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1. Introduction

S3GRAF v2022.10 is the latest version of the Reservoir Engineering Visualisation software from
Sciencesoft Ltd. S3GRAF provides functionality to quickly and efficiently visualise and analyse
reservoir simulation data from a range of simulators. Line plots of well production data (for
example) and views of the simulation grid can be created. With the 3D module three-
dimensional displays of simulation grid data can be generated. The HPG module permits
extremely fast loading of grid geometry and vector data, especially for large datasets.

The new features to be found in the 2022 versions of S3GRAF are outlined as follows:

Workflow Manager
The Workflow Manager has continued to be updated to improve the user interface and make
setting the necessary options clearer and more intuitive.

Support for tNavigator 22 Eclipse-Formatted Simulation Output
Support has been added for the updated native output and changes to the Eclipse-formatted
output from the tNavigator simulator.

Support for Intersect
Support has been added for changes to the Intersect simulation output.

Support for Echelon
Support has been added for Eclipse-formatted output from the Echelon simulator from Stone
Ridge Technology.

Support for CMG SR3 Format
Further optimizations have been performed to improve the load performance of the SR3
formatted data files from the CMG simulators.

Support for Meteor and UTChem
Support has been added to support the changes in Meteor and UTChem data file formats.

Default Units for Nexus/VIP Observed Data
The default units for Observed (OBS) data are now assumed to be as defined by Nexus rather
than VIP. The unit system can be set by the user as either Nexus or VIP with a system setting.

Support for UTChem Start Date
UTChem models with a defined simulation start date are now supported.

Default Graph Font Option
A system setting for the default font height for Graphs. This setting will scale all the fonts
within Graphs to the new chosen height.
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2. Updates to the Workflow Manager

The Workflow Manager is a way of using the power of S3GRAF for plotting, creating new
guantities and performing analyses. Workflows capture a standard reservoir engineering task
and allow it to be recreated quickly and easily from the Workflow Manager.

The Workflow Manager presents all the included workflows in a list that can then be selected
for application. The user will then set the relevant properties, based on the loaded data, to
produce the analyses and plots required.

Workflows are based on modified GRF files, however the user does not need to understand
the GRF script. Instead they are presented with a description of the workflow's actions and a
list of user-definable parameters, which are usually data dependant, that are then set before
the workflow is executed.

2.1.Accessing the Workflows

Once any data set has been loaded into the Treeview, the Workflow Manager tool will be
enabled. This can be accessed from the Tools menu or from the Derived Quantities toolbar, as
seen in Figure 1.

Tools Window Help

Worlflow Manager

@ Run Time Monitor
§ Well List Manager

Derived Quantities  P#
Ea- Statistics

Reports... »
GAP Setup

Toolbar Options >

Options... Usk STD wOL

Figure 1 — Menu and Toolbar Access for Workflow Manager

Click on the Workflow Manager item and the Workflow Manager dialog will appear, as seen
in Figure 2.

The presented workflows are dependent upon what data has been loaded into S3GRAF, i.e. if
only Eclipse data sets are loaded then only the Eclipse specific Workflows are listed. This
filtering can be changed by selection from the Simulator drop-down list, and can be refined
further by specifying a filter using the Name Filter textbox and standard wildcards (*, ?, partial
names, etc.).

The dialog will contain a list of valid Workflows that can then be applied to the loaded data.
Double-clicking on a workflow or clicking the Next while a workflow is highlighted will then
open a dialog for the chosen workflow where the necessary parameters can be set before
execution.
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Simulator -

[ iChange SOWCR in any SATHLUM Define SOWER for each SATHMURM and generate new Mobile O ECLIPSE
[ liCreate Matrix and Fracture regions [D'ual Porosity] Creates |ser Fegions for the Matrix and Fracture cells ECLIPSE =
[ liCreate RFT Data with Plots Create RFT Data and Plots with PORO/PERM Cross Plats ECLIFSE
[liCreate Wel Groups Sum and Average a group of Wells into a new Group - any wect ECLIPSE
[ i Cumulative \Water Flood Analysiz Convertz VELOCITY flow input data to quantify cumulative wate ECLIFSE
[ iCurnulatives from Rates Generate Cumulatives from Field and Well rates ECLIPSE
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[EOR and Waterflood Analysis Generate Rolling Min, Max and Delta Difference ECLIPSE
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[TiHistan Match Fit Quality for Groups and Field Flat zsinulated vws obzerved and calculate fit quality paramaters | ECLIPSE
[ 1iHistary Match 'well Screening Generate Screening Plats for Simulated vs Historic Data per wel ECLIPSE
[ liHydrocarbon Maps Generate il and Gas Thickness Maps ECLIPSE
[ Tilnit Mumenic Region and Restart fverages Flot average IMIT and Restart arid properties for designated Mu ECLIFSE
[ iMultiplot Pages for Wells Usger defined plot nurnber for wWells of any wector ECLIFSE
[ iMew Regions by Layer Generates a new region amay for multiple defined formation layel ECLIPSE
[TEMPY e Doarkarn Boasis I lea mnartarln Ariees inflabinn ikibial canee and anes be caleolake FETIPSE v
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Workflow Manager

