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1. Introduction

S3GRAF v9.1 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 S3GRAF 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

New User Functions
New functions have been made available for the User Functions feature of the Derived
Quantities. These are:

o CUMMAX Cumulative Maximum
o CUMMIN Cumulative Minimum
o DELTA Difference across timestep

Create RFT Data Based on Solution Data Perforation Locations

Pseudo-RFT data can now be created from Solution and Grid data, based on the location of
Completions contained in the Solution datasets. Previously this required a separate trajectory
file and used actual MD values.

Help Portal: http://support.sciencesoft.com/hc/en-us/articles/205705245

New Statistic Calculations and Export Option

A set of calculations to produce the P90, P50 and P10 for a set of vectors has been made
available for the Statistics tool. These quickly provide a quick representation of the statistical
significance of a number of runs.

A new option for exporting calculated statistics vectors to the treeview has also been added
to the Statistics tool.

Help Portal: http://support.sciencesoft.com/hc/en-us/articles/205019649
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Layer Analysis GRF Commands
New GRF commands have been added to simplify the creation of a Layer Analysis. These new
commands are executed with the use of an ALL keyword for layers and timesteps.

Improved Eclipse H5 File Support
Support has been improved for 2013 and 2014 versions of the Eclipse H5 file format for
Summary data. This file allows Fetch on Demand to be used for Summary data.

VIP /Nexus ALIAS File Support Extended

The ALIAS file in VIP/Nexus allows wellnames longer than eight characters. The ALIAS/Alias
xref file can now be applied to members within the map data for VDBs and for MAP files as
well as for PLT files.

UTCHEM/UTCOMP Corner Point Grid Support
Support has been added for corner point grid formats in UTCHEM/UTCOMP.

UTCHEM Format Load Commands for GRF

The GRF language has now been extended to include the option to define the timestep format
for Solution data. This allows the data to be organised by Time, Pore Volume or a combined
Time & Pore Volume. There is also now an option to define the default x-axis for Summary
data, this can be either Time or Pore Volume.

RFT Layer Lines

Formation depth lines can be added to RFT plots as an alternative to standard depth lines.
Formations can be defined with a LYR file and loaded into S3GRAF. These allow quick
identification of formations while examining well data with a RFT plot.

Help Portal: http://support.sciencesoft.com/hc/en-us/articles/207702626

Graph Search with Completions Indices

When using Graph Search, individual I, J and K values for the Completion data can be used to
define the search. For instance, by defining a specific K, oil output from a defined formation
can now be plotted (for all wells completed in that formation).

Help Portal: http://support.sciencesoft.com/hc/en-us/articles/205735105

Multi-Phase Injector Support
Support for the display of multi-phase injector wells has been added.
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Alternative Ternary Colour Scheme

A new Ternary Plot colour scheme has been added to allow for differing conventions. This is a
system setting and so can be changed permanently in S3GRAF.

The colour scheme for Ternary Plots can be toggled between:

Phase Default Scheme  Alternate Scheme

| oil] Green Red
Blue Blue
Gas Red Green
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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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Select Workflow  Filter:

Tupe: |AII

e ork flave

| Type

| Description

| Support Portal

__|EOR and Waterflood Analysis

| Create Wel Groups

J Opportunity Index

_ | Generate random porosity and spnthetic perma...
__|Analysis for Sensitivity Cazes vs Base Case
_|Generate Oil Map

__|5AGD Processing

_[Volurnetric Sweep (Single Run)

_|Caleulate Statigtics for Field or well Data
__|Create RFT Data

__ |Rates to Cumulatives

__|EOR and W aterflood Analpsis

_ | Create Well Groups

J Histaory Match Well Screening

J Generation of Saturation Regions by Layer

J Opportunity Indesx

J Generate random porogity and synthetic perma...
__|Analysis for Sensitivity Cazes vs Base Case
__|Generate Oil Map

__|Runtime Performance and ‘wel Counts
__|Change SOWCR in any SATHUM
__|Standard Plot 1 - 9 Graph el Production
__|Standard Plot 2 - 9 Graph “Well Production [Co...
_|Standard Plot 3 - 4 Graph Group Data
__|Standard Plot 4 - 4 Graph Well Producer Inje...

