list of
all the possible entity types. Note that some entity types may not be familiar to you. This is because the
list includes the types used by all the different simulators that are supported by Tecplot RS, and some

i

] Filtering

Groups/Areas
Regions

@ Ascending

(71 Descending

Variable |TIME - |

)

Mame | Values I Sel Sets |

Comparison String

Search Condition

Containing -

i@ Add to selections
(71 Remove from selections

(! Replace selections

Make Mew 55 | 55001

Edit 55...

A

ok || Hep

of the types may not apply to the simulator software that you are using.

By choosing items in the filter list, you can limit both the variables and entities that are displayed in
the main dialog. For example, if you choose "Wells" as the filter, only well entities will be shown in the

entities list, and only those variables recorded for wells will be included in the variables list.

37



By default, all entity types except completions and blocks are selected, which is why Tecplot RS tried to
plot variables that might not have existed for a particular entity.

The lower list box, titled "Entity List", contains a preview of the entities from the current data file that
are of the type(s) selected in the Type Filter. If you choose Wells in the type filter, the lower list box will
show you which of your entities belong to that classification.

In the Chelan data set, when you highlight only the Flow option in the upper list box, your lower list
box is empty. This is an indication that the current file does not contain any entities of this type.

By choosing each type in succession, you can see exactly which entities (if any) belong to a
classification. This information is also summarized on the Manage Data dialog.

You may select multiple types in the Filter list (Hint: use [Ctrl + Left-click] to choose non-consecutive
items.) For this exercise, however, choose only the Wells option and then click on the OK | button.

When you return to the XY Entities sidebar youOll notice that both the entity and variable lists are
smaller. Now when you step through the different variables using the Next and Previous buttons, there
will be no more blank frames.

The Entity Filter

Now letOs return to the XY Variables plot type. Your type filter will still be set to display only the entities
and variables in the Wells classification, and you can now use the Next and Previous buttons to scroll
through the various wells.

What if you were interested in only some of these wells? For very large olil fields, the list can be quite
long, and often youOll work with a subset of the available wells.
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Entity List

This is where the Entity List becomes useful. Click on the FilterE button
to return to the Filtering dialog. You will notice that, by default, all the
entities in the lower list box are selected.

Change this by highlighting only a subset of these entities. For this exercise,
choose wells 1, 3, and 4 (using Ctrl !+ Left-click  to select 3 and 4) and then
click the button to return to your plot.

Now the only items that appear in XY Variables [~ |
the Entities list and on the plot are @ Lines —
the three wells you selected in the @ symbois ——
Entity List. Entities &

OIL-01

OIL-03

OIL-04

AVYyEUE

After accessing the Filtering options, it may be necessary to reset the variables you
would like to display. Because the application of a filter may change the variables
available in the list, the selections are returned to the default state.

After resetting the variables to be displayed, your plot should now be limited to only the three wells
that interest you.

Sorting

There are additional options in the Filter dialog that further increase its power. The next one weOll
examine is the Sorting option.
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Return to the Filter dialog. In the Sorting section, e
} . Sorting GAS-05

choose "By Variable Value" and Descending order. _ OR-00
YouOll see that the Variable option menu becomes © By Type g
active. From this list, choose "WPR" (Water > By Entity Name OIL-04
Production Rate), and press the [Apply | button. © By Variable Value
Now your selection list is sorted so that the wells @ Ascending
with the highest WPR appear first, and others ) Descending
follow in decreasing order.

Variable |WPR - |

——~

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

Note also that sorting the list does not change either the type filter or selections you made within the
entity list. (For example, FIELD is not shown in the Entity List because we still have only Wells selected
in the Entity Type list.) However, sorting will affect the order of the entities that appear on the sidebar,
and also the order that they are plotted when you step through multiple plots or use the Play button.
This is a great way of organizing your plots according to critical quantities.

Selection Methods

Just as you can sort by various criteria, you can also automatically select entities using similar
operations. For example, you can find all wells with names that begin with or contain a specified
character or string of characters. You can choose wells according to production values that are above,
below, or even between a set of limits that you specify.

You can even limit the search to a certain time range. So, for example, you can instruct the program to
find all wells with Oil Production Rates that were above 500 STB/Day between 1966 and 1980.

These options are a way to automatically highlight items in the Selection List, so that you donOt have to
do so manually. In addition, you can specify whether the new entities are added to, removed from, or
completely replace the current selections. This gives you a tremendous amount of flexibility and power
to choose precisely the wells or other entities that interest you most.
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Mame Values Sel Sets

Comparison String

Search Condition

Containing

@ Add to selections
) Remove from selections

) Replace selections

These automated selections are made using the tabs in the lower right
corner of the Filters dialog.

Use the Name tab to designate criteria for finding wells by name, and the
Values tab to do the search described above based on Oil Production Rate
and Date.

After setting the selection criteria, press the Apply | button to make the
selections and see the changes highlighted in the Selection List.

Before using the Sel Sets tab, youOll need to know more about another
powerful tool: Selection Sets!
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Part 5: Selection Sets

Selection Sets

Our example data set is small, but in the real
world you could be dealing with projects
containing thousands of wells. In those cases,
choosing or making changes to the entities you
want to include can be time consuming. The Filter

dialog allows you to choose a subset of wells or
other entities that are of interest to you. Those
selections are then used in lists and other
displays, making it much easier to find the entities

you want.

It would be nice if those selections could be
remembered for future use, and thatOs exactly
what Selection Sets are all about!

At its simplest level, a selection set is simply a list
of entity names. Tecplot RS can save this list so
that you can reload it, eliminating the need to
repeat the selection process.

Creating Selection Sets

Entity List

GAS-05
OIL-02
OIL-01
0IL-03
OIL-04

Mame | Values I Sel Sets

Comparison String

Search Condition

[Cunmining

@ Add to selections
(7} Remove from selections

7 Replace selections

Select all

Make Mew 55 | 55001

Edit 55....

i

Although there are other ways to create selection sets, the Filter dialog is a good place to start.

If you were following the examples in the preceding chapter, you have the Filter dialog displayed and
wells OIL-01, 03, and 04 are highlighted in the selection list. YouOll also see a button labeled

SS|, and a text field with "SS001" in it.

Make New

Press the | Make New SS button now. The only thing that will appear to happen is the text field will
change to "SS002". However, youOve just saved a selection set containing the items that were

highlighted.

Selecting by Entity Name
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From the Name tab, enter an 'L’ in the text box Name | Values | SelSets

labeled Comparison String. Make sure the Search
Condition is set to Containing, and choose the
radio button to Replace Selections.

When you press the Apply button, the items in the [Cﬂﬂﬁining A
list box should change so that entities names ) Add to selections
containing an 'L’ are highlighted (everything ) Remove from selections

except GAS-05).

Replace the "SS002" with "L
Names" and again press Make New SS.

Comparison Siring
L
Search Condition

@ Replace selections

Make Mew 55§ L Mames

Selecting by Variable Value

| Mame | Values | Sel Sets |

var VPR

z)

Is [Less than

z)

Value 28 -
Search Limits

@ al From
) Dates To
() Times

) Add to selections

(") Remaove from selections

@ Replace selections

Make New 55§ Low H20

Change to the Values tab, and fill out the options as shown here. Click on
Apply ), followed by |Make New SS.

You now have three selection sets. SS001 contains the wells that you
highlighted manually, "L Names" includes all entities with names containing
the letter 'L', and "Low H20O" contains entities whose maximum water
output is less than 28 BBL/Day.

Viewing And Editing Selection Sets

Click on the [Edit SSE

button to bring up another dialog that will allow you to both view and alter

your selection sets (NOTE: This dialog can also be accessed from the menu Data > Selection SetsE  ):
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[ Delete ] [Remove Items]

Imported sets will replace
current ones,

ok 1 me |

Entities list and then click on
dialog to add entities to the list.)

the text field, then press the

To delete a selection set, first highlight the name and then click

Using Selection Sets

Now that you have a few sets defined and saved, what are you going to do with them?

The primary purpose of selection sets is to make selections! Use
them to choose multiple items in a long list, particularly the one in
the Filtering dialog. Close the Selection Set dialog to return control
to the Filtering dialog and then choose the Sel Sets tab.

Make sure the Replace Selections option is selected. Then highlight
each of your selection sets in turn and press Apply . YouOll see how
the items in the Selection List are highlighted accordingly. So while

you used the list to create selection sets in the first place, youOre
now using the sets to select items in the list.

By now you may have also figured out that you can use selection
sets to make other selection sets. For example, you could initialize
the list using Replace Selections and SS001, and then change to
Remove From Selections and choose the Low H20 set. You can also
add two sets together using the Add to Selections option. The
possibilities are endless.

When you get to the Grid plots, youOll see that selection sets can be
used to control which wells are displayed in 2D and 3D.

Delete

{1 Selection Sets When you highlight a selection set in the list on the left, the Entities list will
Selecton Sets Entites update to display the items in that particular set. Note the "-00" after the
s GAS-05-00 name in the Entities list. This is 00 for most entity types (including Wells
and Field), but when you have a file that includes completions or RFT data,
L0 the suffix identifies the sub-structure.

To remove entities from a set, simply highlight one or more names in the

Remove Items . (Note: You cannot use this

You can also rename a selection set. To do this, first type the new name in
Rename button above it.

n Filtering

Gather Stations
Quality,/ Target

Sorting
0 By Type
(Z) By Entity Name

@ By Variable Value

() Ascending

@ Descending

(@) Add to selections
() Remove from selections

@ Replace selections

Make Mew 55 | Low H20

Select Al

Edit 55...

