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Joanne Damours

1-17-00

Decided to update our proposal based on the memorandum from Osvaldo.

3-7-00

Wrote focus statement to be sure that Doug and I keep on track with the project.
4-24-00

Decided to bring John Emmerling onto the project to do the user interface coding for the
GPP. Concerned about delivering late and feel that John can move us forward more
rapidly.

4-30-00

John Emmerling started working in Java 1.3 for deployment and performance and
scheduling. Making things run as applets or as applications.

9-5-00

Wrote the following Quick Reference Guide for deliver with beta software 9-6-00:

Quick Reference Guide
“Repository Performance Visualization”
Graphical Post-Processor for TPA 4.0
Beta Delivery
9/6/00

To start, double click on the desktop icon you have created.

Step 1 - Select a TPA run

Before creating a plot, you must select a TPA run.

e On the main window, select “File” from the pull-down menu, then “TPA Run,” then
“New”

e Next identify location of the folder for the TPA run you wish to use, by clicking on
the “Testruns” pull-down menu.

e Select the drive where the run is located.

e Double click on the displayed folders to move from folder to folder.

e When you see the name of the folder where the run is located, single click on the
folder, then click on the “Open” button.
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As soon as a TPA run has been selected, the Plot Control and View Control windows will
be displayed.

Step 2 — Create a plot

Use the Plot Control window to define a plot.

e First, enter the name of a plot you wish to create. (Note that the current release does
not support importing “Old” or image files.)

e Select log or linear scale using the radio buttons.

e Select a variable to plot by making a single click on the variable name.

e Using the radio buttons on the left, select “Raw” or “Derived.” If you select derived
data for the variable, identify the percentiles you wish to display. Use the Control
key to select the percentiles individually, or the shift key to select a group (like
Windows).

e “Alt Tab” to the View Control window. A “View” is the same thing as a tab on the
main window.

Step 3 — Create a view

On the View Control window you identify where and how you want the plot to be
displayed.

To place the plot on the “Trial Tab” view:

e First, click on the “Existing” radio button after the “Select View” label.
Be sure that “Trial View” is displayed on the pull-down menu to the right of the
“Existing” button.

Select the “Plot” radio button after the “Select Plot/Image” label. (Note that
displaying saved images is not available in this release.)

Be sure that the name of the plot you want to draw is showing on the pull-down menu
to the right of the “Plot” radio button.
Click on the “Apply” button at the bottom of the window.

To create a new view and attach your plot to that view:

First, click on the “New” radio button after the “Select View” label.

Enter the name of the new view to the right.

Now that the view has been created, go to the pull-down menu just below the field
where you entered the new name and select that name from the list.

Select the “Plot” radio button after the “Select Plot/Image” label. (Note that
displaying saved images is not available in this release.)

Be sure that the name of the plot you want to draw is showing on the pull-down menu
to the right of the “Plot” radio button.
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e Click on the “Apply” button at the bottom of the window.

Step 4 — Add another variable to the plot

Return to the Plot Control window. (Note that with this release there is no way to delete

a variable from a plot.

e Select “Plot” and “Old” and pick the name of the plot you want to change from the
pull-down list to the right.

In the “Field” frame click on the “New” radio button. A new field tab will be created.

e Single click on the variable name to be added to the plot.

e Using the radio buttons on the left, select “Raw” or “Derived.” If you select derived
data for the variable, identify the percentiles you wish to display. Use the Control
key to select the percentiles individually, or the shift key to select a group (like
Windows).

e “Alt Tab” to the View Control window.

e Be sure that the view where you want the modified report displayed has been
selected.

e Click on the “Apply” button.

To add more variables follow the above steps.

Step 5 - To select parameters

To select a range of parameters for a variable.

e On the Plot Control window, select the “Parameters not viewed” pull-down.
Click on the parameter that you wish to view.

Using the slider bars select a minimum and maximum for the parameter.
“Alt Tab” to the View Control window.

Be sure that the view where you want the modified report displayed has been
selected.

e Click on the “Apply” button.

Step 6 — Create a scatter plot for peak dose

This is a special case.

e Select the variable “Peak Dose.”

e Percentiles and parameters do not apply.

e The plot displayed when Peak Dose is selected is a scatter plot.