CHG
ChG
ChG
CHG
ChiG
ChG
ChG
ChG
Eclipze
Eclipze
Eclipse
Eclipse
Eclipse
Eclipse
Eclipse
Eclipse
Eclipze
Eclipze
Eclipze
Eclipze
Eclipze
Eclipze
Eclipze
Eclipze
Eclipze

Generate Rolling Min, Max and Delta Difference
Sum and Average a group of Wellz into a new Group - any we...
Opportunity Index for CMG - see SPE 122915
Generates a Randam Paorazity and Synthetic Permeability in D
Process S3contral sensitivity study output versus base case
Generate Rock Quality and Rock Quality Index plus Oil maps
Calculate SOR for SAGD and extract/dizplay appropriate data
Generate Yolumteric Sweep for a zsingle run
Calculates Statigtics for individual Surnmary wectors
Create RFT D ata with Hiztogram/Oil Threshold Plats 2
Generate Cumulatives from Field and wel rates
Generate Ralling Min, Max and Delta Difference
Sum and average any vectors from a group of Wells into a ne...
Generate Screening Plots for Simulated ws Historic Data per wel
Generates a new saturation region array for multiple defined fa...
Opportunity Index for Eclipse Cases - see SPE 122915
Generates a Randam Paorazity and Synthetic Permeability in D
Pracess S3contral sensitivity study output versus base case
Generate Rock Quality and Rock Duality Index plus Mowveabl..
Flot TCPU [zecs) per Simulated D ay/Plot well Counts wersus ...
Defire SOWLER for each SATHMUM and generate new bobile ...
9 Graph Production Plat for wells
9 Graph Production Plat for wells - with option for Cormparizon ...
Standard Plat 3 - 4 Graph Praducer for Group Data
Platz suited to WaAG wellz

1

Add Woarkflow
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Double click far a.
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k

| Mext |

Figure 2 - Workflow Manager Dialog

2.2.Running a Workflow

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

Run the Workflow.

ok wnNRE

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.

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.

Examine the created plots and new items in the Treeview.

In this example the Generate Oil Map has been selected.
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I :=| Workflow Manager -

Select Waorkflow  Filker: Twpe: |Eclipse

ok Flow | Type Dezcrption | Support Po...

J Calculate Statiztics for Field or...  Eclipse Calculates Statistics for individual Summary...  Double clic...
J Create BFT Data Eclipze Create BFT Data with Histogram/Oil Thres...  Double clic. .
J Rates to Cumulatives Eclipze Generate Curnulatives from Field and Wellr...  Double clic...
J EOR and ' aterflood Analysis Eclipze Generate Rolling Min, Max and Delta Differ...  Double clic...
J Create Well Groups Eclipze Sum and average any vectors from a group...  Double clic...
J Hiztary M atch Well Screening Eclipze lenerate Screening Plats for Simulated vs .. Double clic..
J Generation of Saturation Reqio...  Eclipse Generates a new zaturation region array for...  Double che...
J Opporturity |ndesx Eclipze Opportunity Index for Eclipze Cases - see 5., Double che...
J Generate random porosity and ... Eclipse Generates a Bandom Porogity and Syntheti..  Double clic...
J.ﬁ.nal}lsis for Sensitivity Cazes vs.. Eclpse Process S3contral sengtivity study output v, Double clic...
J Generate Oil kMap Eclipze Generate Rock Quality and Rock Quality 1. Double clic...
J Runtime Performance and 'Well... Eclipse Flaot TCPU [zecs] per Simulated Dap/Flat .. Double chc...
J Change SOWECR inany SATH...  Eclipse Define SOWCR for each SATHUM and ge...  Double clic. .
J Standard Plat 1 - 9 Graph Well... Eclipze 9 Graph Praduction Plat for 'wells Double chic...
J Standard Plat 2 - 9 Graph Well ... Eclipse 9 Graph Production Plat for Wells - with opt...  Double che...
J Standard Plat 3 - 4 Graph Grow...  Eclipse Standard Plot 3 - 4 Graph Producer for Gro...  Double che...
J Standard Plat 4 - 4 Graph ell... Eclipse Flots suited to WG wellz Double ch...
JVDIumetric Sweep [Single Run)  Eclipze Generate Yolumtenc Sweep for a single rin Drouble chc...