In XY plots, they offer a quick way to filter the entities that appear. They also form the foundation for

another powerful tool:  |User Groups |.

Save Changes To The Project File

Be sure to save changes to your Project File so you donOt lose your selection sets!
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Part 6: User Groups

User Groups

Simulator output often includes cumulative quantities for the entire field and one or more sub-groups

of wells. These may be classified as separate entity types under the heading of groups, areas, or
regions, depending on the simulator. Each set of cumulative values is saved as an individual entity and
the data can be plotted just as individual wells are.

The User Group function lets you create your own new entities where the variable values are
calculated from two or more wells. It allows you to choose which variables to include and whether to
calculate them by summing or averaging the individual well values, or as ratios computed from the
summed or averaged results. The new entities and variables are then added to the lists and they can be
plotted using any of the XY plotting routines.

Preparation

In order to create user groups you must first define one or more selection sets. The wells to be
combined are specified in the selection set. Only well entity types can be combined to create user
groups-other types (field, RFT data, block data, etc.) will be ignored.

The selection set name will become the user group name, so you should name the selection set
accordingly. Using the default selection set names is fine (i.e. SS001), but you may want to have
something more descriptive.

The Selection Sets that were created in the previous exercise will work fine for this one.

Creation
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From the menu, select Data > Groups/Patterns/Branches to

bring up this dialog.

ﬁ Groups/Patterns/Branches

Salve Variables to calculate

The variables in the list are those associated with the

. . . ©) Wel Patte
current Well entity type. By default, all the identifiable e
. S . (©) Branch
production rate, injection rate, and cumulative values are - e
. . Variables to be Unused Variables to be

placed in the "Variables to be summed" column, and all summed variables averaged
remaining values are in the "Unused variables" column. WPR . GOR

OPR WOR

GPR BHP
This is provided as a starting point only. To change things, Eprc ‘;‘-’m':Ff
you simply highlight the variables that need to be moved, QprC = [<] |so1 >
then use the | < | or | > | buttons to transfer them to a Egg » EE;: <
different list. For example, if you didnOt want to include VPR ‘*{"}-?FE‘ E;ET
and VPC values in your user group entities, highlight those GIR

. VIR
names and press | > | to move them to the Unused variables e v
column. In addition, you might also decide to average some
. . . 55 Lse Selection Sets to defi

of the pressure readings, so you could highlight BHP, WHP, :ﬁg;es the well in01;'11EEg|roup o
and SWP in the middle column and then press > | to move Low H20 perEm

The set name will become

them to the "Variables to be averaged" column. the entity name.

M
]

Create for; [Active data set only

[

J

oK ] [ Cancel Help

Four items are included in the Calculate list. These values are calculated after all the others have been
summed or averaged, and they depend on certain other values to be included in the calculations:

Mnemonic  Meaning 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)

By default, all four values are highlighted (meaning that they will be calculated), but you can change
this as you wish.

Finally, the available selection sets are shown in the bottom-most list. Again, all of them are marked for
inclusion by default, but you can change this and highlight only those you want to use to create new
user groups.

To create the new user groups, make sure all your selections are as desired and click on OK |. The
dialog will close and a small progress dialog will be displayed so you can see how things are going.
Once things are complete, the new user group entity names and variables will be added to the sidebars

and you can immediately begin plotting the results.
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When you create user groups, your selections REPLACE any existing user group

n entities. It isnOt possible to 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.

Save the Project File Changes

If you save changes to your project file after creating user groups, they will be available the next time
you load the project.
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Part 7: XY Equations

XY Equations

In the preceding chapter on User Groups, you saw how new variables such as Oil Cut and Water Cut
could be calculated from the other values that were recorded. WouldnOt it be nice to have this
capability for other entity types?

You can! ThatOs what XY Equations are all about. To access this function, use the menu to select Data >
XY Equations and youOll see this dialog.

i X¥ Equaticns
Equations - Double-dick to change. Right dick for options. Use [MEW] to create a new equation, or just start typing.
[[MEW]
[ Enter ” Cancel ]
variables - Double-dick to insert into equation. © Alfles
TIME b @ Active file only
[BEG | [BAK | [<- | [ 1= | [ OR | [AND | [ ROUND | [ TRUNC | DATE H [] 1anore /o errors
@) (or] (=] (==) [==) (3=] [Csm] [Ccos ] [an] |
(7 8] (3] (1) (=) (52 (asm] (acos] (awan) | N
La]ls5][6][=][=][=>][ ass |[ sien][sqrt]| GR _
(2] (2] (3] (=) () () (o) (noan) (e | S
Co 0 ) () 00 ) o) (o) ) |59° .| Comered)
e ] e

Data equations are used to compute new variables from existing XY values. You can create a single
new variable or several. The new values will be included in the list of variables you can select for
plotting. You can also use equations to modify existing variables.

Writing Equations
Although equations can be much more complex than this, a basic equation might appear as:
{newvar} = {existvarl} <operator> {existvar2}

i. where <operator> includes (but is not limited to) standard operators such as +, -, /, and * For
example:

{GOR} = {GPR} / {OPR}
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The new variable is named "GOR" and is defined as the ratio of gas production rate to the oil
production rate. Both new and existing variable names are always surrounded by curly brackets {}.

You can also include constants and parentheses in your calculations, such as:
{WCT} =100.0 * {WPR}/ {WPR} + {OPR})

The capabilities of equations go far beyond these simple examples. A complete description of equations
can be found in the appendix of the RS UserOs Manual. Although the instructions in the manual show
the use of variable numbers to define equations (e.g., "V3" instead of "{WPR}"), we recommend always
using explicit variable names. This will help avoid errors and will also make your equations generic so
that they can be used with different projects.

The box at the top of dialog shows the equations already entered. The current equation is displayed in

a line-edit control just beneath it, with the Enter | and | Cancel | buttons to the right. To enter a new
equation, you can simply begin typing in this field. You can also double-click the NEW line in the upper
list box to automatically start a new equation.

You may simply use the keyboard to enter your equations, but the dialog offers many shortcuts to

make your job easier. The variables that are found in your current data set are shown in a list box.
Double-clicking on one of these will insert the variable name into the current equation at the cursor
position, complete with surrounding curly brackets. As soon as you save an equation (using the Enter
button) with a new variables, that name will also be added to the list (even though you havenOt solved

it yet) so that it may be referenced in subsequent equations.

The most commonly used equation functions are also available on the dialog. Clicking on those will
also insert them, along with parentheses with the cursor within, to facilitate the next entry.

Saving and Loading Equations

Equations will be saved in your project file. However, it is also possible to save them to a separate file.
This makes it easier to use them in multiple projects, without having to input them each time. The
dialog contains buttons to Save As (where you can assign a new name to the file that will hold the
equations), Save (to save changes to an existing file), and Load (so you can reload a previously saved
file).

Applying Equations

Once you have your equations entered, youOll use the [Apply | button to solve the new variables. Before
doing that thereOs a few things to consider.

If Tecplot RS detects that the variable used as the divisor has a range of values that include zero, it
normally will not accept the equation because of the potential for divide by O errors. However, there is
an option to "Ignore /0 errors”. If this is checked, then any divide by 0 operation will be assigned a
value of 999999.
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Solving the water cut makes sense for well entities, but not for RFT records. Apply To

For this reason, you also need to choose the entity types that will receive the ells -
Completions
Field

new variables. This is done using the "Apply to" multi-select list.

. .
Once the entity types have been chosen, click on the button. Regims

Depending on the size of your current data set, the process can require

anything from the blink of an eye to several minutes. Once complete, the Quality/Target

new variables will appear in the selection list and can be immediately RFT Data

selected for plotting. Aquifers
Blocks 8
e 0

Project File Changes

As usual, save changes to your project file. Although the XY equations themselves are saved in a project
file, they are not automatically applied when it is loaded. You can, however, create a macro that
includes the steps needed to apply the equations.
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Part 8: Custom Plots

Custom Plots

YouOve seen how the primary filter limits both the entities and variables, and the secondary filter
further limits the entity list. The XY Variables and XY Entities plot types give you the ability to quickly
create plots using these filtered lists. You can even automatically create multiple pages of plots,
scrolling through every entity or each variable.

Another level of control is achieved using the XY Custom plot type. With this option you can define
exactly which variables are plotted for each entity and in what order.

You can choose any subset of values, effectively giving you a secondary filter for variables. You can
even design an entire page where some frames display one variable and others may show multiple
values. In addition, you can create different sets of these specifications, so that you could have a design
for each entity type.

The Custom Options Dialog

All these selections are made using the Custom Options dialog. This can be accessed from the menu bar
under Options > Custom Options

This dialog contains options similar to those in XY Variables. It includes controls for choosing the
variables for each axis, including multiple Y axes and one or more variables on each.

Your custom plot definition will include the following:

¥ How many frames are shown for each entity. Each frame contains one plot. Note that this does not
necessarily have to correspond to how many frames are shown on a single page. If you define 6
frames per entity, and set up your multi-plot options for 2 frames/page, the program will create 3
pages of plots per entity.

¥ For each frame, exactly which variables are shown and on which axes.

You start by defining the total number of frames. This is done in the small drop list labeled "Total". You
may choose from 2 to 12 frames.

For each frame you must select the variable or variables you would like to display, and also which axis
they should appear on. This operates identically to the selections made in XY Variables.