loaded data, to produce the analyses and plots required.

Add Workflow | Manage

Help |

e ]

Figure 2 - Workflow Manager Dialog

2.2.Running a Workflow

The procedure for running a Workflow can be summarised as follows:

Open the Workflow Manager.

Run the Workflow.

ok wnRE

Workflow Selection

Select the Workflow to perform.
Set the required parameter values for the analysis.

Load the data set upon which to perform the Workflow.

Examine the created plots and new items in the Treeview.

the Workflow Manager is & way of using the power of S3GRAF for plotting, creating new quantities and performing analyses. Workflows
capture a standard reservoir engineering task and allow it to be recreated quiddy and easily.
All the induded warkflows are presented in & list that can then be selected for application. The user will then set the relevant properties, based on the

Workflows are based on modified GRF files, however the user does not need to understand the GRF script. Instead they are presented with a description
of the workflow's actions and a list of user-definable parameters, which are usually data dependant, that are then set before the workflow is executed.

Bi |

Once the Workflow Manager has been opened select a workflow from the list and click Next.

In this example the Cumulatives from Rates Workflow has been selected, as shown in Figure

3.
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Name: Cumulatives from Rates
Author: Sciencesoft
Email: support@scencesoft.com
Sim: ECLIPSE
Sim: NEXUS
Sim: VIP
Sim: CMG
Sim: METEOR.
Sim: UTCHEM
Sim: THAY
Generate Cumulatives from Field and Well rates. This workflow uses Field or Well rate data to calculate Field and Well cumulative data.
Add Workflow Manage Help | Next I Exit

Figure 3 - Selecting a Workflow

Workflow Setup and Parameter Selection

The details for the chosen Workflow will then be presented, see Figure 4. This dialog will show
more information on the Workflow including what data may be required, what calculations

are performed and what the output will be.

This dialog details what information is required from the user and lists the parameters that
need values to be set, such as well names or property values. These are presented in a list
below the description of the Workflow. All of the items should be changed to suit the selected
data before running the Workflow.
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( °=| Workflow Manager -

MName: Cumulatives from Rates
Author: Sciencesoft

Email: support@scencesoft,com
Sim: ECLIPSE

Sim: NEXUS

Sim: VIP

Sim: CMG

Sim: METECR.

Sim: LTCHEM

Sim: THAY

Generate Cumulatives from Field and Well rates. This workflow uses Field or Well rate data to calculate Field and
well cumulative data.

Wordlow Assignments

Description

Case name
Process Field Vectars? YES/NOD YES

List of Field rates to be summed, separated by commas (5elect Field Fate properties. ..
Process Well Yectars? YES/NO YES

“Wwiell Filter to &pply SelectWells...

List of Well rates to be summed, separated by commas { Select Well R ate properties...

Help | Back

Figure 4 - Selected Workflow

Clicking on any editable value will allow the replacement of the item value by typing. Clicking
on the checkbox of a YES/NO parameter will toggle its value. Changing a YES/NO parameter
may enable new options. Clicking on the checkboxes £l on the end of an applicable row will
present a list of available values to pick from to set the workflow parameter.

These parameter pickers are available to select values based on data loaded from the chosen
case name. They are available in both single- and multi-select. Single-select will allow the user
to choose a single item to complete the assignment for the workflow parameter, for example
a particular INIT property. Multi-select will allow the selection of one or more items by
checking their checkboxes, for example the producer wells in a model.

Continuing the above example, clicking on the Well Filter to Apply parameter checkbox will
present the list of wells found in the loaded model as shown in Figure 5. Clicking on the List of
Well rates to be summed will present a list of well properties found in the model, as shown in
Figure 6.