Add Work o

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/2045531255

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]

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/ 2045931255

Sim: Eclipse

Input is Eclipse INIT and SOLUTICON data
Cutput is Rocle

Mzap of sum of

Moveable €il

Select Origin |BASE]| Mew walue for Caze

Dezcription

Caze name
Fock Quality m
Lows walue of RE

Low walue of RE

Middle walue of Fs

Middle walue of ROI

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.

Mame: Fenerate 0il Map

muthor: Sciencesoft

Email: supportfsciencesoft.com

Support Portal: http://support.sciencesocft.com/hc/en—
us/articles /204991255

Sim: Eclipas

Input is Eclipse INIT and SOLUTION data

Cutput is Rock Quality (BR), Rock Quality Index (RRQI), FH = PFEREMH*DZI, FH
Map of sum of EH (EHS5UM)

Mowveakle 0il Thickness (MOVOILTHICE), ©il Thickness (OILTHICE) and 0il

Select Origin |Br-‘aSE1 -]

Description | Type I Walue
Caze name Caze BASET
Rock Quality rultipler in RAMULT = SAORT[PERM... Mumber 00314
Lows value of RO Mumber 1.1
Lows walue of
Middle walue
Middle walue

Low value of RQ

M e value 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?

Mo |

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.

S3GRAF v9.1 Release Notes
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3. New Analysis Features

3.1.New User Functions

There are three new mathematical functions that can be used within the User Function tool.
This is launched from User Function item in the Derived Quantities sub-menu of the Tools menu

or the corresponding toolbar button.

These functions are summarised as follows:

CUMMAX - Cumulative Maximum
This function calculates the cumulative maximum of each element of a map vector (grid cell)
through time, i.e. for element n of the given vector, the cumulative maximum is the maximum
value of n occurring 1 through t (where t is the current timestep).
This is invoked in the User Function as:

Y=CUMMAX (A7)
Where Y is the output vector and A is the grid Solution property. For example, if A was

PRESSURE from the 5 timestep the output Y would be the maximum PRESSURE for each cell
over the 1% to 5 timestep period but not including anything beyond the 5™ timestep.

CUMMIN - Cumulative Minimum
This function calculates the cumulative minimum of each element of a map vector (grid cell)
through time, i.e. for element n of the given vector, the cumulative minimum is the minimum
value of n occurring 1 through t (where t is the current timestep).
This is invoked in the User Function as:

Y=CUMMIN (A7)
Where Y is the output vector and A is the grid Solution property. For example, if A was

PRESSURE from the 5™ timestep the output Y would be the minimum PRESSURE for each cell
over the 1% to 5 timestep period but not including anything beyond the 5™ timestep.

DELTA - Difference across timestep

This function calculates the difference for each map vector element between the current
timestep (t) and the previous timestep (t-1), i.e. show the value changes for the current step.

This is invoked in the User Function as:
Y=DELTA (A)

Where Y is the output vector and A is the grid Solution property. For example, if A was
PRESSURE from the 5™ timestep the output Y would be the PRESSURE change for each cell
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between the 5™ and the 4™ timesteps. If A is the first timestep then the output Y is set to zero
for all cells.

3.2.Create RFT Data Based in Solution Data Perforation Locations

The Standard Function feature includes the Create RFT Data function that produces RFT data
based on a wellbore path as defined by a trajectory file. When this is unavailable the path of
the well can instead be 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 in the Tools ->
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 10.