A list control is used to select which frames you are specifying:
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Use this drop _ i
list to set the ) Custom Plot Options X
total number of S voricbies
frames. '
> wl
Current |1
. . 2
Use this list to 3 Use th
identify which 4 -se these
frame you are > 6_ 232 (E?the
making ;
selections for. variables to
Custom File be shown in
Factory defaults the Current
Load at startup Frame.
This toggle controls Variables

whether Iong or short. _—> ] Show long pames [ Soxt
names are displayed in -
the lists [¥] Show from active data set only

[ Gose [ reb

For this exercise, you are going to do the following:

¥ Set a total of 6 frames.
¥ All frames will have Time on the X-Axis.

¥ Y-Axis variables will be as follows:
FEEEFrame 1: Gas Production Rate (GPR)
EEEFrame 2: Water Production Rate (WPR)
EEEFrame 3: Oil Production Rate (OPR)
EEEFrame 4: Cumulative Gas Production (GPC)
EEEFrame 5: Cumulative Oil Production (OPC)
EEEFrame 6: Gas / Oil Ratio (GOR) on Y1 and Water/Oil Ratio (WOR) on Y2

T M M e e m

If necessary, open the sample Chelan project file, then set up the Custom Plot options as described
above. The illustration on the preceding page shows what the Custom Plot Options dialog should look
like for frame 5.

Creating XY Custom Plots
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Select Plot Type > XY Custom . The sidebar will show the available
entities.

Access the Frames options and set things up for 4 multi-frames in a
2x2 configuration.

For the FIELD entity, the first page of the display looks something like this:

ﬁ Multi-Frame Options @

Frame Mode:
) Single Frame @ Multi Frame
Multi-Frames

Columns 5 =

Rows 2

4k

Link Grid View f Rotation
[ Link Inside Views / Blanking
Link Layer Toggles

[ Link well Toggle

Frame Spacing

2 + % of Paper Size
0.25 = Minimum (Inches)
Quick Plots
Location Area (%)

@ Bottom of Page 30

4k

() Right Side of Page

[ Close ] E Apply ; [ Help
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Because your multi-frames options are set up for 2 x 2 frames, only the first four of the six frames you
specified are shown.

Pressing the | Next | button [>] brings up the remaining frames:
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You might prefer to set up your multi-frames options to a 3 x 2 frame layout, so that all frames for the

selected entity are displayed on a single page:
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By combining the options in Filters, Multi-Frames, and Custom Plots, you can create plots that display
only the variables you want, choose the order they appear, and limit which entities are output.

The Play Button

To quickly view all the pages, highlight the first entity in the list and then press the Play button( } ).
The program will automatically scroll through each page.

If the animation is a bit too fast, you can slow things down. Access Plot Options and choose the first tab
(Load / Save). The animation speed is controlled by a slider:
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i =

I Plot Options

Load [ Save | Variables XY Lines XY Axes I Grids | Grid Legend Grid Axes Cell Labels I Wells

Current Style:  From project file
Load at startup
Load... Misc Settings

Default time variable ) Time
Save
@ Date

Save As...
Date format | 2000,50 -

Animation step delay D

Short Long

%

E Close ; [ Help

Want to print your plots or record to a file them for display outside of Tecplot RS? See RS Variables
Files of the RS UserOs Manual for a discussion of output options.

Save Project File Changes

When you update your project file with the recent changes, the settings for custom plots will be saved.
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Part 9: Comparing XY Data Sets

Comparing XY Data Sets

It is often useful to be able to compare data from two or more files. The separate data sets may be
simulator output versus observed values, or perhaps multiple simulator runs. Tecplot RS contains tools
to allow you to display comparison data in several different ways.

Loading Multiple Data Files

Since the data sets to be compared are stored in different files, you must start by loading at least two.
You can load hundreds of XY files at once if needed, and you can choose files from among all those
loaded for display and/or comparison.

Start with the Chelan project file that you have been using for the preceding exercises. If multiple
frames are being displayed, use the Multi Frame Options dialog to switch back to a single frame.

Click on Project > Load XY Data or use the button on the toolbar, and then use the AddE | button to
bring up a file browser.

The first file you loaded was a Unified Summary file from the Eclipse simulator. This time, youOre going
to choose a History file, which contains the actual recorded output. This will allow you to compare
recorded and simulated data.

Using the drop-down on the browser dialog, change the filter to "Eclipse(SLB)/Chears files". If needed,
browse to the Examples folder which will be in under the folder where Tecplot RS was installed. Then
select chelan.hist and open the file.
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N

— WRGh= =
Folder *1 .. « Program Files » Tecplot » TecRS20xxRx » examples » - | 4y H Search examples Pl
ganize ¥ New folder == = Eﬂ 0
X Favorites Name . Date modified Type Size
|, comparisons 7/11/2016 1:13 PM File folder
4 Libraries \. Completions 7/11/2016 1:13PM  File folder
.. streamlines 7/11/2016 1:13 PM File folder
% Computer | chelan.frit 7/8/2016 1:03AM  FRFT File 158 KB
| chelan.hist Y 7/8/2016 1:03AM  HIST File 70 KB File
€l Network |_| chelan.unsmry W 7/8/2016 1:03 AM UNSMRY File 127 KB
|| quinaultlgr-xyp.unsmry 7/8/2016 1:03 AM UNSMRY File 60 KB
Filter
File name: chelan.hist ~ | Eclipse(SLB)/Chears files (*u*s* ~|
[ Open Ivl [ Cancel ]
The Active Data Set
When you load multiple files, you must designate the active data set. Only one data set may be

designated as active. The active data set is the one that will be displayed by default in all plots. When
comparing data sets, the active set will be the one the others are compared to, and the active data set
will determine which entities and variables appear in the selection lists.

Since you now have two data sets loaded, the Manage Data dialog will pop up:
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ﬂManageData

Current Project File:
C:/Program Files/Tecplot/TecRS 20xx Rx/chelan.rsprj

X | Grid | Templates I Macros | Unload

Active Data Set:

FILE MAME ; chelan.unsmry

FIELDS : 1

WELLS : 5

STATE FILE : C:/Program Files/Tecplot/TeeRS 20:x¢ R
fexamples/chelan.rsxsx

Display As  chelan,unsmry
Available X Data Sets:

chelan.hist C: ‘\Program Files\ Tecplot\ TecRS 20w Hx‘\exampln

] T | r

Lok JI

Help

Comparing Data Sets Within a Frame

This dialog is used to designate the active data set,
which is the one highlighted in the list at the
bottom of the dialog. You can also see basic
information about the highlighted file in the
upper portion of the dialog.

By default, your original data file (chelan.unsmry)
file will remain active, and youC)II want to leave it
that way for this exercise.

The first approach for comparing data sets is to plot them in a single frame, usually using a different
line style for each. This can be done using the XY Variables, XY Entities, RFT, or XY Custom plot options.

All those sidebars contain these controls:

Data Set

[T compare

Delta

For this exercise, weOll use XY Variables. Change to this plot type if needed. Select the OIL-01 entity and

WPR for the variable on the Y1 axis.

Now turn on the Compare toggle. Your plot is immediately updated to show both the active and

comparison data sets:
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A different line style is used for each data set, making it possible to see which is which.

Altering Styles for Comparison Data Sets

In Chapter 2 you got a brief introduction to Plot Options, where you were able to change the line

thickness and symbols for plotted lines. Now youOll see how to use Plot Options to help differentiate the
lines for each comparison data set. On your plot, double-click on the blue line representing WPR for

the active data set. This should bring up the Plot Options dialog as shown here:
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1 Plot Options

| Load [ Save | Variables |

XYlines | XYAxes | Grids | GridLegend

Style set: [m:ti'u'e

d

Variable:

-

SWP
TIME
WIC
VIR
VPC
VPR
WCT
WHP
WIC
WIR
WOR
WPC

.

m

[7] Leng names

Grid Axes

Cell Labels | wells

Lines

Color [Default
Pattern [Default
Length | 1%

Thickness 0,40

- | [ Eil

d

d

Symbaols

Color [Match Line
Shape [Default
Spadng D =4%
Size 1.00

Multi-Edit Styles...

Close i [ Help ]

Note that the Style Set option list is set to "Active". The settings you see are used when plotting WPR for

the active data set.

To see the settings used for the comparison data set, use that drop list to select "Comp 1". Alternatively,
double click on the orange line on your plot. The settings should now appear as:
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I Plot Options

| Load [ Save | Variables XY Lines | XY Axes I Grids | Grid Legend Grid Axes Cell Labels I Wells
Style set: ECump 1 vi Lines
Variable: -+ Colar [Drange - ]
SWP - Pattern [Shnrt Dash - ]
TIME
VIC length 1% - |
:IPF‘.C Thickness 0,40
VPR Symbals
WCT
WHP Color [Match Line hé ] Fil
WIC
WIR i Shape [Default - ]
WOR - Snaci -
= padng D =4% -
WP [ ]
WPR Size 1.00
[7] Leng names

[ Close ] [ Help ]

Two things are different from the styles for the Active data set: The line color is Orange, and the line
pattern is Short Dash.

You may prefer different settings, such as maintaining the line color and changing only the symbols.
There are many options that will help differentiate comparison data sets, such as:

¥ 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 (turn off the Show toggle for lines), and show only lines on Active
(turn off the Show toggle for symbols).

¥ Make your symbols square for one set and diamonds for the other.

These are just a few of the many ways you can have Tecplot RS vary the styles between the active and
comparison data sets.

Note that there are also multiple Comp # options, allowing you to do comparisons of additional
datasets with styles changing for each.

The Delta Option

When comparing data sets in XY Variables or XY Custom, you may also turn on the Delta toggle. This
changes your plot so that the values represent the difference between the active and the comparison
data sets. The line for the active data set is unchanged and may be plotted for reference, but the lines
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for the comparison data sets are computed as the difference between the comparison data set and the
active. NOTE: The Delta toggle is not offered for comparisons in the XY Entities and RFT plot types.

