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Requirements


The data editing application, EDBOAST.EXE limits the grid size of the reservoir being edited to the physical memory and/or the virtual memory size.  The simulator application BOAST98.EXE also allows unlimited reservoir grid size.  All the applications require Window 95, Windows NT, or Windows 3.1 with Win32s installed.  Recommended physical memory size is 32 MB or higher for BOAST98, and also 32 MB or higher for EDBOAST.  Recommended disk space varies according to print options selected for output files and also on the size of the reservoir grid.  A range of from 40 MB to 100 MB of disk space use could be anticipated.

Limitations


The major limitations exist mainly in the application, Boast98.exe.  The Boast98 limitations are:

(1)
A large grid size of x-direction blocks, y-direction blocks, and z-direction blocks or layers will force the use of virtual memory and drastically slow down the array iteration processes.

(2) 
Maximum well blocks of 200.

(3)
Maximum time steps of  8000.

(4)
Maximum data sets of 200.

(5)
Maximum wells of 150.

(6)
Maximum nodes per well of 10.

(7)
Maximum modifications to permeability, porosity, and transmissibility of 55 each (EdBoast only).

(8)
Maximum rock regions and PVT regions of 5.

(9)
Maximum table entries for relative permeability curves and for capillary pressure curves of 25 .


The grid size for BOAST98.exe is unlimited since memory is allocated to fit grid demand.


The grid size for EdBoast.exe is also unlimited since memory is allocated to fit grid demand.

Getting Started

The reservoir simulator application, BOAST98, can be tested immediately by loading at least BOAST98.exe and an input test file such as, ODEH.SIM onto the computer disk.  Open the Boast98.exe application by double clicking the Icon using File Manager (Window 3.1) or Windows 95/NT Explorer.  For application can also be opened from a DOS Command Prompt in the usual DOS manner.


Upon opening the main Boast98 window is displayed and a disclaimer is presented.  Press the Enter key or click OK with the mouse.  Next, the first menu item “File Name” will be highlighted.  Either press the Enter key followed by the down arrow key until “ODEH.SIM” is selected and hit Enter again if DOS is still the most familiar style, or use your mouse to accomplish the same effect if the Windows approach is familiar.  The first 5 description lines of the input data file are shown in a small window.  A key or mouse click removes this display.  Now, using the right arrow key or mouse, select “Options” from the Primary menu at the top of the window.  The Enter key (or mouse click) will open a vertical sub-menu consisting of 9 items.  Next, select “Simulate” with the down arrow and Enter or click with the mouse.  The simulation of ODEH.SIM with full graphics should now be up and running.  If so, congratulation!  In not, please call software support at (918) 699-2087.


Other “Options” can be selected both before and after a simulation run.  The “View” Option will allow a preview of the selected data file contents either before or after a run.  The “Plot” Option can only be used directly after a run and only when “Option” is selected first.  An error will result if any other Menu item is selected first.  The “Edit” and “Transfer” Options can be used both before and after a run.  The Options of “Graphs”, “Histry”, “SemLog”, and “Debug” are selected individually only before a run using the “Simulate” Option.  A check mark is present on any of the last four Options if selected before a run.

EdBoast
Menu Items

A simulation run can be started from either the EDBOAST or the BOAST98 application.  However, beginning with the EDBOAST program, the user will be able to review the input data file first and locate any mistakes that apply to the BOAST98 application.  To begin EDBOAST, double-click the icon representing the application with the mouse.  At the top of the opened window, from left to right, are 7 horizontal menu items.   These items are “File Name”, ” Directory”, ” Extension”, ” Options”, ” Help”, ” Quit”, and  “About”.  A brief description of each horizontal item is shown in the second line below the menu.  The horizontal and vertical arrow keys permit moving from item to item.  This method of describing the highlighted item generally applies to the vertical sub-items as well.  If the arrow keys should fail to respond, re-entering the program will correct the problem.