1l Standard functions [ e

Uszer functions Standardfunctions]

Select function |Create RFT Data j
Create RFT data
Trajectory data Solution data INIT data

USE SOLUTION MARKI = || | |BASET || | |BASET -]

Measured depth: Vectors to inlcude: [v Include INIT vectars
Estimate from cell i+ Basic
EEUEE " All vectors

Grid data

|BASE1 -]

Crigin of new RFT data
|BASEY

Figure 10 - Standard Function Dialog for Create RFT Data

To perform the calculation based on the Solution select USE SOLUTION MARKERS from the
Trajectory drop-down, circled in red in Figure 10.

Calculation Methodology

This option will take the cell values for the Solution and INIT vectors at the location of the well
completions/perforations and export them to a new RFT data set in the treeview.
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Due to the limitations of the data available only an estimate of the Measured Depth (MD) is
made. This is based on a calculation of the direct distance between the cell centres for each
successive completion/perforation cell location. The depth of the first completion/perforation
is used to set the initial MD then the calculated distance between the first and second
completion/perforation is added to this to define the MD of the second
completion/perforation. This is repeated for each successive completion/perforation.

3.3.New Statistics Calculations and Export Option

Calculations to produce the P90, P50 and P10 for a set of vectors have been made available
for the Statistics tool. These can quickly provide a representation of the statistical significance
of a number of runs. The option to export the calculations from the Statistics tool has also
been made available to allow the new data to be further analysed.

The Statistics dialog is accessed from the Tools menu by clicking on the Statistics item. The
new calculations can be selected from the drop-down list, circled in red in Figure 11.

E Analysis @

Vector list

Select vectors to use for analysis: | }(|
-

Vectors |
@ FOPT FIELD Summary KILL...
FOPT FIELD Summary KILL...

FOPT FIELD Summary KILL...
FOPT FIFI N Sommane KT

Best fit referance vector

|Drcig and drop a reference line here.

Criteria for ranking: | Sum of sguares Weighting factors: I:l
Bz vt [

Resampling options

Interpolation method:  Resample time base:  Sglect vector from list.

||Jnear j |Selected vector j Set as time base by
clicking on the time icon.

View resampled data: | ==

Choose statistic to display on graph

Lines added to graph:
(P30 P50 F1D == 1[=]
finzl t n1. T Export
P50 (Proven) v -
P50 (Probable) v
P10 (Possible) v Mew page

[ ]

Figure 11 - Statistics Dialog

P90, P50 and P10
Added to the list of statistics to display on the graph is P90 P50 P10. These calculations produce

the P90 (proven), P50 (probable) and P10 (possible) as a probability analysis for the chosen
data vectors as a measurement of distribution between them.
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In practice this will take the vector list defined in the Statistics dialog and extract the values
for each vector at the final timestep of the reference time base. These values are ordered to
produce a percentile ranking and the closest matches for the P90, P50 and P10 found. The P90
is defined as the proven result (with an estimated 90% chance of final vector values exceeding
this), P50 is the probable result (analogous to the median) and P10 is known as the possible
result (estimated 10% exceeding this).

This method is intended for analysing oil production totals from multiple runs to generate the
most common definition of P90, P50 and P10. However, the technique can be applied to any
list of vectors.

Each calculation can be applied individually by selecting the relevant checkboxes.

Export Option

Any of the calculations that can be performed from the Statistics dialog can now be exported
to the Treeview where they can be examined further. When the relevant settings are chosen
for the statistical calculation the user can click on the Export button on the Statistics dialog to
output the data to the Treeview where it will be listed as a new data set and suitably named.

3.4.Layer Analysis GRF Commands

There are now GRF commands to simplify the reproduction of Layer Analysis from GRF. For
Layer Sum, Layer Average and Layer Sample commands the layer range that the analysis
operates over can be simplified from OVER <top layer> TO <bottom layer> to
OVER ALL when including all the layers.

Further, when performing a Layer Analysis over all timesteps, instead of repeating the GRF
command for each timestep individually a single GRF command can be used by specifying

STEP ALL rather than STEP 1, etc.