Once the user has selected the required items clicking on Update will log them in the
workflow. Clicking on Close will close the picker frame. The items can be re-edited at any time

and altered to suit by reopening the pick list by clicking on the checkboxes once again.

As an alternative the user can always type in the necessary values directly into the textbox
instead of selecting them with the parameter picker.

Once the parameters have been set clicking Run will execute the workflow and generate the
specified output for the user’s analysis.
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Name: Cumulatives from Rates
Author: Sciencesoft

Email: support@sdencesoft.com
Sim: ECLIPSE

Sim: MEXUS

Sim: VIP

Sim: CMG

Sim: METECR

Sim: UTCHEM

Sim: THAV

Generate Cumulatives from Field and Well rates. This workflow uses Field or Well rate data to calculate Field and
wel cumulative data.

Wordlow Assignments

Dezcription

Case name BASET

Process Field Yectors? YESANO TES

List of Field rates to be summed, separated by commas :Select Field Rate properties...
Process Wel Vectors? YES/NO TES

el Filter to Apply

List of ‘w/ell rates to be summed, separated by commas i Select ‘wWel Rate properties...

Help Back |

Name: Cumulatives from Rates
Author: Sciencesoft

Email: support@scencesoft.com
Sim: ECLIPSE

Sim: NEXUS

Simz: VIP

Sim: CMG

Sim: METEOR.

Sim: UTCHEM

Sim: THAY

Generate Cumulatives from Field and Well rates. This workflow uses Field or Well rate data to calculate Field and
Well cumulative data.

Wordlow Assignments

Select Well tems
B1

B2
B3
B4
B5
B6

a
a
O
a
a
O

Update | Close

Select WELLS Vector tems

Description

Caze name BASET

Process Field Vectors? YES /MO YES

Lizt of Field rates to be zummed, separated by commasz {Select Field Rate properhies. ..
Process Wel Vectorz? YES/MNO YES

wiell Filter to &pply Select Wells...

List of \Well rates to be summed, zeparated by commas

Figure 6 - Selecting Well Properties
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WOPRH
WOPP
WOPT
WOPTH
WGPR
WGPRH
WGPT
WGPTH
WGOR
WGORH
WWFR
WWFRH
VWWPT
WWPTH
WWCT
WWCTH
WEHF
WEHPH
WTHP
WTHFH
WWIR

whanpH
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Update | Close
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3. Default Units for Nexus/VIP Observed Data

The unit systems for interpreting Nexus/VIP Observed data files can be selected between
Nexus and VIP. By default, Nexus is assumed.

If there are no units defined for the vectors in the Observed data file then the appropriate unit
system is used to assign units. If a unit system is defined in the file (FIELD, METRIC, etc.) the

corresponding unit system is used, otherwise it is assumed that they are FIELD units.

The system setting can be found in the main options, found via the Tools menu and selection

Options..., in the Nexus/VIP tab. This is highlighted in red in Figure 7.

SIGRAF Options

Nexus/¥VIP Settings
DTGUI Load Controls
[v Usze for DTGUI command line

[v Plot data

[v Observed data

[ Initial MAP data

[~ Recument MAP data
[ Calc data

[~ Geodata

Al | | Diefault Load

Observed Data Units

Urit zystem for Obzerved data file:

& Mexus
" WIP

Plot Fecords

¥ FIELD ¥ CFIELD
¥ WELL W CWELL
¥ FLOSTA ¥ CFLOSTA
v GATHER ¥ CGATHER
¥ AREA ¥ CAREA
¥ REGION ¥ CREGION
[~ wLLYR [~ CwLLYR
[ PATBAL

[~ COMM

™ COMMNLIST

[~ NODE

[~ TARGET

[ WELLBORE

[~ SLPERF

| Al | | Dietault Plot

PLT Conversion Threshold

PLT Size Threshold (MEB) 500

[ Prefer conversion over native

CMG | UTCHEM | TN&Y | HPG

| Ok | | LCancel

" General ] Thumbnails ] Graph | Graph Awes | Graph Logo | File Aszocs. | M5 Dffice |
Test Files | Grid ] F'Ul_l,llinesl Eclipse

Figure 7 - Nexus/VIP Options with Observed Data Units Settings

When Nexus is chosen the vectors are assigned the appropriate units according to the internal

dictionary. Otherwise, the VIP unit dictionary is used.

If the units are fully defined within the file then they are used rather than the selected unit

system.
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4. Default Graph Font Option

A system setting for the default font height for Graphs has been added. This setting will scale
fonts within Graphs to the new chosen height.