Step 7 — Snap a plot as a JPG file
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With the plot visible on the Main Window, select *“Plot” from the pull-down menu and
L‘Snap'7’

Wrote the following Delivery Document for 9-6-00 Beta Test Delivery.

“Repository Performance Visualization”
Graphical Post-Processor for TPA 4.0
Beta Delivery
9/6/00

Section 1 — Summary of Delivery

This beta delivery meets the all of the requirements in the Software Requirements
Document except those listed in Section 2. Section 3 is a list of known bugs.

This is beta software and we have focused on getting essential functions into the code and
realize that there are still some bugs. Some sequences of user actions will not lead to the
desired results so we have written a quick reference guide that includes steps to achieve
the desired results. Please note that the bugs are associated with the user interface and
not with the reading of TPA data and plotting it.

The delivery consists of

e CD with source code

e Installation instructions with sample TPA input data and output JPG
e This delivery document

e Quick Reference Guide

Section 2 - Capabilities deferred from this delivery

This section describes the capabilities deferred from this beta delivery.

Export to a tabular format or CSV file
Agreed to be lower priority than exporting to JPG files and deferred.

Legend
Deferred due to time constraints.

Ability for user to change the background color of plots
This capability useful for creating plots appropriate for publication and
presentations. This was considered to be of lower priority that other capabilities
and was deferred.
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Ability for user to select to put boxes around plots
This was considered low priority and deferred. This will be important when plots
are displayed side by side on “View.”

Reading and displaying JPG files of plots that have already been created and saved.
Deferred due to time constraints. With this release, plots can be saved and then
clicked on through a web browser and viewed.

Capability to visualize the influence of parameters on variables which are displayed as
percentiles.
Deferred due to time constraints.
Capability to enhance the visualization of one TPA output variable by indicating the
degree to which its high or low values might be associated with high or low values of a
second TPA output variable.
Deferred due to time constraints.
Capability to view plots side-by-side on a single “view.”
With this release plots can be exported to JPG files and put next to each other.
Deferred due to time constraints.
Plotting of Average infiltration per repository, Average reflux per repository and
Average diversion per repository
Deferred due to time constraints.

Section 3 — Known bugs

When exporting JPG files, the date, time, name of software (GPP) and version number
are not included.

Title of plot is not showing on the plot.

A default field needs to be identified so a “default” plot can be created.
Long names need to be substituted for short names of parameters.

Fonts on plots need to be changed to be more legible for printed documents.

When a user tries to add a third field is added to a plot, the second field name changes
instead of the third field being added.

Radio buttons are not “grouped” for the Select Plot Image feature on the View Control
window.
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Importing image files is not enabled under the Select Plot Image feature on the View
Control window.

View Layout is not enabled on the View Control window.
View Borders is not enabled on the View Control window.

Once you have added a field to a plot, there is no way of removing that field from the
plot.

Deleting views is not enabled on the View Control window.
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Entries into Scientific Notebook No. 376E for the period November 11, 1999 to
September 12, 2000 have been made by

Joanne Damours Date

Entries into Scientific Notebook No. 376E for pages 1 to 10 have been made by

Joanne Damours Date

No original text entered into this Scientific Notebook has been removed.

Joanne Damours Date
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Draft user document submitted on Oct-12-2000: “User Doc 10-12-00.doc”
Application submitted on Oct-20-2000: gpp-00-10-20.zip

Application revised and submitted on Nov-21-2000: gpp-00-11-21.zip
Application revised and submitted on Jan-01-2001: gpp-01-01-01.zip

User document revised, second draft submitted on Jan-02-2001: “User Doc 01-02-
01.doc”

User document revised, third draft submitted on Jan-31-2001: “User Doc 01-31-01.doc”
Application revised and submitted on Feb-05-2001: gpp-01-02-05.zip
As of April 11, 2001, the GPP application and user document are still evolving.

Contents of disk submitted to QA records on April 11, 2001:

] Contents of D:\public\Bayede?