When doing comparisons it is generally best to use DATE (rather than TIME) as the X-
Axis variable. This is because the TIME values often start at 0 but are measured from
different references, so that identical time values may actually not be measured at the
same physical time. Dates do not have this problem.

If you want to use TIME, then simply ensure that both files reference the same
starting point.

What Can Be Compared?

Remember that the list of entities and variables in the dialog come from the active data set, and these
may be reduced using the selections from the Filter dialog.

When you select an entity name from the sidebar, that entity is guaranteed to exist in the active data

set since this is where the list comes from. The program then looks for an entity of the same name in
the comparison data set(s). When using this comparison option, entity names MUST match exactly,
otherwise no comparison line is drawn.

There is some flexibility with matching variable names, however. It is not unusual that files from
different sources would use different names for the same quantity. For this reason, Tecplot RS allows
variable aliases . The rsvariables (simulator option) file defines a starting set of variable names and
aliases, but you can alter or expand these for each project.

To see the aliases along with other settings that originated from rsvariables, use the Variables tab on
the Plot Options dialog.
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I Plot Options ==
Load [ Save | Variables XY Lines XY Axes I Grids | Grid Legend Grid Axes Cell Labels I Wells
Master variable list 4=  Aliases
Sort Active Long name Water Prod Rate
579 ~ | Alias1 [Qwp plias 2 plias 3
5TS
SWP
TIME Default Styles
VIC Line color [Ellue - ] Symbol color [Ellue - ]

VIR
WPC Line pattern [Solid - ] Symbol shape [Cirde - ]
VPR
WCT
WHP )
WIC R&SVariables
WP C:'\Program Filez\Tecplot|TecRS Betalrevariablez_edipze. tyt
Close ] [ Help

When searching the comparison data set for the variable to be plotted, the program first looks for the
one that matches the name used in the active data set. If a match is not found, it checks to see if any
aliases have been defined for that variable, and searches the comparison data set for a match with
those. In the dialog shown above, if we selected "WPR" (the standard mnemonic for Eclipse simulators)
as the variable to plot, and this was not found in the comparison data set, the program would also look
for "QWP" (the standard mnemonic used by VIP).

You can designate a total of three variable aliases. This wonOt be required for this exercise, since the
provided file does not require them, but you now know where to go when you need to set up variable
aliases.

Comparing Data Sets in XY Freestyle

The methods described above create lines for two or more data sets in a single frame. This approach is
very automated, but it has some limitations in that entity names and variable names must match.

The XY Freestyle plot type offers another way to do comparisons. ItOs not quite as automated as the
Compare toggle. In freestyle mode, each line plotted must be individually selected. However, it is
completely flexible, allowing you to do such things as place comparisons in side-by-side frames,
compare entities with different names, define unique styles for each line, etc.

Start by using the Multi Frame option to set up 4 frames in a 2x2 arrangement. Then select the XY
Freestyle plot type. Initially, your plot will display an error message in all frames. This is OK and is



because you havenOt specified the variables for the plot.

u Tecplot RS Beta

Project Edit View PlotType JTemplates Gallery Data Options |Insert Plot Frame Analyze Macro Help

DNERRRESD APREHAO M w b AER0 EAMEE VE & W« o S8

XY Custom Freestyle
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Symboels
Page 1 |+ c
Frame 1 |+ || -]lC
aln,
i ]
— Wl |
File chelan.unsmry s
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OIL-01
OIL-02
QIL-03
OIL-04

GAS-05
FIELD

Line 1 =

Layout

Properties

X-Axis: i

Y-Axis:
1 ~

Line Styl

Type: Apply to:
Variable ~  New Lines v
Apply

XY Freestyle

&(AUXFRAME:RS_FRAMETITLE)

Choose one entity and one variable for each line.
Click Line: [+] to create additional lines in a frame.

AURTRAE RS STREAMVAR)

BACTAE RS MCVRR)

&(AUXFRAME:RS_FRAMETITLE)

Choose one entity and one variable for each line.
Click Line: [+] to create additional lines in a frame.

SAXTRAMERS_STREAMVAR)

BAAFRANE RS MCYAR)

&(AUXFRAME:RS_FRAMETITLE)

Choose one entity and one variable for each line.
Click Line: [+] to create additional lines in a frame.

&{AUXFRAME:RS_FRAMETITLE)

Choose one entity and one variable for each line.
Click Line: [+] to create additional lines in a frame.

chelan.unsmry

16 May 2025

Click to Select, Drag to Select Group

In XY Freestyle, you can create multiple pages, with multiple frames on each page, and any
combination of plots within each frame. For this exercise, youOre going to do side-by-side comparisons
of two variables (OPR and WPR) on the FIELD entity from the two files that are currently loaded (the

history and simulated data).

To do this, follow these steps:
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1. Set options for all plots:
1. Page=1
2. Line=1
3. Entity = FIELD
4. X-Axis = DATE
2. For Frame 1, choose:
1. File = chelan.unsmry
2. Y-Axis = OPR
3. Change to Frame 2 and choose:
1. File = chelan.unsmry
2. Y-Axis = WPR
4. Change to Frame 3 and choose:
1. File = chelan.hist
2. Y-Axis = OPR
5. Change to Fame 4 and choose:
1. File = chelan.hist
2. Y-Axis = WPR
When changing to a different frame, you can enter the desired frame number directly
| into the Frame field, use the small up/down buttons next to the field to advance to the

next frame, or simply click inside the desired frame in the plot.

Your plot should look something like this:
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Feel free to experiment with adding more maps, frames, and pages. You can also double-click on the

lines to change styles.
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Part 10: RFT Plots

RFT Plots

RFT data are basically the same as the observed data that come from the Eclipse

files. The primary difference is that with RFT data the independent variable is depth instead of time.

While RFT data can be plotted 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.

Loading RFT Data

Since they are stored in separate files, RFT data must be loaded separately. Start by bringing up the XY
file loading dialog, then click on the Add | button to bring up the browser. From the list of file types,

select "VIP files." You may then load the chelan.frft
installed on your system.

When you click |OKin the Load XY Data dialog, Tecplot RS will ask if you want to append the RFT data

to the current data set. Click | Yes |

file that was included with the sample files

*.unsmry or similar

Next, the Manage Data dialog will be displayed.
You may notice that the RFT file you just loaded
does NOT appear in the list of available data sets.
However, if you look at the top of the dialog, youOll
see that the active data set ( chelan.unsmry) now
indicates that the RFT data have been appended.

Tecplot RS groups the RFT data into its own entity
type, just as wells, regions, quality data, etc. are
types. The Filter options also include the RFT type.

By appending RFT data to the current data set,
you make it easier to access and switch between
plot types. Hit the | Save | button to update your
Project File so that the RFT data will be loaded the
next time you use the project.

U Manage Data

Current Project File:
<none =

XY | Grid | Templates I Macros Unload

Active Data Set:

FILE MAME : chelan.unsmry

RFT FILE : chelan.frft

FIELDS : 1

WELLS : 5

RFTDATA: 71

STATE FILE : C:/Program Files/Tecplot/TecRS 20w Rx
Jexamples/chelan.rsxsx

Display As  chelan.unsmry Update

Available XY Data Sets:

chelan.hist C:\Program Files\ Tecplot' TecRS 20w R examply

4 1 | b

ok 1| Hep
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RFT Plots

Choose Plot Type > RFT to switch to the RFT sidebar.

As with other plot types, you can plot a single line
or several. For RFT plots, the multiple lines show
data at various dates. Remember that time/date
are NOT the independent variable in this data
type - DEPTH is. So each time is shown on a
separate plot line.

By default, RS selects DEPTH (the independent
variable) for the Y-Axis, and PRESSURE (the first
dependent variable) for the X-Axis.

Your job is to select well OIL-01 for the entity to
plot, and to choose one or more dates for which a
plot is desired. For this exercise weOll use years
1972 - 1974.

Entities
well sl Time/Date o
10ct 1970
OIL-02 31 Dec 1970
QIL-03 31 Dec 1971
OIL-04 31 Dec 1972
GAS-05 31 Dec 1973
30 Dec 1974
30 Dec 1975
30 Dec 1976
30 Dec 1977
29 Dec 1978
20 Ner 1979
4br AT
Properties
Y-Axis
DEPTH w
X-Axis
CONORAT
CONCTUB
CONVTUB
CONWRAT
CONWTUB
SGAS
SOIL
SWAT

Note that the Y axis is inverted so that values increase downward, a more natural way to visualize

depth.
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Save Gallery Plot #3

ItOs time to save another gallery plot. Use Gallery > Save and name this one RFT
| Pressure. Then save your project file by clicking on the save icon or selecting Project
> Save from the menu. In  Plot Gallery youOll make use of your saved plots.

Comparing RFT Plots

You may compare RFT data from two or more files. Comparing XY Data Sets describes the basic
operation for comparison plots.

When searching for a match between the active data set and the comparison data set(s), the program

must look at both the well name and time/date identifier. The well names must match exactly, but it

would be unreasonable to expect that dates or times would be identical. For this reason, when
searching the comparison data set for a match, the program will find the time closest to the one
selected for the active data set. The time will be reflected in the legend so that you can see which
measurements are being used.
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In general, it is better to set your time units to Date, as this removes the ambiguity caused with time
(days) values.

The delta option is disabled when comparing RFT data.
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Part 11: Completion Profiles

Completion Profiles

As with RFT data, completion data may be plotted using any of the standard XY plotting functions.

However, Tecplot RS provides a different view and a simplified interface for completion data, designed
to compare results from each completion in a single well.