The new setting is found in the Tools menu and selection Options..., in the Graph tab. This is
highlighted in red in Figure 8.

5" S3GRAF Options =)

Text Files | Gid | Polylines | Eclipse | Nexus/VIP | CMG | UTCHEM | TNAV | HPG |
General | Thumbnais ~ Graph IGraph Axes | Graph Logo | File Assocs. | MS Office |

Title — Missing values
rp_ Date g Mnemonic II: Member Default missing data value | -999
Time Verbose Class
= I Units r §tud;v v Apply Missing Value settings
Sample Graph Title & Skip missing data values
@DATE @MNEMONIC ¢~ Connect across missing data

[ | I Restrict time axis
— Axis settings

Default Format for Time Axes - Prompt for axis reuse if there are

Time In Days:  |Numeric Format v large differences in line ranges
v Use simulation start dates
Time In Years: |r-Jumenc Format v B s et

'~ Defautt Font- S—
Arial ~| | Defautt Height: [5 | Reset
Example Text
~ Plot Types -
| Observed |
ggr:’nect Plot Type: lScatter -
Data Line Width:  [2 Symbol Size:  [5
Datamine Staircase
Extract v

¢ None {~ Left histogram ™ Right histogram

Reset All Plot Types [~ Show trailing line

| Ok | I Cancel

Figure 8 - Graph Options with Default Font Height

This controls the default font height used when producing the text content in Graphs such as
the title, axes and legend. This height is the core font height that will be used by default for
items on a graph. Graph components are scaled to this setting to maintain their relative
proportion. The titles, axes, etc. font heights can still be changed individually. Any font heights
set by the user will not be affected by a change to the Default Height setting.

This is intended mainly for larger resolution monitors where a small font can be rendered too
small for comfortable reading. Changing this setting will persist between sessions of the
application.

The Reset button will change the Default Font and Height settings to the original values.
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5. Bug Fixes
This is a list of the bug fixes applied to S3GRAF v2022.10.

e Files

o Inactive cells for Meteor are now determined by the data for Pore Volume and
Permeabilities in X and Y directions

o The state of Fetch on Demand (FoD) is now correctly initialised

o The correct meta data for Miscellaneous vectors from tNavigator has been
applied

o CMG models now no longer present default table data where none is defined

o Updated the Nexus MAP loading for the new naming convention for the INIT

data
e Analysis
o Corrected an issue with exporting a Layer Analysis with Export As Eclipse
feature

o Workflow interface now shows the correct data type when showing the
available vectors to pick
e Grids
o Spurious error message when changing the timestep while the Grid Settings
form is open has been removed

e Plots
o Issues with Broadcast and meta data containing invalid index data has been
corrected
e General

o Licensing correctly initiated upon install
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6. Workflow Changes

This is a list of the changes to the Workflows supplied with S3GRAF v2022.10.

All workflows were updated to v3 format in v2021 to support the new interface in the

Workflow Manager. They all include the new item pickers where applicable.

Workflow Name Changes

Change SOWCR in any SATNUM
Connection Status check using STAT vector
Chemical Flood Analysis

Create Matrix and Fracture regions (Dual
Porosity)

Create RFT Data with Plots

Create Well Groups

Cumulative Water Flood Analysis
Cumulatives from Rates

EOR and Waterflood Analysis

Field Efficiencies

Generate random porosity and synthetic
permeability by layer

Simulated and Historic Differential Comparison

History Match Fit Quality

History Match Well Screening
Hydrocarbon Maps

Modify an INIT vector in Single Region or
Combined Regions

Multiplot Pages for Wells

New Regions by Layer

NPV on a Quarterly Basis

Opportunity Index

Petro-Elastic Model

Plot Production

Plot Well Count vs Field Rate

Plot Well Production (Run Comparison)
PLT Processing

Regional INIT Plots with Histograms
Runtime Performance and Well Count
SAGD Processing

Sensitivity Analysis Processing

SOR from SWTT or SWCT

Summarised Group Data

Threshold Regions Around Wells
UTCHEM / Meteor Production Plot
Vector Statistics for Wells

Volumetric Sweep

Waterflood Progression and By-Layer Sweep
Analysis

Well Producer and Injector Profile (WAG)
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None
None
None
None

None
None
None
None
None
None
None

None
None
None
None
None

None

None

None

None

None

None

None

Corrected the graph formatting
None

None

None

None

None

Fixed a bug in SOR calculation
None

None

None

None

None

None

None
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