___:] Name | Size | Type | Modified |
‘@ gpp-00-09-04.zip 131KB  ‘WinZip File 9/4/00 5:51 PM
@ gpp-00-09-05.2ip 134KB  WinZip File 9/6/00 3:23 PM
3 gpp-00-10-10.zip 125KB  Wirdip File 10/12/001:46 PM
@ gpp-00-10-20.zip 145KB  WinZip File 10/20/00 6:46 PM
€ gpp-00-11-21.2ip 301KB  ‘WinZip File 12/22/00 4:37 PM
@ gpp-01-01-01.z2ip 485KB  WirnZip File 1/10/01 12:09 PM
J £ gpp-01-02-05.2ip 612KB  Wirdip File 2/5/01 7:52 PM
: @User Doc 01-02-01.doc: 1525KB  Microsoft Word Docu...  1/13/01 6:47 PM
@ User Doc 01-:31-01.doc ~ 1.557KB  Microsoft Word Docu...  3/21/01 7:35 PM
rﬁj User Doc 10-12-00.doc 144KB  Microsoft Word Docu...  11/1/00 6:08 PM

11
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Entries into Scientific Notebook No. 376E for the period September 12, 2000 to April 11,
2001 have been made by

Joanne Damours Date

Entries into Scientific Notebook No. 376E for pages 11 to 12 have been made by

Joanne Damours Date

No original text entered into this Scientific Notebook has been removed.

Joanne Damours Date
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The application was modified to fix minor bugs, display correct tick labels when a
logarithmic scale is selected, and improve the internal documentation. A new version was
delivered on September 6, 2001.

Dr. Pensado from the CNWRA evaluated the application and indicated that it was not
working properly. He also indicated that headers of the java source code should be
updated.

A new version of the application was delivered on September 30, 2001. An updated
visad.jar library was delivered with the application.

Updated electronic files have been submitted to QA records as part of Scientific
Notebook 375.

13
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Joanne Damours

1-17-00

Decided to update our proposal based on the memorandum from Osvaldo.
3-7-00

Wrote focus statement to be sure that Doug and I keep on track with the
project.

4-24-00
Decided to bring John Emmerling onto the project to do the user

interface coding for the GPP. Concerned about delivering late and feel
that John can move us forward more rapidly.



John Emmerling

4-24-00

Met with Joanne and Doug.
4-30-00

Decided to work in Java 1.3 for deployment and performance and
scheduling. Making things run as applets or as applications.
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INITIAL ENTRIES

Scientific Notebook 376

Issued to Joanne Damours

Issue Date: November 11, 1999

Account Number: 20.01402.762

Participants: Osvaldo Pensado

Development of a Graphic Post-processor for TPA Version 4.0 Code

Objective: document activities related to acceptance testing of a graphic post-processor
(GPP) for TPA Version 4.0 Code.

The acceptance testing is aimed at verifying that all of the requirements stated in the
Software Requirements Document have been fulfilled.
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Evaluation of GPP application, Version 11-19-2001
Date 11-28-2001

Installation:

Successful installation was accomplished following instructions explained in the User’s
Manual. Stefan Mayer also verified that the installation instructions were accurate.

The GPP was installed in the PC named Dakath running Windows NT.

The GPP could was run with the Java'™ Development Kit and also with the Java™
Runtime Environment. Testing documented in this Scientific Notebook was completed
with the Java™ Development Kit.

Presumably the GPP is compatible with any operating system running Java'™ and Java™
3D. Thus, the GPP should be compatible with Windows 9X, Windows 2000, and Sun
Solaris; however, no testing has been performed in these platforms.

Requirement 1:
The SRD of the GPP states that the following variables will be graphically displayed:

Mean annual temperature

Mean annual precipitation

Infiltration per subarea

Average infiltration per repository

Average reflux per repository

Average diversion per repository

Fraction of canisters failed

Drip shield failure time

Water hitting waste package

10. Repository temperature

11. Waste package temperature

12. Waste package relative humidity

13. Release from engineered barrier system per subarea
14. Release from engineered barrier system per repository
15. Release from lower unsaturated zone per subarea
16. Release from lower unsaturated zone per repository
17. Release from saturated zone per subarea