The data files you have been working with thus far do not contain completion data, so weQll need to
load another data set. Use the XY File loader to load the

folder names "Completions" under the Examples directory where you found the Chelan data.

After loading the new data set, the Manage Data dialog will be displayed. You will need to make the
new data set active by highlighting it. YouOll also see in the information area that this data set contains

29 completion entities.

P

ﬂh‘lanage[}ala

Current Project File:
C:/Program Files/Tecplot/TecRS 20mux Rxfchelan.rsprj

XY | Grid | Templates | Macros I Unload

Active Data Set:

FILE MAME : completions, unsmry
COMPLETIONS : 29

FIELDS : 1

WELLS : 12

Display As  completions.unsmry Lpdate

Available XY Data Sets:

chelan.unsmry C\Program Files\ Tecplot\ TecRS 20 Rxdexamplesichelan.unsmry
chelan.hist C\Program Files\ Tecplot' TecRS 20 Rx\exampleshchelan. hist

letions.unsmr

ok J[ heb

completions.unsmry file. This will be in a sub-
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After dismissing the Manage Data dialog, select  Plot Type >
Completion Profiles  to bring up this sidebar:

The list of wells is automatically limited to those containing
completion data. These appear in the first list box. The
number in parenthesis indicates the number of completions
in each well.

The available times are shown in the center list box. Each
plot will reflect values at a selected time. The display of days
versus date is determined by a setting in Plot Options on the
first tab.

The variable to be plotted is selected at the bottom of the
sidebar. To start, make the selections as shown here.

The resulting plot will look like this.
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completions.unsmry 13 Jul 2016
YOUR COMPANY NAME

The bars give you a clear picture of how each completion is contributing to the total well production.

This plot shows only Oil Production Rate, but you can select up to three different variables for display.
It is generally best to show each variable on a different axis, especially if their units and/or ranges vary
significantly. This works just like it did in the XY Variables exercise.

In the second list box containing the variable names, choose WPR. Then change the drop-down menu
that is labeled "X2-3" to select axis 3 and select GPR.

Now your plot should look like this:
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Save Gallery Plot #4

Once again save a gallery plot, and name this one Completion Rates. Again, be sure to save your project
file.
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Part 12: Plot Gallery

Plot Gallery

In previous chapters youOve been directed to use the

now time to see what this can do for you.

If needed, load the Chelan project file that was saved in the preceding chapters. Then Select
Manage from the menu. This should bring up this dialog:

Here you see the four saved gallery plots. Plots are
grouped by plot type, which helps when
managing large numbers of plots. The groups can
be individually expanded and collapsed using the

controls next to the group name.

If your dialog does not include all these plots, it is
probably because you failed to save the project
file. Gallery plots are saved only when the project
is saved.

To display a plot, you can either highlight it and
click | Display |, or simply double-click on the
name. You should do this now for each of the
saved plots.

Gallery > Save function to save several plots. ItOs

Gallery >

i

1 Plot Gallery

Gallery plots

Plot type/ name
4 XY Variables
Field Production Rates
4 Y Entities
Field Multi Frames
4 RFT
RFT Pressure
4 Completion Profiles
Completion Rates

Select All

Save

(2 ]Sl

Display
Export
Export Setup
Print

Delete

[

Close

J1

Help ]

Note that when you display a plot, not only will you see the same image as when it was saved, but the
sidebar will also update to reflect the plot type and all the selections made. ThatOs because gallery plots
are not simply an image, but record the "state" of the program. This means you can use gallery plots to
get back to where you were when the plot was created, and perhaps continue work or use them as a

starting point for creating new plots.

The Plot Gallery manager dialog also includes buttons that will allow you to export, print, or delete the

highlighted plot, plus a Save button that is identical to using the

Save option from the menu. The dialog

is 'modeless’, meaning that it can remain open while you do other work (although youOll probably want

to move it off to the side).
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The ten most recently used gallery plots are also displayed under the Gallery pull-down menu, and
you can display them by clicking on the name there.

Gallery Plots save every selection needed to reproduce the state of RS when you saved them, with one
exception. Selections made in the Plot Options dialog are saved only once as part of the project file. In

other words, Plot Options are a ‘global’ setting for the project, and any changes made there will be

reflected in ALL gallery plots that are part of that project.

2D and 3D grid plots can also be saved in the gallery, so as you move into those exercises, be sure to
save some plots and experiment more with the gallery.
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Part 13: Flow Tables

Flow Tables

The Flow Tables function requires that you be Plot Controls & x
familiar with CHEARS flow table ( .flot ) files. P
_liLines:
Flow table plots display the information in one or __| Symbols
more *flot files. Flow tables contain an N- Flow Table
dimensional array of bottom hole pressure (BHP) <No flow tables loaded>

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.

Show Source
Multi: Sirgle:
Mot Available = || Mot Available -
Well Type:
Dep. Variable:
Flow Tables v] 7]

Loading Flow Table Data

Flow table data are very different from the data sets used in the other XY plotting options. Because of
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their uniqueness, they are not loaded from the standard File Loading dialog but are instead accessed

through the Flow Table sidebar (select Plot Type > Flow Tables ):

Pressing the [LoadE | button will bring up the standard file selection dialog that will allow you to
choose the .flot file to be loaded. Chelan.flot is included in the example files installed with Tecplot RS,

and you can load it now.

You may load more than one flow table file at a time. If you do so, you may find it helpful to turn on the
Show Source File toggle. This will show the file name along with the flow table number.

Once loaded, flow tables can be removed using the Unload | button.

The Flow Tables Selections

Once data are loaded the sidebar will show the available variables
and options.

The Well Type (injector or producer) and dependent variable are
determined by the data file. They are displayed on the sidebar for
reference.

Flow Table Number

You must select one flow table number to view from the Flow
Table Number list box. Changing the flow table number may
cause the options in the remaining list boxes and option menus
to change, since each table may have different dimensions.

Multi

When a variable is selected in the Multi drop-list, the list
beneath shows all the associated independent values of the
selected variable. From this list you may select one or more data
values. Each will be shown on the plot using a different line
color.

Single

There may be one or more variables listed in the drop-list under
the Single heading. As you choose each one, the list box beneath
will display the independent values for that variable.

Plot Controls (=24
Lines
Symbals
Flow Table
[ Load... ] [ Unload ]
[] Show Source
Multi: Single:
|wHp - | [wer -
500, 25
700, 50
a5
89
Well Type:
Producer
Dep. Variable:
LIQ
[Flow Tables - ]

You should choose one value for each of the single variables. These selections will determine the data
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to be plotted. Your choices will also be reflected in the plot title:

Flow table 1037, Wellhead Pressure

WCT=.25, GLR=0., GOR=200. —  WHP =300
——— WHP =500
3250 —t WHP =700
B /Ej
3000 /
% 2750 : a// /
g - / / 7
E 2500 EHE—E’/’ / /
T I // /
5 [ = /
L [t
2250
2000 ;___E—{/
1750 0 — 2500 — 5000 — | 7500 | ‘10000I | I125()0
LIQ

chelan flot 13 Jul 20186




Part 14: Setting Axis Ranges And Scales

Setting Axis Ranges and Scales

Frame Range

In preparation for the next exercise in this section, please be sure the chelan.unsmry file is loaded and is
the active data set. Set up the multi-frame options to display a total of 4 frames in a 2 x 2 arrangement.

Select the XY Variables plot type and choose OIL-01 as the first entity and GPR (Gas Production Rate) as
the Y-axis variable.

Look at the ranges shown on each of the 4 frames and note that the upper limit varies in each
(anywhere from 800 to 5000). The ranges selected for each frame are, by default, chosen to 'fit' the data
being displayed.

OIL-01 —+— GFR alL-02 —+— GFR
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iy,
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—  amo —
% 7 \ % f v
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[ L zoo
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o o
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& \\‘_ £ Amo

o Vo o ‘m
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Gas Prod Rate (MSCF/DAY)

chelan.unsmry 13 Jul 2016

Now double click on the Y-axis title - the text that says "Gas Prod Rate (MSCF/DAY)". This should launch
the Plot Options dialog with the XY Axes tab selected and GPR highlighted in the Variable list:
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This page of the Plot Options
dialog allows you to control the
axis styles and limits for XY
plots. The settings are unigue to
each variable, so that you can
tailor the options accordingly.

For our default plot, the selected
Range option is  "Frame",
meaning that the axis range will
be determined by the data
shown in each individual frame.
This is fine for getting the
greatest amount of detail, but
not terribly useful for comparing
multiple entities in side-by-side
frames.

Data Range

J Plot Options
| Load [ Save | Variables | XY Lines |i ! X YAXES| Grids | Grid Legend | Grid Axes | Cell Labels | wels
Variable: o= Axis Scale
GLR - Range [Frame v] Scale [1 v]
GLRH
GLRL Min 0 [ Log
GMR ) )
GMT Max 1000 |:| Unit override
501 I Interval 0
GOR
GORH Minor markers 1
GORL
GP Mods Style
GPC
GPI
GPP Major markers |Selid Lines = Font Helvetica Bold -
o ! :
cPRL = | Minor markers |Ticks Only Size 2.00 %%
[ Long names
Cloze ] [ Help

For this exercise, change the Range option to "Data”. This option tells Tecplot RS to set the axis range to
all entities of a single type. This works within entity types so that
the FIELD range (generally the sum of all wells) doesnOt skew the ranges for individual wells.

fit the minimum and maximum for

YouOll need to click on the [Apply | button in order to see your changes. When you do, your plot should

look something like this:
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Now all four frames have a range from 0 to 5000, making it easier to see the values of each well
relative to the others.