File Name

 The first item, “File Name”, allows the selection of a pre-existing data input file.  Select File Name by clicking once on the item.  Then select the input file from the scrollable list of names.  To scroll, use the up and down arrows on your keyboard.   If the file is in another directory follow the next step.

Directory

A list of scrollable of subdirectories is found under the second item, “Directory”, with the current directory shown in the top title.  To find the parent directory, click on the double dots “.”.  Repeat the process of clicking the double dots to back farther up the directory hierarchy.

Extension

The “Extension” item allows the user to filter out the different types of files.  The bottom line on the list shows which are input and which are output files and what their extensions are.  


The file extensions included in the list are  (1) input data files with the extension of .SIM for Boast98 simulations,  (2) Boast98 input data files with an alternate extension of .NEW,  (3) output results of Boast98 simulations in a table form with extensions of .TAB,  (4) input help files with the extension of .HLP, (5) the main output results of Boast98 simulations with extensions of .OUT,  (6) picture files with the extension of .PCX,  (7) bit map files with extensions of .BMP resulting from captures of the screen during graphic displays using the F5 key or the “Capture” command,  and (8)  all files extensions are available  (these files must be text file in an ASCII format).

Options

The fourth item, “Options”, has a variety of procedures on its vertical sub-item list.  These sub-items are “New”, “Preview”, “Edit”, “Boast98”, and  “Transfer”.   Figure 1 in Appendix A show the Pop up List from selection of the Option item.

· The first one, “New”, permits the user to create a new input data file for future simulation.  

· The next sub-item “Preview” will allow a read-only look at the contents of the file selected under File Name.  

· The sub-item “Edit” brings the contents of the file into a series of dialogs for inputting or modifying reservoir data.  The “Edit” will bring up the “EdBoast Home Page” which has a series of 14 buttons for selecting which dialog group to access.  Figure 2 is an illustration of the 14-button dialog window.  A description of each highlighted button is shown on the second line below the title.  The vertical arrow keys or the tab key are used to move to different highlighted buttons.  Use the Abort button to leave the “EdBoast Home Page”  buttons and before calling Boast98 under Options.

· Selecting the “Boast98” sub-item immediately begins simulation action on the current file selected. Calling “Boast98” under “Options” will place two running applications into memory, Boast98 and EdBoast.  Each will still run independently, however, a file can no longer be edited while still engaged in simulation under Boast98.

· Finally, “Transfer” will allow the user to run any application existing in the currently selected directory.  Nothing will show in the list if there are no program applications available.  Change directory to browse, then reselect “Transfer”.

Help, Quit, Abort

The fifth item, “Help”, brings up a brief description of the program processes.  The sixth item, “Quit”, does just that.  It quits the program.   And “About” selection will give you a support phone number to call when all else fails.

EdBoast Home Page
.
Selecting “Edit” under the “Options” item of the main menu brings up this EdBoast Home Page dialog window.  The EdBoast Home Page consists of 14 home page buttons.  These 14 buttons are “BEGIN”, “GRID”, “PORPERM”, “TRANSM”, “TABLE”, “INITIAL”, “CODES”, “AQUI”, “WELLS”, “RECURR”, “DEFAULT”, “NEXT”, “ACCEPT”, and “ABORT”.


Many of the button selections bring up dialog boxes with an integer of 0 or 1 and sometimes a minus 1.  Where only a 0 or a 1 is used, the 0 means, NO or turn off, and the 1 means, YES or turn on.  Please consult the Boast3 manual for the meanings of each integer as a switch.
Button 1.
BEGIN

This first button introduces the dialog frame, which contains 5 lines of reservoir description called “Header”.  The first line of the “Header” will be the title card.  The other 4 lines are run identification records.   The next 2 boxes in the frame contain 2 integers representing switches for restart initialization or restart run, and another for writing a post-run table.  This information may be found at the beginning of page 11 of the Boast3 manual.