This shorthand is invoked as necessary when creating a GRF after performing a Layer Analysis
by hand.
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4. New File/Loading Support
4.1.Improved H5 File Support

Support has been improved for 2013 and 2014 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.

4.2.VIP /Nexus Alias File Support Extended

The ALIAS file in VIP/Nexus simulations allow class member names longer than eight
characters. The ALIAS files are used as a lookup to match the defaulted member name with
the defined long name.

For VDBs the ALIAS.bin file details the lookup and these are used for both the loaded Plot data
and the wells shown on grid displays. All references to the member names in S3GRAF will be
replaced with the long names. Their use is controlled from the load dialog by checking the Use
long well names (Nexus) as seen circled in red in Figure 12.

"VIP vdb case selectio
Files ]

ot ™| Map (NIT) | Map (RECUR) |

Case list

Obs name |

[ Load inactive cell data
[ Save High Peformance Grid files

-
I [+ Use long well names (Nexus) i

=
¥ Load parent simulation data

Data to load for this case:

¢ Aldsta  Griddata  Plot data only

EZLAYER_EZLAYER

Rename Crigin:

Figure 12 - VDB load dialog

For MAP and PLT files the Alias_names.xref file is used to lookup the long member names for
the various data classes. These are also used for the loaded Plot data and the well names when
displaying a grid. Their use is also controlled from the load dialog by checking the Use long well
names from xref file as shown circled in red in Figure 13.
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[ VIP plot file options | VIP map file options

IE)'Uassl

To use packing in INIT map file to compress the solution data
Select unit system specify the file location below

= IP engineering )
Location: | El
 YIP metic

[ Use INIT map file to compress data

v Use long names from xref fils

¥ Use long names from xref file

Set the data origin below

|sPE3 Jspeg
Rename Origin: ] Rename Origin:

Figure 13 - Load dialogs for MAP and PLT files

For example, in the ALIAS _names_xref file the WELLS might be names as:
WELLS
SHORT LONG

WELO0O0OO01 WELL1 PRODUCER
WEL00002 WELLZ2 INJECTOR

So associated map data will use WELL1_PRODUCER, etc., to label the wells on the grid display
and to name the well as such in the Treeview and line plots.

4.3.UTCHEM/UTCOMP Corner Point Grid Support

Support has been added for corner point grid formats in UTCHEM/UTCOMP. This is handled
automatically and should be transparent to the user.

4.4.UTCHEM Format Load Command for GRF

The GRF language has now been extended to include the option to define the timestep format
for Solution data. This allows the data to be organised by Time, Pore Volume or a combined
Time & Pore Volume. There is also now an option to define the default x-axis for Summary

data, this can be either Time or Pore Volume.

For Solution data the organisation of the data can be in Time, Pore Volume or Time and Pore
Volume. The GRF load command to load the solution data is:

LOAD UTCHEM FORMAT <format> SOLUTION <filename>
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Where the <format> entry is either:

Keyword Solution timestep definition

PV Defined by injected Pore Volume
TIME Defined by Time

TIMEPV | Defined by Time and injected Pore Volume
Table 1 - UTCHEM Load Format Commands for Solution Data

For Summary data the default x-axis vector can be Time or Pore Volume and the FORMAT
keyword is used

LOAD UTCHEM FORMAT <format> SUMMARY <filename>

Where the <format> entry is either:

Keyword Default Summary X-Axis
PV Defined as injected Pore Volume (PV)

TIME Defined by Time (TIME)
Table 2 - UTCHEM Load Format Commands for Summary Data

The default option for Solution data is to use Time and for Summary data it is Pore Volume.
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5. New Line Plot Features

5.1.RFT Layer Lines

Formation depth lines can be added to RFT plots as an alternative to standard depth lines.
Formations can be defined with a LYR file and loaded into S3GRAF. These allow quick
identification of formations while examining well data with a RFT plot.