18. Release from saturated zone per repository

19. Current biosphere dose conversion factors

20. Pluvial biosphere dose conversion factors

21. Total dose to the receptor group

22. Peak dose for compliance period

e SRR o
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Results of evaluation of requirement 1:
All of the variables are available for graphic display with the following observations:

e Variable 8, Drip Shield Failure Time, is an input parameter to the TPA Code Version
4.0. Thus, it appears listed as an input parameter.

e Variables 14, 16, and 18 are displayed as cumulative releases per radionuclide, in the
form of box and whisker plots.

e Variables 20 and 21 are displayed per pathway and per nuclide in the form of box and
whisker plots.
Notes:
Version 2001-11-19 was used in the generation of the following plots.
Input TPA data available at
spock:/home/opensado/bayes/

Input data were generated with TPA 4.0, 100 realizations, and base case.
Input data will be attached to this Scientific Notebook, for QA records.

The file gpp.properties was modified with a text editor to contain the following entries:

which_subarea=3
num_realizations=20
param_percentiles=10,50,100
nuclide_of_interest=none

The GPP application was launched after modification of the gpp.properties file to make
sure that such changes were detected.

Sample plots generated with the GPP are next displayed. Plots corresponding to each of
the elements for Requirement 1 are included. The x and y scales were adjusted to be
linear or logarithmic so that an adequate display of the data would be achieved.
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File Plot View Window Help
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Colors denote variables
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Average diversion.
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File Plot View Window . Help
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Avg infitration
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Legend:

Linear time scale, log range, Raw data

variable Avg infiltration range: 0.0 to 40.26539884033203 mmiyr
Colors denote variabies.

Avg infiltration

vear

1
100000

Average infiltration
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File Piot View Window Help
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Legend:

Linear time scale, log range, Raw data

variable Avg reflux range: 0.0 to 67.322998046875 mmiyr
Colors denote variables.

Axg reflux

Average reflux
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File Plot View Window Help
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File Pt View Window Help
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File Plot View Window Help
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File Plot View Window Help
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Legend: I
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Colors denote variables.
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Temperature at the drift
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File Piot View Window Help
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Legend:

Linear time scale, linear range, Raw data
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Colors denote variables.
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Fraction of WPs failed

14



Printed: March 21. 2002

SN No. 376-2E, p. 15 Osvaldo Pensado

File Plot View Window Help
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Legend:

Lineartime scale, linear range, Raw data

variable Infiltration per SArange: 454.23939023437510 17758.0 am3ir
Colors denote variables.
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Infiltration per subarea
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File Mot View Window Help
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Legend:
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Colors denote variables
Mean AP

Mean annual precipitation
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File Piot View Window Help
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Legend:

Lineartime scale, linear range, Raw data

variable Mean AT range: 45.74399943120117 to 64.38400268554688 degF
Colors denote variables.

Mean AT

Mean annual temperature
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File Plot View Window Help
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Scatter plot of time of peak dose versus peak dose
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File Plot View Window Help
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Legend:
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Release rate at the engineer barrier system
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File Plot View Window Help
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File Plot View Window Help
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Linear time scale, log range, Raw data
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Release rate from unsaturated zone
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Linear time scale, linear range, Raw data
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Log time scale, linear range, Raw data
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Colors denote variables
WP Temp

Waste package temperature
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Requirement 2:

The software will be able to plot for any set of realizations and any of the mentioned
variables, either (i) the bundle of trajectories showing for each realization the value of the
variable during time, (ii) a single curve summarizing the bundle by representing the
median (50th percentile) value of the variable for each time, or (iii) a family of curves
containing not only the median curve described previously, but also the curve for any
other percentile.

Evaluation of Requirement 2:

Point (i) has been checked in the set of plots for Requirement 1. Points (i1) and (iii) are
verified in the next set of plots. It is concluded that Requirement 2 is fulfilled. The GPP
allows display of regularized data. At each time step, a defined percentile of the quantity
is computed. The percentile curve is plotted as a single continuous curve as a function of
time. If multiple percentiles are plotted, the outcome is a collection of curves that do not
intersect. The GPP allows for selection of the percentiles to be plotted, in the Plot Control
window and in the Percentiles frame.

