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1. Introduction

S3GRAF v9.2 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 latest version of S3SGRAF are outlined as follows:

Workflow Manager

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

The Workflow Manager presents all the included workflows in an easily navigable list that can
then be selected for application. The user can then set the relevant properties, based on the

loaded data, to produce the analyses and information required.

Help Portal: http://support.sciencesoft.com/hc/en-us/articles/207518436

Improved Eclipse H5 File Support
Support has been further improved for 2014/2015 versions of the Eclipse .H5 file format for

Summary data. This file format requires the .SMSPEC to correctly interpret the data. The .H5 file

allows Fetch on Demand to be used for Summary data.

Improved Intersect RFT Support
Support for formatted and binary .RFT files produced by Intersect.

Improved RSM Support
Support has been improved for Eclipse and MoRes .RSM Summary output files. This is limited
to the default format and does not include the Excel or Lotus formats.

Create RFT Data Function Output Completion Coordinates
The Pseudo-RFT data can now include the coordinates for the cell centre containing the
completion as defined in the Solution data.
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2. Workflow Manager

The Workflow Manager is a new way of using the power of S3GRAF for plotting, creating new
guantities and performing analyses. Workflows capture a standard reservoir engineering task
and allows 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 information required.

Workflows are based on modified GRF files, however the user does not need to understand
the GRF script. Instead the user is presented with a description of the workflow's actions and
a list of user-definable parameters, usually data dependant, which 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, as seen in Figure 1, or from the Derived
Quantities toolbar.

Tools Window Help

Workflow Manager

= Run Time Monitor
& Well List Manager

Derived Quantities ¥
R¢;.- Statistics

Reports... »
GAP Setup
Toolbar Options »

Qptions..,

Figure 1 - Menu 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 Type drop-down list, and can be refined further
by specifying a filter using the 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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[ ™= Workflow Manager - EOR OR WATERFLOOD ANALYSIS =y |

Select Waorkflow  Filter. |* Type: |AII j

wiork Ao | Type | Description

| Support Portal

[

J EDR and ‘W aterflood Analyziz CHG Generate Rolling Min, Max and Delta Difference

J Create ‘Well Groups CHG Sum and Average a group of Wellz into a new Group - any vectors
J Multiplot Pages for Wells CHG User defined plot number for “Wells of any vector

J Opportunity Index CHG Opportunity Index for CMG - zee SPE 122915

__ | Generate random porosity and synthetic permabili..  CMG Generates a Random Porosity and Synthetic Permeability in Defined...
__|Analyzis for Sensitiviy Cases vs Base Case CHG Process 5 3control sensitivity study output versus base case

__ | Generate Oil Map CMG Generate Rock Quality and Rock Quality Index pluz Oil maps

54GD0 Processing CMG Calculate SOR for SAGD and extract/display appropriate data
_|Wolumetric Sweep (Single Run) CHG Generate Volumteric Sweep for a zsingle mn

_ | Calculate Statistics for Field or Well Data Eclipse Calculates Statistics for individual Summarny vectors

_|Create RFT Data Eclipze Create RFT D ata with Histogram/Qil Threshold Plots 2

_ | Curnulative ' ater Flood Analysis Eclipse Converts VELOCITY flow input data to quantify cumulative water flo...
__ | Rates to Cumulatives Eclipse Generate Cumulatives from Field and well rates

__ | Create Matrix and Fracture regions [Dual Porosity] - Eclipse Creates regions for the Matrix and Fracture cell:

__|EOR and Waterflood Analysis Eclipze Generate Rolling Min, Max and Delta Difference

__ | Calculate Field Efficiencies Eclipze Calculates FOE and FOEW from OIP calculation

Calculate Field Efficiencies [Dual Porosity] Eclipze Calculates FOE from OIF caloulation for each of Field, Matrix and Fr...
__ | Create Well Groups Eclipze Surn and average any vectors from a group of Wells inta a new Gra...
_|History Match: % Emor Bars, Raw Difference And...  Eclipse Flot Simulated versug WCOMHIST and show RS Difference on Grid
__ | Histary Match Wel Screening Eclipse Generate Screening Plats for Simulated v Historic Data per well