LYR files contain data required to produce RFT formations lines. They consist of a list of
formation names and the layer range that constitutes a formation. These definitions are then
used for formation layer lines as representations of the approximate depth boundaries
between formations in RFT plots.

LYR files can be loaded in the normal manner, either dragged-and-dropped onto S3GRAF or
through File -> Open. Once loaded an LYR file will appear in the Treeview under an origin
defined by the file name and in a folder labelled "LYR". It is intended that a LYR file should have
the same filename as the accompanying RFT file.

LYR File Example

The LYR file consists of a list of formation names with their upper and lower layer indices. It
can be created by Eclipse or by hand in a text editor.

The below .LYR file example shows four sand formations stretching over grid layers (z-
direction). Each formation is defined with a name, bracketed with single quotes, and an upper
and lower layer index, separated by a dash (-).

'Sanp 1' 1
'SaNDp 2" 4
'SaND 3' 6 -
'SaND 4" 9

|
= oo U1 W

e.g. SAND 1 - Stretches over layer k=1 to layer k=3.

RFT Plots and Layers

Once a RFT plot has been produced the RFT layers can be added with the Show RFT Layers
toggle button, seen in Figure 14. When a LYR file has been loaded within the current Origin.

Figure 14 - RFT Layers Button

Whereas standard depth lines represent the cell centred depths at each completion, formation
layer lines from the LYR file represent the approximate depth boundaries between specified
groups of layers. This is estimated by comparing the layer indices of the formations to
perforation indices and their corresponding depths for the displayed RFT line.

The Figure 15 shows the Pressure down a well as it traverses formations SAND 1 to SAND_3.
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== PRESSURE D2 31 DEC 1975 ——— SAND_1 Upper
—— SAND_2 Upper —— SAND_3 Upper

8400

SAND_1

8500+

86001 SAND 2

87004 SAND_3

DEPTH (FEET)

8800+

8900+

9000 T T T T T T r T T )
3600 3650 3700 3750 3800 3850
(PSIA)

Figure 15 - Example Display of RFT Layers

5.2.Graph Search with Completion Indices

When using Graph Search, individual I, J and K values for the Completion data can be used to
define the search. For instance, by specifying different K, oil output from a defined formation
can now be plotted (for all wells completed in that formation).

In S3GRAF it is possible to create a graph containing multiple lines quickly using the Graph
Search facility. This feature will search for all lines matching a pre-set criteria and then place
the lines onto either an existing or a new graph. S3GRAF can now process an Index field in the
Graph Search to allow for searching on a grid layer (or in the I- or J-direction).

The Graph Search facility can be found under the Graph menu. When it is selected the dialog
shown in Figure 16 will appear.
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B3 - Graph search
Vector list
Select vectors to use for graph:

W
W
W

*

Add to graph
Drag and drop icon to create / add lines to a graph.

Figure 16 - Graph Search Functionality

Clicking on the ">>>" button at the top of the dialog will allow the selection of the vectors to
add to the graph. Dropping a data vector that includes an index or cell location and performing
a Search and Add will populate the vector list with the corresponding vector properties,
including any index or cell indices. An example is shown in Figure 17.

B3+ Select Vectors EI@

Select vectors

To add a vectorto the list, drag and drop the vector onto the list box below. E O
vECTOR |MEmBER | 1| J| K]|cLAss TYPE ORIGIN | MIN |
COFR B1 3 15 1 COMPLE.. Summary BASET 0
COFR B2 3 15 1 COMPLE.. Summary BASET 0
COFR B3 3 10 1 COMPLE.. Summary BASE1 0
COFR B4 6 X 1 COMPLE.. Summary BASE1 0

4 L F

Select /unselect lines to include using the check boxes. Selected: 4

VALUE PROPERTY =

e MEMEER

[¥] COMPLETIONS CLASS

[w] Summary TYPE

[¥] BASE1 CRIGIN E

3 |

118 J

[ 1 K an

‘ m b Ok H Cancel

Figure 17 - Graph Search Vector Search

Each property of the vector (Member, Class, Type, 1, J, K) can be used in a Graph Search. Ticking
a box sets the search to match on that property.