Although the restart run parameters are stated to be “still under construction”, the switches and input data appear to work at this time.  For IREOPT = 1, full restart editing of the saved restart file is not available.  When IREOPT = - 1, the no restart option is invoked.  The restart option is initialized with IREOPT = 0.

Button 2.
GRID

The GRID button brings up 5 or more dialogs or spreadsheets for entering reservoir model grid dimensions (II, JJ, & KK) and geometry data (KDX, KDY, KDZ, & KDZNET) as found in pages 14-15 of the Boast3 manual.  The values of the codes for KDX, etc. determine the type of dialog window that follows.  Entering a minus 1 (-1), indicates a constant values for all grid blocks.   Special spread sheets for rows, columns, or 2-dimensional array results from a value of 0 or 1 for KDX, etc. 


Before each spreadsheet of values is presented, a page of instructions is shown which describes the invisible commands or various key shortcuts which can be used to command the spreadsheet.  Clicking the right mouse will also present the menu of these commands (see figure 3).   These menu selections or key commands are Import, Export, Type, Graph, Cancel, Next, Group, and Home.  These commands respectively permit the importing of spread sheet text data, exporting spread sheet text data, changing display type, displaying spread sheet data in contour or 3-D, canceling input data, proceeding to the next spread sheet, proceeding to the next spread sheet group, or to go the Home Page Buttons.


Also, a special dialog box is presented for each region modified for grid dimensions (NUMDX, NUMDY, NUMDZ, NUMDZN, & IDCODE).  This dialog consists of a region data set box for the grid dimension value followed by a left-most (I1) and right-most (I2) column number, and an upper-most (J1)  and a lower-most (J2) row number, along with a layer range (K1 - K2) for the grid region affected by the grid dimension value in the box.  This same style of setting region values applies to several other modifications of reservoir parameters, such as porosity, permeability, and transmissibility, shown below in button 3 and 4.   


The next dialogs box requests the KEL code for inputting depth values and dip angle (see page 17, Boast3 manual).  At present KEL codes of -2 and 2 (non-contiguous layers) is not supported.

Button 3.
PORPERM

The PORPERM button brings up 5 or more dialogs or spreadsheets for entering reservoir porosity and permeability  data as found beginning at the top of page 20 of the Boast3 manual.  Also a special dialog box is presented for each region modified for porosity or permeability.  The same type of dialog is used as described under GRID button 2.  A dialog window is presented which allows the switches, KPH, KKX, KKY, & KKZ to contain a -1, 0, or a 1.  This also brings up dialog boxes for a constant value or spreadsheet of values, as in GRID.

Button 4.
TRANSM

The TRANSM button presents transmissibility modifications shown near the bottom of page 22 in the Boast3 manual.  The dialog format is similar to the other modification dialogs.

Button 5.
TABLE

A description of the sequence of requested information for Rock and PVT regions and their respective relative permeability and capillary pressure tables is given beginning on page 24 of the Boast3 manual.


The first dialog from this button, allows entry for the number of distinct rock regions is to be changed and the number of regions where the PVT default region value of 1 is to be changed.  The rock region is a saturation dependent data set for relative permeability.  The PVT region is a pressure dependent data set, including oil, water, and gas PVT tables.  At least one rock region and one saturation region is required.

Button 6.
INITIAL

This button introduces a set of 2 dialogs plus one more dialogs for each layer and rock region of data containing the pressure and saturation initializations as found beginning on page 31 of the Boast3 manual.

Button 7.
CODES

This button introduces debug and diagnostic controls options and solution method specifications as found beginning on page 32 of the Boast3 manual.  The data can be entered in a series of 2 dialogs

Button 8.
AQUI

This button introduces the installation of the aquifer  data as found beginning on page 35 of the Boast3 manual.

Button 9.
WELLS

This button introduces well  data as found beginning on page 37 of the Boast3 manual.  The total number of wells that will be used in the entire simulations must be entered first.  Then each well ID, the number of well nodes, and the well name for each well are entered.  This is followed by X, Y, Z locations of each well node being entered.  The well direction, IDIR, is entered to conform to the Boast3 format.