The following observations apply:

o The scatter plot for the peak dose cannot be controlled from the Percentiles frame in
the Plot Control Window. This is acceptable as it lacks meaning the computation of
percentiles for the peak dose and the time of the peak dose. For example, the 10"
percentile of the peak dose can be computed, but at what time does it occur?

e Box and whisker plots cannot be controlled from the Percentiles frame in the Plot
Control Window. This is acceptable as the box and whisker plots already contain
information on percentiles.

Notes:
The following plots were computed by selecting 0, 50™ and 100™ percentiles in the plot
control window. The 0 and 100™ percentiles correspond to the minimum and maximum

of the variable of interest. The x and y scales were adjusted to be linear or logarithmic so
that an adequate display of the data would be achieved.
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Legend:
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Linear time scale, linear range, Regularized data, quantiles: 0.00.51.0
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Legend:

Log time scale, linear range, Regularized data, quantiles: 0.00.51.0
variahle Drift Temp range: 20.0 to 196.3699351171875°C

Colors denote variables.

Crift Temp

32



Printed: March 21, 2002
SN No. 376-2E, p. 33 Osvaldo Pensado

File Plot View Window Help

E ] Trial View

14000 —

Ifiration per SA

1
1030000

—
o
vear

Legend:
Linear time scale, linear range, Regularized data, quantiles:0.00.51.0

variable Infiltration per SA range: 1785.40002441408625 to 15008.0 myr
Colors denote variables.
Infiltration per SA
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Legend:

Linear time scale, log range, Regulatized data, quantiles:0.00.51.0
variable Rel from SZ range: 0.0to 0.688001275062561 Cifyr

Colors denote variables.

Rel from 3Z
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Linear time scale, linear range, Regularized data, quantiies: 0.00.51.0
variable Fraction of WPs Failed range: 89.472493950788915E-4 to 1.0 fraction
Colors denote variables.

Fraction of ¥WPs Failed
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Requirement 3:

The software will graphically depict the degree to which any given TPA input parameter
or output variable affects a TPA output variable by

3.1 Enabling the user to select for any TPA output variable, a parameter or
variable whose influence the user wants to explore

3.2 Partitioning any set of realizations into subsets based on the range of
values for the parameter or variable, and plotting for each subset
either the median curve or the family of percentile curves

33 As a special case of the previous bulleted item, for any TPA input
parameter specified as a distribution, enabling the user to restrict the
range of values for that parameter.

3.4 The software will be able to account for the values of any variable,
calculated by the TPA code on a per subarea or per nuclide basis.

Evaluation of Requirement 3:
Definition:

Variable — TPA output as a function of time
Parameter — TPA input parameter whose values are obtained by Hypercube
sampling

3.1
In the Plot Control window, the GPP allows the user to select the influencing variables or
parameters, in the Influences frame, and the influenced variable in the Variable frame.

At the moment, it is not possible display influences on Scatter Plots or on Box and
Whisker plots. This is acceptable, as the requirement was to display influences on those
variables that are functions of time. Dose conversion factors derive from independent
sampling; thus, these quantities do not correlate to input parameters or other variables.

It would be convenient to design visualizations of the effect of a parameter or variable on
the peak dose and cumulative releases. These strategies have to differ from the generic
strategy currently available in the GPP. This could be proposed as a future enhancement
to the GPP. At this stage, this enhancement is not a requirement.
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At the moment, selecting the Peak Dose or Time of Pk Dose in the Influences frame
causes an error. This will be notified to the software developers to be fixed.

3.2
A
The GPP allows visualizing the influence of parameters on variables by the following

scheme.
The influenced variable is sclected in the Variable frame, in the Plot Control window
The influencing parameter is selected in the Influences frame, in the Plot Control window

Parameter values are split into several bins. The number of bins is defined in the
properties file, gpp.properties, by the line

param_percentiles=10,50,100
The above line tells that 3 bins are used, the first bin encloses from the [0,10 ™y percentile

values of the influencing parameter, the second bin encloses from the [lO‘h, 50 ‘h) values,
and the third bin, from the [50™,100™] percentile values of the influencing parameter.