In the example above, Member (i.e. Well) is unchecked and can take any value - not just well
B1. This means all wells will be included in the search. The search is for Completions Summary
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data from BASE1 (all checked). / and J can take any value (unchecked). What must match is
that the Completions are in layer 1 (K=1 is checked).

After pressing Search and add the Graph Search finds four wells (B1,82,B83,B4) completed in
layer K=1, with /,J values of (3,15) (3,19) (3,10) (6,22).

Clicking OK will return to the Graph Search dialog, now filled with the list of selected vectors,
shown in Figure 18.

B3 - Graph search @

Vector list
Select vectors to use for graph:

Vectors |
COFR 3151 B1 COMPLETIONS Summary BASE1 -
COFR 3191 B2 COMPLETIOMNS Summarny BASE1

COFR 3 101 B3 COMPLETIONS Summary BASE1
CMFR & 72 1 B4 COMPI FTIONS Sommans RASET

Add to graph

Drag and drop icon to create / add lines to a graph.

T

Figure 18 - Filled Graph Search Dialog

Dragging and dropping the icon highlighted in red onto the Display Area will produce a plot
containing all the selected vectors.
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6. New Grid Features
6.1.Multi-Phase Injector Support

Support for the display of Qil injector and Multi-Phase injector wells has been added. These
will be interpreted from the loaded data and he appropriate symbols used. Examples for the
new symbols for Multi-Phase injectors are shown in Figure 19 and Figure 20.

|
INJE1

QO

Figure 19 - Multi-Phase Injector 2D

&JH
== 9000

—— 9400

= 2200

10200

Figure 20 - Multi-Phase Injector 3D

Examples of the new symbols for Qil injectors are shown in Figure 21 and Figure 22.

N INJE|1 e
10

Figure 21 - Qil Injector 2D
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Figure 22 - Qil Injector 3D

6.2.Alternative Ternary Colour Scheme
A new Ternary Plot colour scheme has been added to allow for differing conventions. This is a
system setting and so can be changed permanently in S3GRAF. The colour scheme for Ternary

Plots can be toggled between the Default and Alternate scheme as defined in Table 3.

Phase Default Scheme  Alternate Scheme

| oil| Green Red
Blue Blue
Gas Red Green

Table 3 - Ternary Colour Schemes

The global option can be set from the S3GRAF Options dialog, which is accessed by clicking on
the Tools menu and selecting Options... and finally clicking on the Grid tab. This will present
the options as seen in Figure 23, the option is set from Default to Alternative by checking the
Alternative Ternary Colours checkbox, seen circled in red.
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General I Thumbn;lils I Graph I Graph Axes I Graph Logo I File Assocs. I MS Office I

Text Files | Polyines | Edipse | VIP | Nexus | CMG | UTCHEM | HPG

~Grid Defaults

r—Grid View
" Sguared

" Fit Window
' True Scale

Grid Settings
2D

" 3D Single
& 3D Al

Tooltip tems
¥ Certres [ Face Depth [ Comer Points

—Z Scale Factor

Default Z Scale Factor: I 1

¥ Show Cell Outlines

¥ Prompt for inactive Eclipse grid cells
[+ Show Local Grid Refinements (LGRs)
[+ Show wells on Solution data
[+ Show wells on INIT data

[~ Show wells on Grid Wireframe

[+ Round grid legend limits

¥ Clip Wells

[# Show wells above 1st perforation

Default Well Perforation Size (%) 100 ::II

r Rewverse handedness of coordinate
system (Y-Flip)
[+ Bearing amow indicates the Y ads

[~ Altemative Temary Colours

Default INIT Vector:

¥ Automatically add default vector:

Default Solution Vector: IDEFJ“\ULT

fUse 2nd Solution Timestep with Grid/IN v |

INONE

Figure 23 - S3GRAF Options dialog, Grid Settings
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