Button 10.
RECURR


This button introduces a set of 6 dialogs for each data set for entering recurrent data as found beginning on page 38 of the Boast3 manual.  The total number of data sets entered (up to 200) is displayed in the first window(s) presented.  Up to 21 data sets with associated information are allowed in the first page and 22 data sets on each succeeding page.  This allows a preview of the number (IOMETH) of  elapsed times (FTIO) in days and also a break down on the number of NEW and OLD (modified) wells are in each data set.  This preview is repeated twice.  Once for “Data set deletion” .  The second for  “Data set selection”.  The second preview is followed by 6 separate dialogs, if only YES is selected.


Data set deletion.   By saying YES, the entire group of data sets is retained and data set selection is next.  By saying NO, the last data set number is presented for deletion.  To delete any other data set, enter a different number.  This decision may be canceled immediately or later by the ABORT command in the Home Page.  It is always wise to look over the data set to be deleted before a deletion is made.  After a deletion has been made and accepted, the data set numbers following the deleted set are moved back  by one.  (Note:  If the YES and NO button should every disappear use the Enter key to bring them back.  This happens when another program window overlaps the preview or a resize event occurs.)  Data set selection will be offered next.


Data set selection.  By answering YES, the last current data set number is presented.  By increasing the number presented in the dialog box by one, a new data set can be entered.  A new data set can not be inserted between two old data sets.  However, entering any data set number allows the data set to be edited and changed.  By answering NO, data set number 1 is entered with the first of 5 dialogs  presented.  Then each succeeding data set follows until a cancel button is selected.  “Time steps under frequency control” is ICHANG on page 38 of Boast3 manual, “Frequency control=0; Elapsed time control>0” is IOMETH, and “Read well info cards=1; Do not read cards=0” is IWLCNG.  When IOMETH=0, ICHANG must be greater than 0, and the number of time steps between output of well reports (IWLREP) and the number of time steps between output of summary reports (ISUMRY) must be entered.  (See page 39, Boast3 manual).  When the Elapsed time control (IOMETH) number is increased,  more boxes for FTIO values are shown in the next dialog.  The last FTIO value must not be greater than the first FTIO value in the next data set.  In other words, the FTIO values must always be increasing, never decrease.  A warning is given if this occurs.


Every data set and associated dialog procedure can be identified in the title found at the top of each window.


Old and New well selection.  Each data set will include the number of old and new wells.  A new well is one that if fully defined with a PID and PWF value for each layer.  An old well then is one that has been previously defined.  The same IDWELL number is kept for the old WELLID as was used when it was a new well.  For the old wells, the program remembers the PID and PWF values placed there as new wells.  The PID and PWF values can be changed for a well by redefining the same IDWELL number as a new well.  This is also true for the values of ALIT and BLIT for a dry gas reservoir.  These values of ALIT and BLIT can be produced with the program GASDEL, mentioned in the Boast 3 manual.

(not finished) ---RJH

Button 11.
DEFAULT


This button will initiate a set of pre-selected input data, which will allow the beginner a quick step forward.  The selection of this button will warn a person that their data will be overwritten by the default-input data.  Even if a YES is chosen for this warning, using the ABORT button will reject saving this overwritten file.  One more chance is give to reject modified or defaulted information when the ACCEPT button is chosen by next choosing NO to the question “Open output file?”.

Button 12.
NEXT


This button will advance to the next button in the line up.  This is the same as the Tab plus the Enter key being hit.  The Up and Down arrow keys will advance or reverse the highlighted button selections.

Button 13.
ACCEPT


This button will allow the saving of the edited input data under the same or a different file name.  This button selection can be canceled by choosing NO instead of YES.

Button 14.
ABORT


Returns to the original main menu.  The same file name is in the buffer and another  command such as Preview or Boast98 can apply to file name previously selected.