Manual Range

The third option in the Range pull-down menu is "Manual". When you select this, three text boxes
labeled Min, Max, and Interval will be activated. WeOll use these to input our own range, overriding the
calculated values.

Enter O (zero) as the Min value and 10000 in the Max box. In the Interval box, enter a value of 500.
Then click on | Apply | to see this plot:
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The lines appear flattened because weOve scaled to a much larger range. The axis labeling interval is
also much tighter, showing major grid lines every 500 feet.

Leaving the interval at O (zero) would have instructed Tecplot RS to compute a 'nice'
interval. When specifying an interval other than 0, Tecplot RS will give you exactly
what you request.

AXis Scales

Another option on the XY Axes tab of the Plot Options dialog is to define a scale factor to be applied to
the plot axes. By default, this is set to 1 meaning that no change is made. You can use scale factors to
shorten the axis labels (e.g. to show values in thousands of barrels instead of barrels). They can also be
used to convert the plot to different units of measure, such as English to metric.

For example, our GPR values are expressed in MSCF (thousands of cubic feet). We can change this to
cubic meters by specifying a factor of 0.03531467 (there are 35.31467 cubic feet in 1 cubic meter, and
then we divide by 1000).
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For this exercise, first set the
Range option back to Data.
Change the Scale option to
"Enter”, and the enter the value
0.03531467 in the text box
beneath the scale options.

Welll also want to reflect the
new units in the axis label. To do
this, check the "Unit override"
toggle and then enter "m3" in the
text box that appears.

Finally, click on to see

the results.

Apply

Log Scales

Axis Scale

- Scale Enter -

Range Data

Min 0.000

Max 10000.000
Interval 500

Minor Markers 1
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The final option available for scaling the grid axes is a logarithmic scale. For this exercise first choose
OPC (Cumulative Oil Production) from the variables list in the sidebar in order to display this on your
plot, and then double-click on the axis label to highlight OPC in the Plot Options dialog.

Toggle on the "Log" option (leave the scale value at 1), and then press

look like this:
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As you can see, there are many things you can do to customize the appearance of your plots.

Saving Plot Styles in a Named File

There are many customization settings in the Plot Options dialog, and setting things up exactly as you
want may take some time. If you click on the Save | button, all the settings you made in this section
will be saved to your current Project File and will be used the next time you open that project.

Many Plot Options settings are not limited to a specific project, though. In particular, line styles and

paper layout templates (covered in XY Plot Appearance ) are often company-wide standards. You donOt

want to have to repeat your changes every time you start a new project.

Happily, you donOt have to. All your Plot Options settings can be saved in a named file and used as a
default starting point whenever you create a new project.
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To do this, bring up the Plot i plot Options ==

Optlons dlalog and Choose the Load [ Save | Variables XY Lines I XY Axes | Grids | Grid Legend Grid Axes Cell Labels | wels
Load/Save tab. Current Style:  Factory defaults
Load at startup

Click on [Save AsE | and enter a Hisc Settngs

X . Default ime variable () Time
name and location for a file that © Do
will hold the style settings. Once Date format
this is saved, check the "Load at Time format

startup” toggle. This will instruct Animaton step delay (]

. har on
RS to use these styles any time et e
you start a new project.
Cloze ] [ Help
You can also use this feature to share Plot Options styles between projects. The LoadE | button will

open project files as well as files saved from the Plot Options dialog.
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Part 15: Loading Grid Data

Loading Grid Data

Tecplot RS has many sophisticated functions for plotting both 2D and 3D representations of a reservoir
model. Your first step will be to load a file containing the data you wish to plot.

If you did the XY examples in the first part of this tutorial and have an existing Chelan project file,
make sure it is open. This will allow you to add the new grid data to the existing XY data.

Load Grid Dialog

'Eriﬂ
To load most grid data, you can use either  Project > Load Grid Data  or the lﬁl toolbar button. This
will bring up a browser that is used to choose the appropriate file.

For data in the NEXUS VDB format, instead of a file name youQll be selecting a case folder directly

VDB
under the .vdb folder. Use the [ﬁ? button or menu option for VDB data. This will bring up a folder

browser.

Grid File Types

RS supports a variety of data formats for grid data. At the time of this writing, these include:

¥ Eclipse/SLB (also includes CHEARS)

¥ CMG (available on Windows platforms only).
¥ Sensor Map

¥ UTCHEM

¥ VIP Map files (older NEXUSE format)

¥ VDB folders (newer NEXUS format)
New loaders are added regularly - check with your Tecplot representative for an up-to-date list.

When the file browser is launched the filter will include options for each type. The sample data files
included in your Tecplot RS installation are Eclipse/SLB format, so choose that if needed. Then choose
the chelan.grid file from the examples folder.
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s

ﬁ Open File

File name: chelan.grid

OO | , # Program Files » Tecplot » TecRS20xBx » examples » - |4'vf|| Search examples P|
Organize * Mew folder = - [ Iﬁl
» Y& Favorites Marme . Date modified Type Size
. comparisens 7/11/2016 1:13 PM File folder
» | Libraries . Completions 7/11/20161:13 PM File folder
. streamlines 7/11/20161:13 PM  File folder
b 8 Computer || chelan.grid b 7/8/2016 1:03 AM GRID File 507 KB
|| quinaultigr.grid b 7/8/2016 1:03 AM GRID File 151 KB
> ‘?ﬂ Metwork || radial.grid 7/8/2016 1:03 AM GRID File 1,055 KB

- [Eclipse{SLE] Grid (*.*gr*)

7]

Cancel

[ 1 |

l

After you open the file, youOll see this dialog:

P

Make active

1 Load Grid Data

Files Options

C:/Program Files/Tecplot/TecRS 20xx Rx/examples/chelan.grid

Init file

C:/Program Files Tecplot/TecRS 20xx Rx/examples/chelan.init

Restart fle C:/Program Files/Tecplot/TecRS 20xx Rx/examples/chelan.unrst

Xy file

Streamlines

Survey wells

Display name  chelan

C:/Program Files,Tecplot/TecRS 20xx Rxfexamples/chelan.unsmry

JEE

]
L]

Ok

i[ Cancel H

Help ]

The Eclipse data are actually found in three or more files. These include:

¥ * grid
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- Grid file, containing the grid geometry.




¥ *egrid - Alternative format for the grid geometry
¥ *init - Init file, containing static properties such as porosity or permeability.
¥ *.unrst - Unified restart file, containing time-dependent values such as pressure and oil saturation.
¥ * Xnnnn - Individual restart files, each containing one time step.
You normally need to browse to only the grid file name. The program will automatically find the

additional files as long as the root names match that of the grid file. YouOll see that the init and unrst
files were found and filled in for you.

You may also notice that the unsmry file containing the XY data was also found. When loading grid
data, you have the option of loading a single XY file along with it. You can clear this field if you donOt
want the XY data loaded, or use the [E | button to browse to a different file. DonOt worry if the XY data
for this file are already loaded; Tecplot RS will detect this and wonOt load it a second time.

The options shown on the Files tab of this dialog are specific to loading Eclipse grids. Had you chosen
files from a different simulator type the options would be a bit different. See the User®s Manual for a
description of each type.

There is a separate Options tab that is common to all file types. Select that tab now.

Grid Loading Options

Before loading a grid, it is important that you review and understand the available options that
determine how the data are loaded and/or interpreted.

Options

@ Use existing RSGRID file settings Optimization
() Update RSGRID file with these settings i) Keep original grid
() Create a new RSGRID file @ Create corner point grid - Shift *

() Create corner point grid - Avg *
Mode sharing:
XY Tolerance: |0.050

ZTolerance:  |0.050
* Best performance [ Least RAM

Grid Optimization

The Optimization options can be used to control how the grid will look, reduce the amount of RAM
needed to load the grid, and improve performance when loading and viewing the data. There are three
optimization options: Keep original grid, Create corner point - Shift, and Create Corner Point - Average.
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In the grid file, the reservoir is modeled as thousands or even
millions of individual cells. These cells are shaped like bricks, so
eight individual points or nodes (with X-Y-Z coordinates) are
required for each brick:

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
If the nodes arenOt coincident, then all 16 points will be required:

15

14

10

Tecplot RS gives you two options for creating corner point grids from these "stepped" block models. By
doing so, you smooth out the surface and force the sharing of nodes. This will greatly reduce the
number of points required to store and display the model, and also give a more realistic look to the

model.
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Keep Original Grid Corner Point Grid

The Shift option simply joins the corner of one cell to the adjacent node in the next higher-numbered
plane. The Average option, on the other hand, calculates a new node whose Z value is the average of
the nodes being joined, and both corners are moved to this new location.

If NNCs (Non-Neighbor Connections) exist in the grid, the grid will NOT be smoothed across the NNC
plane. In effect, NNCs define fault lines. NNCs are specific to Eclipse/SLB files, but other file formats
have similar means of defining faults that will also be honored.

Creating a corner-point grid does NOT change the variable values (pressure,
saturations, etc.) Only the shape of the grid is affected.

Tolerances

If you elect the "Keep original grid" option, the program will not force the smoothing. However, it will
still try to save resources by sharing nodes that are duplicates (or nearly so).

You can enter a tolerance that defines how close the node coordinates must be in order to be
considered the same. Different tolerances may be entered for horizontal (XY) and vertical (2)
dimensions. Tolerances may be very small, but donOt use 0 (zero) because this pretty much guarantees
that coordinates will never match. ThatOs because there is always a small error due to the inability of a
computer to exactly represent a floating-point value.

In general, a value of .05 (less than an inch) will deal with machine accuracy errors. If you encounter
files where no smoothing is being performed even though the coordinates seem to match, you can try
larger values. If you want to force more nodes to be smoothed, you can make the tolerance larger.