__ | Generation of 5 aturation Reagions by Layer Eclipze Generates a new saturation region array for multiple defined formatio. ..
_ | Modify INIT Yector In Dual Porosity Model Eclipse ‘whorkflow for scaling any INIT vector in a dual porosity model

__ | Generate Oil Map [Dual Porosity] Eclipze Generate Moveable Ol Maps plus Fock Quality

_ | Multiplat Pages for wels Eclipze User defined plot number for “Wells of any vector

__ | Opportunity Index for Dual Porosity Models Eclipze Opportunity Index for Dual Porosity Models - see SPE 122915

__ | Opportunity Index Eclipze Opportunity Index for Eclipse Cases - see SPE 122515
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Double click for article

Add workflow | | Nest | Esit

Figure 2 - Workflow Manager Dialog

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

Load the data set upon which to perform the Workflow.
Open the Workflow Manager.

Select the Workflow to perform.

Set the required parameter values for the analysis.

Run the Workflow.

Examine the created plots and new items in the Treeview.

ok wnNE

Workflow Selection

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

Each Workflow is accompanied by an article on the Sciencesoft Help Portal. This article will
provide extra detail on the construction and use of the Workflow. Double-clicking on the last
column will open the corresponding article in a browser. A registered Sciencesoft account is
necessary to access the portal.

In this example the Generate Oil Map has been selected.
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' ¥= Workflow Manager - RQI KHSUM MOVEABLE OIL MAP X-PLOT OF PORO VS P... il

Selectworkflow  Filker: |* Twpe: |Eclipse ﬂ

ok Flow | Type | Dezcrption | Support Parl

__|Caloulate Statistics for Field or ... Eclipse Calculates Statistics for individual Summary ... Double clic.
__|Create RFT Data Eclipze Create RFT Data with Histogram0il Thresh...  Double clic..
__|Bumnulative Water Flood &nalyziz Eclipse Coreeerts WELOCITY flow input datato qua..  Double clic..
R ates to Cumulatives Eclipze Generate Cumulatives from Field and wellr...  Double clic..
Create Matrix and Fracture regi... Eclipze Creates regions for the Matris and Fracture ... Double clic..
__|EOR and W aterflood &nalpsiz Eclipze Generate Ralling Min, Max and Delta Differ...  Double clic..
__|Calculate Field Efficiencies Eclipse  Calculates FOE and FOEW from OIP calcul..  Double clic.
Calculate Field Efficiencies [D...  Eclipze Calculates FOE from OIF calculation for eac...  Double clic..
__| Create Well Groups Eclipze Sum and average any vectors from a group ... Double clic.
__|Histary Match: % Eror Bars, B... Eclipse Plat Simulated versus WCOMHIST and sho..  Double clic..
Hiztary b atch Well Screening Eclipze Generate Screening Plots for Simulated wz .. Double clic..
Generation of Saturation Reagi..  Eclipze [Generates a new saturation region array for ... Double clic.
__|Modify IMIT Wectar In Dual Par... Eclipse wharkfliow for zcaling any IMIT wectorinad..  Double clic.
__|Generate Oil Map [Dual Porosity] Eclipse Generate Maoveable il Maps pluz Bock Qu...  Double clic..
__ | Multiplot Pages for Wells Eclipze IJzer defined plot number for Wells of anpw...  Double clic..
__|Opportunity |ndex for Dual Por.. Eclipse Opporturity Indesx for Dual Porogity Models - Double clic..
Dpportunity |ndes Eclipze Opportunity Indes for Eclipse Cases - see 5., Double clic.
Generate random porogity and ... Eclipze Generates a Randorm Porozity and Syntheti...  Double clic.
Analyziz for Sengtivity Cazes v... Eclipse Process 5 3control sensitivity study output v Double clic..
aenerate Oil MMap & Generate Rock Quality and Rock Quality In... | Double clic.
__|Runtime Performance and Wel... Eclipse Plat TCPU [zecz] per Simulated Day/Plaot ... Double clic..
__|Change SOWCR inany SATH... Eclipse Define SOWCR for each SATHMUM and ge...  Double clic..
__|Standard Plat 1 - 3 Graph 'wel.. Eclipse 9 Graph Production Plot for ‘Wellz Double clic..
__|Standard Plat 2 - 9 Graph'well... Eclipse 9 Graph Production Plot for ‘wells - with opti...  Double clic..
J Standard Plat 3 - 4 Graph Gro..  Eclipze Standard Plot 3 - 4 Graph Producer for Grow...  Double clic..