Boast98

Boast98 evaluates reservoir performance based on finite-difference, implicit pressure, and explicit saturation, with options for both direct and iterativemethods of solution.  The reservoir is described by 3 dimensional grid blocks and by 3 fluid phases.  Other options include steeply dipping structures, multiple rock and PVT regions, bubble point tracking, automatic time step control, material balance checking for solution stability, multiple wells per grid block, and rate or pressure constraints on well performance.


The Boast98 application will have been started indirectly by the selecting “Transfer” or “Boast98” under the “Options” menu of the EdBoast application, or directly by typing the name under a DOS prompt, or by clicking on the icon in a directory window of the computer operating system.  If  “Boast98” was selected from EdBoast, the simulation process is immediately started with live time graphics already turned on.  The live graphics is defaulted to oil production in stock tank barrel per day versus time in days, and a contour graph of the average reservoir pressure in layer 1.  If simulation speed is important, the live graphics can be turned off before the simulation is begun. 

The Primary Menu

The primary items are “File Name”, “Directory”, “Extension”, “Option”, “Help”, “Quit”, and “About”.  These menu items have essentially the same function as in the EdBoast application described earlier.  Their sub-item contents will differ, of course.  Figure 4, Appendix B presents a normal view of the Menu items before the run is started.  In this illustration, the Simulate item was selected under the Menu selection of Option.  When 3 periods (...) are shown in the upper right corner of the menu bar, this means that the window is too small to display all menu items.  Clicking the mouse on the 3 periods will bring the other menu items into view.  Also enlarging the window will display more menu items, or rotate the menu item list using the left and right arrow keys.


The Options menu has 9 sub-items, which are: View, Simulate, Plot, Edit, Transfer, Graphs, Histry, SemLog, and Debug. A short description of each item is shown at the bottom of the item list..  Use the up and down arrow keys to switch highlighted items.

View

View the input data file contents chosen under the menu item File Name.  This is a read only choice and the data can not be altered under this view.

Simulate


This selection of Simulate will begin the Boast98 run with live time graphics in effect, unless the defaulted Graphs check mark had been removed.  See the check mark at the Graphics item.  The last four items can be implemented with check marks.  Click on the item, then check Option again to see the check mark.

Plot

Plot the results of the last time step of the last simulation run.


Edit

The current file name selection is handed over to the application, EDBOAST.  If EDBOAST is in the current directory, the Home Page Button dialog will be presented containing the input data from the current file selection of BOAST98.  If EDBOAST is not in the current directory, the program, BOAST98, will ask you for help in finding the file.  In that case, use the Directory and File Name menu items alternately, together.

Transfer

Transfer to any executable application  by selecting the proper directory-using Directory and the Transfer will show a list of executables.

Graphs

Default is turned on.  The selection of live graphics will slow the total simulation time down somewhat, especially for larger grid sizes.

Histry

Default for history matching is turned off.  Turning on Histry will allow the matching of historical production information with the simulated performance values.  This switch can be turned on either before or after simulation begins.  The switch is found under the Option menu or under the Explore menu.  This comparison is only seen under the Explore selection during suspension of the run.  A request will be made for the name of the history file at either the beginning of the run (Option) or before a 1-D plot request is made under Explore.  The reservoir history data file, ODEH.HIS, is a supplied example of a history file, to be used with the reservoir input data file, ODEH.SIM.

Debug


Used to debug the flowing well pressure (PWFC) calculations.  This turns on special dialog boxes, which point out excess pressures building up around wells.  Appendix C explains the problem associated with the first time steps of the simulation of the file ODEH.SIM, where the first 4 time steps have flowing well pressures exceeding 20,000 psig.

The Suspension Menu

In order to take control from the Boast98 simulation, click on the right hand mouse button.  All simulation activity will stop.  The original menu at the top of the window will disappear and a secondary 7-item menu will be displayed.  The secondary  items are “Grid map, Layer, Flow, Explore, Capture, Resume, and Abort”.  Figure 5, Appendix B, show the Menu displayed after run suspension using the right mouse button.