The RSGRID File

The options for grid optimization are very important the very first time you load grid data into Tecplot
RS. ThatOs because RS does the smoothing or node sharing and then saves the results into a new file
with an extension of .rsgrid. The optimization can be a lengthy process, so we donOt want to repeat it



every time the file is loaded. The first load may take a longer time while the RSGRID file is created, but
subsequent loads will be much faster.

The first three radio buttons on the Options tab are needed when you already have an rsgrid file but
want to change the optimization options. They work like this:

Use existing RSGRID file settings  Creates a new file only if the RSGRID file is older than the simulator
file that it was originally created from. In that case, the
optimization settings used will be those that were in effect when
the old file was originally created (the ones in the dialog are

ignored).
Update RSGIRD file with these Creates a new file if the optimization options in the dialog are
settings different than those used when creating the existing RSGRID file. If

the RSGRID file is older than the source file, the new one will use
the dialog settings.

Create a new RSGRID file Forces creation of a new RSGRID file using the settings in the
dialog, no matter what.

You can also create the RSGRID file outside the Tecplot RS environment. A small executable program
named rspreprocess.exe has been provided to allow you to do this. It can even be automatically
launched at the end of a simulator run. See the ~ Command Line Options section in the RS UserOs Manual
for more information.

Loading The Grid

For this exercise youOre going to load two grid files. Both will be found in the installation folder (on
Windows this is usually  C:\Program Files\Tecplot\TecRS 2025 R1 ) under a sub-folder named examples

If you havenOt yet done so, start by loading the Chelan.grid file. The Solution Data files should be filled
in for you automatically. You can leave the Options selections at their default settings, and the
Streamlines and Survey Wells fields should be blank. The Make active toggle should be checked. Click
OKJto load the file.
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rs-users-manual.pdf#command-line-options/command-line-options

| Load Grid Data ==
C:/Program Files/Tecplot/TecRS 20xx Rx/examples/chelan.grid
Make active

Files Options

Init file C:fProgram FilesTecplotyTecRS 20xx Ry fexamples/chelan.init E]
Restart file C:/Program Files/Tecplot/TecRS 20xx Rxfexamples/chelan.unrst E]
K file C:/Program Files Tecplot/TecRS 20xx Ry fexamples/chelan.unsmry E]

Display name  chelan
Streamlines E]

survey wells

E QK ;[ Cancel H Help ]

Loading Multiple Grid Files

Tecplot RS will let you load up to ten different grid files at once, and you can quickly flip back and forth
between them or plot them side-by-side for comparison purposes.

'.GriFJ

lﬂl. Now that the Chelan file is loaded, youOll repeat the process and choose a second file. This time
choose the quinaultlgr.grid file from the same folder. When the Load Grid Data dialog comes up,
notice that the Make active toggle will be turned off by default. As with XY files, you can load multiple
grids but only one will be designated the active file. The program assumes that all files after the first
are inactive, but you can change it with this toggle. For now, leave all controls in their default state and
press | OK|to load the new grid.

The Manage Data Dialog
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(fﬁjﬁ You can also change the active grid using the Manage L Manage Dats

Data dialog, accessed from either the toolbar or under the Current Project File:
Project menu. This dialog also lets you: <nane=>
| XY |Gr|d _____ | Templates | Macros I Unload
¥ View information about your loaded files. Artive Data Set:
. . FILE NAME : chelan.grid -
¥ Choose a different active data set. SOLUTION - Chebn,?nit B
SOLUTIONM : chelan.unrst i
¥ Designate a display name, which is usually a shorter Eg&?ﬁ;“ﬁ -
name to identify the data set. GLOBAL: i
I,],K planes : 24, 12, 10
Total cells ; 2880
¥ Unload one or more loaded data sets. Active cells : 2400 i
CTOEARM CETS « 0
Launch this dialog, choose the Grid tab, and highlight each Display As _ chelan Updale
of the Available Data Sets in turn. As you do, information Available Grid Data Jets:

about the highlighted file will be displayed at the top.

qumaultlgr C:/Program Flleﬂecplut-"recRS

To change to a different active data set, simply highlight the

file name in the lower list box. When you press OK | and
choose the desired plot type, the plot shown and sidebar
lists will reflect the data from the newly active grid. For this
tutorial, make sure that Chelan is highlighted before exiting (
the Manage Data dialog.

1| 1 3

ok || Hep

Since grid files can often take up large amounts of system RAM, when a grid is no longer needed it is a
good idea to unload it. This releases the system memory in preparation for loading another file. The
Unload tab can be used to unload selected files.

Save A Project File

Q Now that you have grid data loaded, be sure to save the Project File. This will save you many steps
when you want to use these data again. If you already have the Chelan project file open, simply
clicking the [Save | button will add the newly loaded grid files. If you donOt have a current project,
clicking the |[Save | button will bring up a dialog asking you to assign a name to the file.

Project Files are one of the best time savers available in Tecplot RS. Use them to quickly return to
where you were last working.
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Part 16: Basic Grid Plots

Basic Grid Plots

In order to create the example plots shown in this chapter, make sure you have the chelan.grid file
loaded and active. This can be found in the  examplesfolder under your installation directory.

B
EE You will also want to open the Multi-Frame Options dialog and set the Frame Mode to Single

Frame.

Selecting The Grid Plot Type

If the grid file is the first file you open after starting Tecplot RS, the program will default to the 2D Grid
plot type. If you were previously working in another plot type, however, this automatic switch will not
happen.

In either case, you can select the type of grid display (2D or 3D) under the Plot Type heading on the
menu, or using the small option menu at the bottom of the sidebar.

The 2D Grid plot displays one plane (layer) of grid cells at a time. You can choose which planes to plot
by specifying both the view (I, J, or K) and the plane index. Radial grids also have the option of
displaying the developed views at constant R or Theta values.

3D Grid plots show the entire reservoir grid in a 3-dimensional orthogonal or perspective view. The
initial orientation of the view is preset, but the view is easily rotated, zoomed, or translated
interactively.

Grid Sidebars

A different sidebar is displayed for the 2D and 3D Grid plot types, but both share some common
controls. In this section weOll cover the selections and operations that are common to both 2D and 3D
plots.
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@[] Time | history _
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Changing The View (Rotate, Translate, And Zoom)

YouOre going to start by examining some of the options for adjusting the view. If you arenOt there
already, please select Plot Type > 2D Grid . By default, the first K plane should be shown:

u Tecplot RS Beta = m] s

Project Edit VMiew PlotType Templates Gallery Data Options |nsert Plot  Frame Analyze Macro Help

2D Grid B x
8 Mesh [ Inactive =
@ contour B wells £
@ shade [ Bubbles -
Light w  [] cell Labels -
"] Translucency ] Mnes
[C] 2D plane in 3D view 1 Jan 1970 K=1

— Probe cell or well through Statistics plots

g [ Time / history ) Histogram o

L+ Ooen Ooospet = Oil Rel Perm Dmﬂ 750
Properties

4 [ ows £

[ORELPERM Disis o
PRESSURE -
SGAS Q 0
SOIL R
SWAT Grid Options
\WRELPERM
CDEPTH
GROSS 500
PERMX
PERMZ
POROS
P
Tim 1000
| 1 Jan 1970

.....

1500

No LGRs

-~
& 2000

P
500

L L 1
1000

) ) |
1500

) ) 1
2000

) i 1
2500

. ) 1
3000

3500

o

I I f
g
:
i

chelan 16 May 2025

4 > €

Data Set

|| Grid Compare || Grid Delta

2D Grid

Click to Select, Drag to Select Group

Zooming In/Out

Tecplot RS establishes the initial view so that the values on the X and Y axis should encompass the
entire grid. There may be times that you would like to change that, perhaps because youOd like to take a
closer look at a particular area.

Using the mouse, position the pointer anywhere on the frame. Click and hold down the middle mouse
button, then move the mouse up and down. If you have only a two-button mouse with no middle
mouse button, you can instead use Ctrl !+ Right-Mouse button. Notice how the grid moves away from
you as you move the mouse up, and closer when the mouse is moved down. Release the mouse button
when you are satisfied with the view.
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Q§ Another zoom tool can be found on the tool bar. With this, you can click and drag to create a
rectangle around the desired view area.

Panning

The mouse can also be used to "shift" the view within the frame. This time, use the right mouse button.
Click anywhere on the frame and hold down the button while dragging the view left, right, up, or
down.

q%) Alternatively, you can change to pan mode by clicking on the button shown here.

Adjusting The 3D View

These same controls will work on the 3D grid view. Select Plot Type > 3D Grid . Your initial display
should appear:

[ Tecplot RS Beta = m} X

Project Edit View PlotType Templates Gallery Data Options |nsert Plot Frame Analyze Macro  Help

3D Grid g X
B Mesh [ Inactive £
@ contour B wells £
B shade ] Bubbles =
[ Light @ [ stamp Plots o
[ Translucency ] cell Labels £

Probe cell or welll through
_!_- (] Time / histery

: [ Depth

1 Jan 1970

A
=" O wellpath (= .
Oil Rel Perm L
Properties 0.00 025 050 0.75 1.00
b Derived view: %
ORELPERM © Standard
PRESSURE ¥
SGAS O ows =
ISOIL () KSum = z
ISWAT
WRELPERM Q g
CDEPTH O Tmedelta =
IGROSS
PERMX ) Ksum delta o
PERMZ O Kavg delta
PORCS
TDEPTH O Recovery mep (-
TRANX
[TRANY Grid Options
TRAKT S
Times
| 1 Jan 1970
Inside Views
K Slice < | O show
[ Ghost
[0 Auto-Update Apply
Grid: GLOBAL -~
Plane: K~ 5
6
7
W chelan 16 May 2025
o
10
Clear all
Data Set

|| Grid Compare || Grid Delta

3D Grid

Click to Select, Drag to Select Group
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As you did in the 2D view, use the middle mouse button to zoom in and out, or the right mouse button
to pan up/down/left/right.