Up to five bins can be defined. For example, the line
param_percentiles=10,25,50,75,100
indicates that five bins will be formed: [0,10), [10,25), [25,50), [50,75), [75,100]

Realizations are classified into the several bins, according to the value of the influencing
parameter.

The influenced variable is plotted by the GPP, by displaying in a single color those
realizations belonging in a single bin. Up to five different colors in the influence
diagrams, depending on the number of bins defined in the file gpp.properties. Examples
of influence diagrams are later presented.

B
The GPP allows visualizing the influence of variables on variables by the following
scheme.

The influenced variable is selected in the Variable frame, in the Plot Control window

The influencing variable is selected in the Influences frame, in the Plot Control window
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For the influencing variable, for each realization, the values of the variable are averaged
over all time steps. Thus, a unique average is abstracted for each realization. Realizations
are classified into bins, with respect to the value of this average.

The bins are defined as described in A. The same approach as the one described in A is
used to display the influenced variable.

3.3
This requirement is a particular instance of 3.2. As previously explained, the percentile
range is defined in the file gpp.properties by the line param_percentiles.

34
The property file gpp.properties allows definition of the subarea and nuclide of interest.
The file gpp.properties contains the following lines:

which_subarea=3
num_realizations=20
param_percentiles=10,50,100

nuclide_of interest=none

The file gpp.properties is editable with a text editor. The application must be launched
only after modification of the file gpp.properties.

Conclusion:

The set of Requirements 3 is available in the GPP. A bug has been identified that is
expected to be fixed. It is my appreciation that the GPP is acceptable, provided the above
mentioned bug is fixed.

Recommendation:

It would be convenient to modify the file gpp.properties within the application, so that the
GPP does not have to be re-launched every time this file is modified. Adding a Properties
menu to the Repository Performance Visualization window to perform this task would be
desirable. This feature was not a requirement, but can be proposed as an enhancement to
the application.

Test plots:

The following parameters are know to be influential on the dose:
Preexponential_SFDissolutionModel2
AlluviumMatrixRD_SAV_Np

SubAreaWetFraction
AA_1_1[C/m2/yr]

40



Printed: March 21, 2002
SN No. 376-2E, p. 41 Osvaldo Pensado

Areal AverageMeanAnnualInfiltration AtStart[mm/yr]

The file gpp.properties was adjusted to contain the following entries:
which_subarea=3
num_realizations=100
param_percentiles=10,50,100

nuclide_of_interest=none

For the following plots, two percentiles were selected in the Percentiles frame in the Plot
Control window: 10th and 90™ percentiles.
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Influence of Parameters on Variables

File Piot View Window Help
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Legend:
Vatiables: Total Dose
Lineartime scale, log range, Regularized data, quantiles: 0.1 0.9
variable Total Dose Rate range: 0.0 to 0.04600889980792399 remyr
Colors denote quintiles of sampled parameter Preexpanential_SFDissolutionModel2
15t Gusintite
PRI FITREAES

3rd Quintile

Preexponential_SFDissolutionModel2.
The plot shows that the higher the spent fuel dissolution rates the higher the dose rate.
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Legend:

Variables: Total Dose

Linear time scale, log range, Regularized data, quantites: 0.1 0.9

variable Total Dose Rate range: 0.0 to 0.03328416863044304 remir
Colors denote quintiles of sampied parameter AlluviumMatrixRD_SAY_Np
15t Quintile

RITER S It

3rd Quintile

AlluviumMatrixRD_SAV_Np

The plot suggests that the higher the sorption coefficient, the lower the dose. This result is
intuitively correct.
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Legend:

Variables: Total Dose

Linear time scale, log range, Regularized data, quantiies: 0.1 0.9
variable Total Dose Rate range: 0.0 to 0.001956053131771326 remiyr
Colors denote quintiles of sampied parameter SubAreaWetFraction
1st Quintite

Pyl O 4!

3rd Quintile

SubAreaWetFraction
The more water is available for release, the higher the dose is.