Choosing secondary items “Grid map”, “Layer”, and “Flow” allow changes to the graphic presentations during the active simulation run.


When “Explore” is chosen, a series of  graphic probes is permitted in order to inspect the various reservoir simulation categories.  Figure 6, Appendix B, illustrates the selection of Gas Production with history matching turned on.  History matching must be turned on or off before the run is started.


“Capture” produces a captured image of the desktop, including the graphic windows of 

Boast98, shown at the time.  This image file with a .BMP extension can only be read back with EdBoast.  To load the image file onto the screen use EdBoast.  First select the BMP extension under the EdBoast menu item, “Extension”,  then select a file name under the menu item “File Name”.


The Boast98 menu item “Resume” will allow the reservoir simulation run to continue from the time step where it was when suspension was called with the right mouse button.


By choosing “Abort”, the Run Complete notice box with come up containing the elapsed time, including any suspension time.  Click OK and the primary, 7 item, main menu will again be displayed.

This document is still under construction!   Please report any questions or suggestions to the E-mail address “rheemstr@npto.doe.gov” or by telephone at (918) 699-2087   ---- Ray Heemstra

Appendix A.  Illustrations of EdBoast Menu Operations

Figure 1.  The Pop Up List from selection of the Menu item “Options”.





Under the Options selection from the main menu above, the Edit item is highlighted.  Change the highlighted selection by using the up and down arrow keys.  If the mouse clicks on “Edit” or the Enter key is struck, the current input file name will be brought into the editing phase of the program.  The next dialog viewed is the EdBoast Home Page, as shown in the next figure. 

Figure 2.  The EdBoast Home Page after  selecting “Edit” under menu item “Options”.





The button entitled “BEGIN” has been highlighted by default.  The line above the buttons that reads  “Contains 5 lines of comments and restart options” describes the information requested by the highlighted button, “BEGIN”.  Use the up and down arrow keys to move the location of the highlighted button forward or backward.

Figure 3.  The menu of spread sheet commands.





Appendix B.  Illustrations of Boast98 Menu Operations

Figure 4.  The Primary Menu Display of BOAST98.





In this primary menu display, the “Option” menu item has been selected.  The opened menu item “Option” shows a list of sub-items with “Simulate” highlighted.  The last line in the list, “Start selection” is a description of the highlighted sub-item.  Use the up and down arrows to highlight different sub selections.  A mouse click on a sub-item will invoke the described procedure.  In this case, an Enter key, or a mouse click on Simulate will begin the reservoir simulation of the selected file name, “ODEH.SIM”, as seen in the second to the bottom line.  This file name is often seen also seen on the right side of the second line from the top.

Figure 5.  The Boast98 Secondary Menu Display after Right Mouse Click during simulation.





The right mouse click during a simulation run will cause an immediate suspension of simulation after finishing one more time step.  A secondary menu is displayed as shown in the figure above.  The highlighted menu item “Explore” has its description shown on the second line.  In this case, “Explore” would select from a large number variables and plot as 1, 2, and 3 dimensional graphic constructions. The run simulation is resumed when the menu item “Resume” is selected.  

Figure 6.  Using Explore to show Gas produced with History matching turned on.





The use of history matching is selected before simulation begins.  The charts of the history matching are only viewed under the Explore menu selection during simulation suspension.

Appendix C. Problem with High PWFC values.

Debug Features of Boast98


The Boast3 simulator running the supplied data input file, ODEH.SIM, has a problem with the first 4 time steps.  This problem shows up as asterisks ‘********’ in the ODEH.WEL file as follows.