Rotating The 3D View

4
q5|= There are several options for rotating the 3D view. Start by clicking on the tool bar button
pictured here. You can now press and hold the left mouse button, and as you drag the pointer your plot
will rotate the view about the vertical (Z) axis.

While in this mode, press X or Y on your keyboard to change the axis of rotation to the X-axis or Y-axis,
respectively.

%’ Another rotation option uses a trackball approach, where the plot can be rotated freely about all
axes. You can access trackball rotation in two ways. The first option is to click on the tool bar button
shown here. Then, use the left mouse button to "roll* the ball in any direction. Alternatively, you can

hold down the Ctrl '+ Right-Mouse button, and accomplish the same thing.

Reset View

Any time youQd like to start over when setting the view, press the 9 button. This will return the plot
(both 2D and 3D) to the initial default settings.

Note that in 2D views, the view is also reset any time you change the view plane (e.g. from | to J plane
views).

View Presets

When 3D views are displayed, there are additional preset rotations available to you. Choose View >
View Presets from the menu to choose from 8 standard orthographic projections plus a plan (aerial)
view.

Paper Zoom

The view zoom options change how the data appears within the plot frame. You can also zoom in on
the paper view, which is often helpful to read small text or see greater detail without modifying the
plot itself. To do this, use the Shift key along with the middle or right mouse buttons as described for
zooming and panning.

Selecting Variables
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The variables contained in the solution files are presented in a

Properties

single- select list box near the top of the sidebar. Time-dependent g
(restart) variables are listed first, followed by static (init) values. ORELPERM .
Names are sorted alphabetically within each group. When the PRESSURE '
dialog is first initialized, the first variable in the list is highlighted SGAS
by default. Each cell in the grid plot will be filled with a color SOIL
representing the value of that variable at a given time. SWAT
WRELPERM =
Note that the legend in the corner of the frame also shows the possible range of variable values and the
colors associated with each.
On your system, try selecting several variables in turn and observe how the colors and legend changes
for each.
1Jan 1970
Qil Saturation |
chelan 14 Jul 20186
Selecting Times
T Beneath the list of variables is a small slider control. This is used to
1 _ ;;an Y7 choose the time step for time-dependent variables. Note that if the
4 4 » » A T - ive file does not contain time-dependent variables then this

control will be disabled.

Start by selecting a time-dependent variable such as pressure or oil saturation (SOIL). Then use the
mouse to drag the slider to a different position. When you release the mouse button the plot will be
updated to reflect the values at the new time. As you move the slider, the time or date will also be

displayed in the text field, allowing you to zero in on the date of interest.
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The time can also be labeled on the plot, although this requires that the paper layout template include
either the RS_PLOTTITLE or RS_ENTITY dynamic text. See Paper Layout section for details.

Stepping Through Times

| [ The slider is handy for quickly jumping to a particular time, but other options exist that

give you a little more precise control. The small buttons beneath the slider look and act much like
controls on a DVD player. Position the slider on the far left (first time step) and then click on the >
"Next" button a couple of times. This will display each time step in turn. Press the < |"Previous" button
to back up a step.

Animating The Time Sequence

You can also automate the entire sequence of time steps. Start by selecting the first time step and then

press the D button. The program will cycle quickly through the entire range of time values. You can
also animate backwards.

While the sequence is being animated, the i button will become active, and you can press it to
interrupt the animation sequence.

Controlling Animation Speed
Sometimes the animation sequence goes by too quickly, especially when the grid is relatively small.

You can control this using a selection in the Plot Options dialog.

ﬂ_.fg Plot Options may be accessed using either the  Options > Plot Options  menu or the button on the

tool bar. Either method will bring up a tabbed dialog. Select the first tab, which is labeled Load/Save:
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] Plot Options

Current Style:

Load at startup

| Load/Save :| Variables | XYlines | XYAxes | Grids | Gridlegend | GridAxes | Cellabels | wels

Animation step delay B <

Factory defaults

Misc Settings

Default time variable ) Time

Date format

Time format

© Date

2000.50 -

II

40.75

g

Short Long

A slider labeled "Animation Step Delay" controls the pause between each animated time step. Move it
to the right to increase the delay and slow down the animation.

Variable Display Toggles

Properties
o Derived view:
ORELPERM a () Standard
PRESSURE
SGAS -l IE
SOIL () KSum
SWAT
WRELPERM O ravg
CDEPTH O Time delta
GROSS
DERMX () KSum delta
PERMZ O Kavg delta
POROS
TDEPTH O Recovery map (-
TRANX
TRANY . Grid Options
TRAMT
Standard

When in 2D Grid mode, next to the list of variable names will be
two toggles: OWG and Time Delta. When it 3D Grid mode, these
toggles are radio buttons along with 6 addition radio buttons for
setting the 3D derived view.

In 3D Grid mode, derived views are mutually exclusive and only
one can be selected at a time. The individual radio buttons may be
disabled if the active grid does not have the data needed to support
that function.

This is the default view when no other derived views are selected.

OWG (Oil / Water / Gas)

This derived view will be available only if your data set includes values for oil, water, and gas
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saturations. Note that if any two of these exist in the file, Tecplot RS will automatically compute the

third for you. Select the OWG derived view and note how the plot changes to a ternary RGB
(Red/Green/Blue) color scheme. The intensity of each color is determined by the associated saturation
variable: Blue = Water, Red = Gas, and Green = Oil. The legend also changes to the RGB color triangle.

30 Dec 1977

SATURATIONS

<

z

chelan 14 Jul 2016

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.

Time Delta, KSum delta, KAvg delta

Instead of showing the variable value at each time step, you may create plots that represent the change
in values over time relative to a reference time step (usually the first, but you can select any reference
time step using the button). This is accomplished using one of the "delta" derived views.

For 2D Grids, "Time Delta" is a toggle

For any of the delta derived views, the colors in each cell represent the difference in values at the
current time and reference time. If the slider is at the first time step AND your reference time step is
step #1 (the default), then the entire grid should be a solid color representing a value of zero. As you
move to later times the colors will show how the variable value increases or decreases over time.
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A Values from 1 Jan 1970 to 30 Dec 1977

Oil Saturation m '

-050 -025 0.00 025 050
hs
J !

z
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Delta derived views are not available when no time-dependent variables exist in the file. Try selecting
a Delta option with the sample data. Make sure you have a time dependent variable selected, choose a
time step other than the first, and note the changes on your display.

Note that delta derived views control time deltas within a single grid and between two different times.
There is a delta toggle at the bottom of the sidebar that controls grid delta values between two
different data sets.

K Sum and K Avg (3D plots only)

When activated, the K Sum derived view will cause Tecplot RS to sum all the variable values in a
column (all cells with matching | and J indices). The summed value is displayed in all cells of that
column. Since these data are typically viewed from the top, the program will switch to a plane view,

but the full 3D grid still exists and can be seen using the Reset View button 9 or the view presets
under the View menu. Cells in LGRs are summed separately from the parent grids, and if the LGR is
not at the grid surface you will need to switch back to an orthographic projection in order to see it.

When K Avg is selected, the summed values are divided by the number of cells in that column.

PLEASE NOTE that this is NOT a volume-weighted option. K Sum and K Average will
limit calculations to visible cells - those not turned off by blanking or Inside View
settings. Blanking and Inside Views are covered in Value Blanking and Inside Views .

Selecting 2D Planes

If you are viewing a 3D grid right now, please switch to the 2D view.
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When you switched to the 2D view the program defaulted to display the plane at K=1. YouOre not
limited to this view - the controls in the middle of the 2D Grid sidebar let you choose both the view
direction and the plane number.

Planes The View Plane options let you choose to look at planes in any of
View Plane 1-XZ Axes N . . . .

- t.he three dlmen5|ons: I, J, or K. When.you make this selection, the
2 | e list box on the left will be updated to include the plane numbers
3 . . . . . . . .

4 @ available in that dimension. The highlighted number indicates the

: index being viewed. You may choose another plane by clicking on

4 > 4 > the desired number, or the and [> | buttons can be used to scroll
up and down the list. When the list control has focus, the arrow
keys on your keyboard can also be used.

For this exercise, look at several different planes in each of the three views (I, J, and K). Try changing
the variable and/or animating time steps.

30 Dec 1977 J=5
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The LGR controls (to the right of the plane list box) are activated when your file has local grid
refinements. YouOll learn how to use these in a later exercise.

Wells Toggle
B tnactive = On the top of the sidebar are several toggles that control additional items
e = that can be displayed on your grid plot. Start by placing the time slider to
] Bubbles = the middle of the scale, then turn on the Wells toggle to show the well
[F] Cell Labels = geometries for the reservoir.
[ MuCs =
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In 2D Grid plots, a well is usually displayed only if it has a

30 Dec 1977 K=5

completion in the current plane. As you step through the
available planes, you may see wells appear and disappear
accordingly.

Pressure
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Switch back to a 3D Grid plot type to view the wells in 3 dimensions:

30 Dec 1977 1=8 In the | planes, for example, you wonOt see a well until you

Wells change over time. If you donOt see any on your plot, it may be because your slider is at the initial
time step and no wells are on line at that time. Try advancing the times and see how things change. In

108