T I

Add Workflow | Net | Esit

Figure 3 - Selecting a Workflow

Workflow Setup

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. Default values are presented but
in most cases will be unsuitable for the chosen data set and are usually highly specific to the
properties of the data set.

The data set origin will be automatically allocated from the first case in the Origin list.

If there are multiple data sets loaded, the origin can be selected from the Select Origin drop-
down list, or typed in to the Case name parameter directly, as seen in Figure 5.
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Hame: Generate 0il Map

nuthor: Sciencesoft

Emzil: support@sciencesocft.com

Support Portal: http://support_sciencesocft.com/he/en—
us/articles/20815435¢

Sim: Eclipse

Input is Eclipse INIT and SCLUTICH date

Cutput is Rock Quality (BR), Rock Quality Index (RQI), FEH = PERMH*DZI, EH
Map of sum of EH (EHSUM)

Moveabkle 0il Thickness (MOWVOILTHICE), ©0il Thickness (QILTHICE) and 0il

Select Ongin |BASET LI

Dezcription I Type I Walue
Case name Case BASEN
Fock Quality rultipher in RAMULT * SORTIPERM... Mumber noad
Low walue of RO Mumber 11
Low walue of RO Murnber 1
Middle value of RQ Murnber 22
Middle value of R Murnber 2
High walue of RAI Mumber 3
Jse SOWER YESMNO [1./0] MNumnber 1]

I Run I

Figure 4 — Workflow Launch Dialog

MName: Generate 0il Map

huthor: Sciencesoft

Em=il: support@sciencesoft_com

Support Portal: http://support.sciencesocft.com/hc/en—
us/articles/Z0819435¢c

Sim: Eclipse

Input is Eclipse INIT and SOLUTICON data
Cutput i= Rogk Oualicwy (RO Eo Chaali
Map of sum o

Moveable 01

Select Origin |BA

Mew value for Caze

Dezcription

Caze name
Fock Quality
Low wealue of

Low walue of

Middle walue a

Middle walue of R

High walue of RQI

Jee SOWCR YESANO [1/0)

Figure 5 - Setting a Workflow Case Name
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Parameter Definitions

A Workflow may depend upon a number of values to be set by the user, such as values for
Rock Quality (RQ) in the example. 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.

Double-clicking on any of the rows produces a dialog to change the item value, see Figure 6.

Hame: Generate 0il Map

muthor: Sciencesoft

Emzil: support@sciencesocft.com

Support Portal: http://support_sciencesocft_com/hefen—
us/articles/208153435¢

Sim: Eclipse

Input is Eclipae INIT and S50LUTICH data

Cutput is Rock Quality (BQ), Rock Quality Index (RQIL), EH = PERME*DZI, FH
Map of sum of EH (EHSUM)

Movweskle 0il Thickness (MOWOILTHICE), 0il Thickness (OILTHICE) and £il

Select Origin |BASE1 ~|

Dezcription I Type | Walue
Case name Case BASET
Rock Quality rultiplher in RAMULT * SORTIPERM... Mumber o314
Lowe walue of RO Humber 11

Lo waluey™ [—

M e walue for Mumber

Figure 6 - Setting a Workflow Parameter

Running the Workflow
Once satisfied with the values, click the Run button. Behind the scenes the system will create

a temporary GRF to apply the workflow procedure and automatically load it into S3GRAF. If
the Workflow completes successfully, the normal GRF message will be displayed, see Figure 7.
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e . ==

e 1 ChUsers\y 0 WDocuments\53GRAPgrftempout.grf processing
¥ finished.