[Odeh.sim] BOAST3 - reduced max time-steps by 1/2 - 12/14/93               

      TIME   NODE  NAME   LOCATION   PWFC     PWFS     QO       QG        QW    CUMO   CUMG    CUMW      So      Sg      Sw

      days                 I  J  K   psia     psia    stb/d    Mccf/d   stb/d    Mstb   MMcf    Mstb

 ----------------------------------------------------------------------------------------------------------------------------

       .1000    1  INJ     1  1  1********     .00       .0 -100000.       .0      .0    -10.      .0   .8737   .0063   .1200

       .1000    2  PROD   10 10  3 3120.85 1000.00  20000.0   25399.       .0     2.0      3.      .0   .8800   .0000   .1200

       .2500    1  INJ     1  1  1********     .00       .0 -100000.       .0      .0    -25.      .0   .8645   .0155   .1200

       .2500    2  PROD   10 10  3 3083.37 1000.00  20000.0   25399.       .0     5.0      6.      .0   .8800   .0000   .1200

       .4750    1  INJ     1  1  1********     .00       .0 -100000.       .0      .0    -48.      .0   .8512   .0288   .1200

       .4750    2  PROD   10 10  3 3040.04 1000.00  20000.0   25399.       .0     9.5     12.      .0   .8800   .0000   .1200

       .8125    1  INJ     1  1  1********     .00       .0 -100000.       .0      .0    -81.      .0   .8318   .0482   .1200

       .8125    2  PROD   10 10  3 2986.52 1000.00  20000.0   25399.       .0    16.3     21.      .0   .8800   .0000   .1200

      1.0000    1  INJ     1  1  144501.83     .00       .0 -100000.       .0      .0   -100.      .0   .8216   .0584   .1200

      1.0000    2  PROD   10 10  3 2922.79 1000.00  20000.0   25399.       .0    20.0     25.      .0   .8800   .0000   .1200


The Boast98 simulator removes the asterisk problem but shows the flowing pressure, PWFC, to be over a million PSIG pressure.  This is shown as the following output in the ODEH.WEL file.

[Odeh.sim] BOAST3 - reduced max time-steps by 1/2 - 12/14/93               

      TIME   NODE  NAME   LOCATION   PWFC     PWFS     QO       QG        QW    CUMO   CUMG    CUMW      So      Sg      Sw

      days                 I  J  K   psia     psia    stb/d    Mcf/d   stb/d    Mstb   MMcf    Mstb

 ----------------------------------------------------------------------------------------------------------------------------

      0.1000   1 INJ     1  1  1 1534376.3       0.0      0.0 -100000.      0.0     0.0    -10.     0.0  0.8737  0.0063  0.1200

      0.1000   2 PROD   10 10  3    3120.9    1000.0  20000.0   25399.      0.0     2.0      3.     0.0  0.8800  0.0000  0.1200

      0.2400   1 INJ     1  1  1 1549599.8       0.0      0.0 -100000.      0.0     0.0    -24.     0.0  0.8651  0.0149  0.1200

      0.2400   2 PROD   10 10  3    3083.4    1000.0  20000.0   25399.      0.0     4.8      6.     0.0  0.8800  0.0000  0.1200

      0.4360   1 INJ     1  1  1 1566078.3       0.0      0.0 -100000.      0.0     0.0    -44.     0.0  0.8535  0.0265  0.1200

      0.4360   2 PROD   10 10  3    3042.6    1000.0  20000.0   25399.      0.0     8.7     11.     0.0  0.8800  0.0000  0.1200

      0.7104   1 INJ     1  1  1  162144.9       0.0      0.0 -100000.      0.0     0.0    -71.     0.0  0.8376  0.0424  0.1200

      0.7104   2 PROD   10 10  3    2994.7    1000.0  20000.0   25399.      0.0    14.2     18.     0.0  0.8800  0.0000  0.1200

      1.0000   1 INJ     1  1  1   54312.2       0.0      0.0 -100000.      0.0     0.0   -100.     0.0  0.8216  0.0584  0.1200

      1.0000   2 PROD   10 10  3    2939.6    1000.0  20000.0   25399.      0.0    20.0     25.     0.0  0.8800  0.0000  0.1200

The problem occurs in the subroutine QRATE and is shown below in the following values and equations.

      GOR = 1270.0                              GORT(J) = 50000.0                  RSO = 226.1743

      GMO(J,K) =1.8336                       BBO =  1.6772                          QOC(IJ,K) = 0.0

      GMW(J,K)=0.0                             BBW = 1.0265                          QWC(IJ,K) = 0.0

      GMG(J,K) =0.0                             BBG = 0.0039                            QGC(IJ,K) = -100000000.0

      QDENOM = 11.9087

-----------------------------------------------------------------------------------------------------------

      FAC = PID(J,K) * 5.615                                                                                = 59.8

      GMTB = GMO(J,K) / BBO + GMW(J,K) / BBW + GMG(J,K) / BBG        =1.093

      SOLN=RSO * QOC(IJ,K)                                                                              =  226.1743 * 0.0

      QT=QOC(IJ,K) + QWC(IJ,K) + QGC(IJ,K)                                                  = - 100000000.0   scf / day

      PWFC(J,K) = PP - (QT - SOLN) / (FAC * GMTB)

      PWFC(1,1) = 4783.91 - ( -100000000.0 - 0.0) / (59.8 * 1.093)                     = 1534376.25


The debug feature now added to Boast98 gave the following information when running a simulation on ODEH.SIM.  The reason for the high PWFC value of 1.5 million psig, is that the KRG, the relative permeability of the gas, is zero at SSG=0.0.   By setting the gas saturation, SSG, to 0.05, the pressure was reduced to 34,936 psig.  Setting  SSG to 0.07, SSO to 0.82, & SSW to 0.11 brought the pressure down to 21,723 psig, etc.

The following box is the debugging features of  the original ODEH.SIM with an SG of 0.0.




The next box is the debugging features of  the same ODEH.SIM with an SSG changed to 0.07, SSO to 0.82, and SSW to 0.11.  This changed file is called ODEHGAS1.SIM.





Appendix D.  Corrected and Existing Problems

Beta test results
Previously Existing problems


Layer 1 should be on top for XZ or YZ under menu selection SLICE.


Contours should have legend and filled             ( this has been addressed)

Spread sheet, last row is maximum of J=1,21 even when JJ=10, and I1=1-7 even when II=3


Improve menu for spreadsheet                          ( this has been addressed)
Beta test responses for B4EDIT (EdBoast) and BOAST4 (Boast98)

Paul Gerlach --- Ran the input data GERLACH.SIM


Contour plots should be filled (irreg.)                 ( this has been partially  addressed)
Phil Knuckles (BDM) --- Ran the input data SAIBAL.SIM for 14,235 days and 981 time steps


Program freezes after 14000 to 15000 days or 8000 time steps    {8000 time steps is maximum}

Problem with graphics after 1440 time steps                                (a warning is now given)

Relative permeability curves arrangement needs work                ( this has been addressed)

“TYPE” menu sub-category not understandable                         ( this has been corrected)
Dave Crutchfield ---Ran the input data using 56 data sets

Allen Burns --- needed 50 layers (B4Edit had 23 layer limit, now has 15)  (future memory allocation)
Brent Umberham --- Suggested history matching and semi-log scaling.
( this has been addressed)


Reported that spread sheet save command does not save in .csv format  (solved problem)
Mehmet Kesebir,, 0122 Oslo, Norway --- Suggested fixing the problem with GOC and WOC ( this has been addressed)

To Do in Boast4 (Boast98)

· Address individual wells by pressure and flow rates of oil, gas, & water for (or from) the grid block of each well in the respective array of pressure & oil, gas, & water rates.  An array must be set-up to store these from the well points in each P & Q array.

· Printing the Screen for Boast3 graphics utilities, under Window DOS shell. (attempt unsuccessful)
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