Figure 7 - Successful Workflow Application Message

Any new data sets will appear in the Treeview and any plots or grids will be added to the Graph
List (and displayed if the Display Graphs immediately after import is on).

If there is an error a warning message, see Figure 8, will appear inviting the user to investigate
the GRF reader report file. This can then be used to debug any issues recreating the Workflow.

-~ 1 ChUsersy \Documents\ S3GRAP grfternpout.grf processing
' finished, some commands were not processed.

Would you like to view GRF reader report file for details?

No |

Figure 8 - Unsuccessful Workflow Application Message

2.3.Importing a New Workflow

New workflows may be supplied through Sciencesoft’s support desk and these can be
imported into S3GRAF. To do this open the Workflow Manager and click on the Add Workflow
button at the bottom of the dialog. A file open dialog will be presented so select the file to be
added and click OK in the usual manner.

Alternatively the Workflow file can be dragged-and-dropped onto the Workflow Manager
dialog to add it to the list.

Ifitis a valid Workflow file it will be added to the system and a message confirming the addition
presented, see Figure 9, clicking OK and it will be added to the list for use.
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@ Calculate Statistics for Field or Well Data
V' CREATE STATISTICS.grfx

installed correctly

Figure 9 - Workflow Addition Confirmation Message

2.4.Notes on Workflows

A range of common Workflows have been provided as part of the S3GRAF installation and have
been created by the Sciencesoft support team. Other Workflows will be added in future and
as part of our support system. If a customer requires a new workflow, this can be provided on
demand. Please email support@sciencesoft.com.

2.5.Help Centre linkage

Further details on individual Workflows can be found on the Sciencesoft Help Portal. Each
Workflow presented in the Workflow Manager list has a direct link to the Portal for an article
describing, in detail, the workflow performed.

A registered Sciencesoft account is necessary to access the Portal.
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3. Improved File Support
3.1.Eclipse H5 Support

Support has been improved for the 2014/2015 versions of the Eclipse H5 file format for
Summary data. This file allows Fetch on Demand, as part of the HPG module, to be used for
Summary data. This enables faster loading and smaller memory footprints.

Loading the newer version of the .H5 Summary data (known internally as v1.7) requires the
corresponding .SMSPEC file to be present. The .SMSPEC is necessary as it contains the header
information, such as well names, units, etc. as the H5 only contains the data values.

3.2.Intersect RFT Support
The binary and formatted versions of the .RFT output files from Intersect are now fully

supported. These file types utilise the new data types to allow for well names longer than 8
characters.

3.3.RSM Support

The Run Summary output file (.RSM) from Eclipse is a column-formatted text file. It is also
output by other simulators. Support for this format has been updated and improved to cope
with changes and variations found in the output of other simulators.

RSM output comes in three formats, however only the default format is supported. The other
two are specialised for spreadsheets.

Format DEETTS Supported?
Default Format Fixed width columns Supported
Excel Tab delineated Not Supported

Space delineated

String formatted with quotes Not Supported

Lotus

In SBGRAF the RSM file is treated as a specialised text file format. The interpretation of user
text files is controlled from the S3GRAF Options which can be accessed by clicking on the Tools
menu and then clicking on Options... and finally clicking on the Text Files tab. This will present
the options as shown in Figure 10.

The option to automatically interpret .RSM files as the prescribed format by Eclipse is
controlled by checking the Use RSM settings for .RSM files checkbox, circled in red in Figure
10. This option is checked by default. Any RSM files loaded by S3GRAF will use these settings,
overriding any rules set in the Column Data options within the dialog.

Additionally, the RSM format interpretation rules can be explicitly set in the Column Data
options. By clicking the RSM button (circled in blue in Figure 11) in the Column Data options
the rules for interpreting the data headers are presented in the list on the right. Any
modifications can be defined to cope with deviations from the prescribed format.
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Gid | Polyiines | Eclipse | MexusAVIP | CMG

| uTCHEM | HPG

— Text file options
r—Column Data

|
aw |

r Fixed Width Records

Record Width
. |
[~ Fixed width records I g = i

— Date Format

Iddfmmfy)w

=

—Vector Formatting
[~ Merge first vectors

[+ Eclipse vector names

—Commert Formatting

Comment I_—

V¥ Auto detect comment lines

- File Associations

¥ Use RSM settings for RSM files

General | Thumbnails I Graph I Graph Awxes I Graph Logo I File Assocs. I M5 Office I

| Polyines | Ecipse | Mexus/VIP | CMG

| uTCHEM | HPG

— Text file options
r—Column Data

| =

Ignore

MNames

Units

Scale factor (Optional)

RSM

r Fixed Width Records

Record Width
, =i
[~ Fixed width records I W=

Wells

Clear )
= Indices

— Date Format

Iddfmmfy)w

=

—Vector Formatting
¥ Merge first vectors

[+ Eclipse vector names

—Commert Formatting

Comment I_—

V¥ Auto detect comment lines

r File Associations
¥ Use RSM settings for RSM files

Figure 11 Tools - Options for Text Files with Explicit RSM Rules
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4. Create RFT Data with Cell Coordinates

The Standard Function feature includes the Create RFT Data function that produces RFT data
based on a wellbore path as approximated from the completion/perforation locations
contained in the Solution data sets and pseudo-RFT data created.

The Standard Function feature is accessed from the Standard Function item found in the Tools
menu and clicking on the Derived Quantities menu or the corresponding toolbar button. The
Create RFT Data option can then be selected from the drop-down function selection of the
dialog shown in Figure 12.

To perform the calculation based on the Solution select USE SOLUTION MARKERS from the
Trajectory drop-down, circled in blue in Figure 12. The option to include the cell coordinates
is then provided below, circled in red in Figure 12, as the Include coordinates checkbox. When
this is checked an X, Y and Z column is added to the output data set that estimates the centre
for the cell containing the completion/perforation.

- Standard functions [

Usger functions

Select function |Create RFT Data j
Create RFT data

Trajectory data Solution data INIT data
USE SOLUTION MARKI +| ||| |BASET || | |BAsET |

Measured depth: Vectors to include: v Include INIT vectars
Estimate from cell {* Basic
ELE " Al vectors

[ [ Include coordinates ]

Grid data

|BASE1 |

Origin of new RFT data
|BASET

Figure 12 — Standard Function Dialog for Create RFT Data

S3GRAF v9.2 Release Notes

Page 11



5. Bug Fixes
Here is a list of the bug fixes applied to SSGRAF v9.2.

e Files
Corrected various issues with interpreting Eclipse Summary H5 v1.7 files
Corrected issues when loading multiple cases for Nexus/VIP
CMG tables now load correctly
Tempest wellnames were causing crashes with the grid display
Updated to support the changes to UTCHEM corner point grid format
Handles missing PERM arrays in 2D UTCHEM models

o Handles reading UTCHEM models with less than 10 cells per layer
e Analysis

o Fixed Standard Calculations for Gas Water models
Applying a User Function to all grids now works correctly
Applying a User Function to all timesteps now correctly works with LGRs
User Functions correctly reference vectors for LGR models
In some cases the User Function was interface was not displaying the
argument units
o Polygon based User Regions correctly apply the chosen clipping method
o Dual Porosity Petrel models correctly supported in analyses

O O O O O O

O
O
O
O

o Grid orientation is not determined form MAPAXES for Eclipse grids

o Corrected issue with saving settings for displaying wells with INIT data
o Performance improvements to the Explode and Grid Thickening display
o Grid Display Settings will reopen to the last used settings

o Completion index was missing from the plot legend
o Data exported from plots now matches the format used for the time axis
o Fixed an issue where deleting a dataset caused the link to the default x-axis to

fail
o Solution data not using the correct default axis when loaded multiple runs
e General
o Show wells above first perforation system setting is now being applied
correctly

o The Workflow Manager menu item no longer disappears or is mislabelled
Nested loops in GRF can now manage separate well lists
o Permission issues when installing the Workflow Manager files have been fixed

o
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