44



Printed: March 21, 2002
SN No. 376-2E, p. 45 Osvaldo Pensado

File Plot View Window  Help

1TEO
2
&2 i
@
&
— —
=
=
T1E-9—
| — T T T T 1
O 100000
year
Legend:
Variables: Total Dose
Linear time scale, log range, Regularized data, quantiles; 0.1 0.9
variable Total Dose Rate range: 0.0 to 0.04397039358834648 remfyr
Colors denote quintiles of sampled parameter AA_1_1[C/m2i]
1st Quintile
e Onsiohbe
3rd Quintile

AA_1_I[C/m2/yr]
The higher the alloy 22 corrosion rate, the higher the dose
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Legend:

Variables: Total Dose

Linear time scale, log range, Regularized data, quantiles: 0.1 0.9

variable Total Dose Rate range: 0.0 to 0.05002357065677643 remfyr

Colors denote quintiles of sampled parameter ArealAverageMeanAnnuallinfitrationAtStartimmiyr]
1st Quintile

RES RN

3rd Quintile

Areal AverageMeanAnnualInfiltrationAtStart[mm/yr)
The more water available for release, the higher the dose.
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Legend:
Variables; Water Hitting Waste Package
Linear time scale, linear range, Regularized data, quantiles: 0.1 0.9
variable Water Hitling WP range: 0.0 to 0.8040589630208435 m>hit/(yr=wp)
Colors denote quintiles of sampled parameter SubAreaWetFraction
15t Quintile

il e

3rd Quintile

Influence of SubareaWetFraction on the amount of water hitting waste packages. The higher the
wet fraction, the more water hits waste packages.
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Legend:

Variables: Canister failure time

Linear time scale, linear range, Regularized data, quantiles: 0.1 0.9

vatiable Fraction of WPs Failed range: 0.004505170043557882 to 1.0 fraction
Colors denote quintiles of sampled parameter AA_1_1{C/m24r]

1st Quintile

3rd Quintite

Influence of corrosion rates on the fraction of waste packages failed. The higher the corrosion
rates, the more WPs failing.
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Legend:
Variables: Release from engineered barrier system per subarea
Linear time scale, log range, Regutarized data, quantiles: 01049
variable Rel from EBS range: 0.0 to 0.015134853310883045 Cilyr
Colors denote quintiles of sampled parameter DripShieldF ailureTime(yr]
1t Quintite
2w Duinthe
3rd Quintile

Influence of DripShieldFailureTime on the release rate from the EBS. These quantities do not
seem to be correlated.

49



Printed: March 21, 2002
SN No. 376-2E, p. 50 Osvaldo Pensado

Influence of variables on variables
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Legend:

Variables: Average infiltration per repository

Linear time scale, linear range, Regularized data, quantiles: 0.1 0.8
variable Avg Infiltration range: 0.0 to 24 806900024414062 mmiyr

Colors denote guintiles of associated variable Mean annuai precipitation
1st Quintile

3rd Quintile

Influence of Mean Annual Precipitation on the Average Infiltration.

50



Printed: March 21, 2002
SN No. 376-2E, p. 51 Osvaldo Pensado

File Plot View Window Help

£ Trial View

0. .350—

Ao it
|

1
100000

Legend:

Variables: Average diversion per repository

Linear time scale, linear range, Regularized data, quantiles: 0.1 0.9

variable Avg Diversion range’ 0.0 to 0 36122637531781616 mmfyr

Colors denote quintiles of associated variable Average infiltration per repository
1st Quintile

2nu Quintibe

3rd Quintile

Influence of the Average Infiltration on the Average diversion.
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Legend:

Variables: Average reflux per repository

Linear time scale, linear range, Regularized data, quantiles: 0.1 0.9

variable Avy Reflux range: 0.0 to 61.504738889160166 mmiyr

Colors denote quintiles of associated variable Average diversion per repository
15t Quintile

RESH RTINS

3rd Quintile

Influence of Average Diversion on the Average Reflux
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Legend:

Variables: Vvater Hitting Waste Package

Linear time scale, linear range, Regularized data, quantiles: 0.1 0.9
variable Water Hitling WP range: 0.0 to 0.8040589690208435 mhit/(yr<wp)
Colors denote quintiles of associated variable Average reflux per repository
1st Quintite

Fred anine

3rd Quintile

Influence of reflux on the amount of water hitting waste packages.
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Legend:

Variables: Release from engineered barrier system per subarel
Lingartime scale, log range, Regularized data, quantites: 0.1 0.9

variable Rel from EBS range: 0.0 to 0.012903176248073578 Cifyr

Colors denote quintiles of associated variable Water Hitting Waste Package
1t Quintite

[N

3rd Quintile

Influence of Water Hitting WPs on the Release rate at the EBS.
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Legend:

Variables: Release from engineered barrier system per subarea
Linear time scale, log range, Regularized data, quantiles: 0.1 0.9
variable Rel from EBS range: 0.0 to 0.014561605638755726 Cifyr
Colors denote quintiles of associated variable Canister failure time
1st Quintite

T it

3rd Quintile

Influence of the Fraction of WPs failed on the Release rate at the EBS.
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Legend:

Variables: Release from lower unsaturated zone per subarea

Linear time scale, log range, Regularized data, quantiles: 0.1 0.9

variable Rel from UZ range: 0.0 10 0.00197394837571680546 Ciyr

Colors denote quintiles of associated variable Release from engineered barrier system per subarea
1st Guintile

RASEERSTH BN

3rd Quintile

Influence of Release from the EBS on the Release rate from the UZ
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Legend:
Variables: Release from saturated zone per subarea

Linear time scale, iog range, Regularized data, quantiles: 0.1 0.9

variable Rel from SZ range: 0.0 to 0.0013926805695518851 Ciyr
Colors denote guintiles of assaciated variable Release fram lower unsaturated zone per subarea

1ot Quintile

Teyt it

3rd Quintile

Influence of Release from the UZ on the Release from the SZ.
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Legend:

Variables: Total Dose

Linear time scale, log range, Regutarized data, quantiles: 0.1 0.9

variable Total Dose Rate range: 0. 0to 0.00177316647022986257 rem#r

Colors denote quintiles of associated variable Release from saturated zone per subarea
1st Quinfite

T ity

3rd Quintile

Influence of Release from the SZ on the Dose Rate
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Requirement 4:

The software will enable the user to

4.1

42

4.2

4.3

44

4.5

4.6

Control the windows in which plots are displayed

Control for any plot the appearance of the following visual components
— Background color

— Box

— Legend

— Title

Control for any axes of a plot

— What is the range and kind of scale (linear or logarithmic) used
— How the axis is labeled

— What color is used or what variable is mapped to the color

— What range of values to include

— Which field is mapped to that axis

“Snap” or capture, from any plot currently open, an image file that may be
stored in “JPEG” or “PNG” format

Write values for any data being plotted to a disk file in a tabular format

Select parameters or variables whose influence on the displayed variable
the user wants to explore

Perform side-by-side visual comparisons of different plots

Evaluation of Requirement 4

4.1

The GPP allows naming the plots in the View Control window. Plots with specific names
can be retrieved from the Repository Performance Visualization window.

4.2

Background color:
The background color can be controlled from the Plot Control window. The background

color of the plot changes accordingly.

Box:

It was agreed on a Memorandum on January 15, 2001, that the capability to allow the user
to draw a box around a plot was not a requirement. Having this capability does not add
any value to the application.
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Legend:
Labels are defined in the file variable_abbrevs.properties. Units of variables are defined
in the file variables.properties. Both files can be modified using a text editor.

The GPP must be launched after modification to the property files in order for changes to
these files to be recognized by the GPP. It would be desirable to include a menu where
these files could be modified within the application, without re-launching of the
application. At this stage, however, such enhancement is not a requirement,

Title:
Titles of plots are defined in the Plot Control window.

4.2

Kind of scale:

The user can control the scale for the x and y axes. There is a radio button available in the
Plot Control window. The range is automatically selected by the application.

Axis Label:
It has been discussed that labels are defined in property files, which can be modified by
the user with a text editor.

Color:

The GPP selects colors automatically to allow visualization of different variables or of
influences. The meaning of the colors is explained as caption text at the bottom of the
plots. Such approach is considered adequate and user friendly.

Range of values:

The range is defined automatically by the application, without user intervention. Given
the complexity of the application, it was considered that automatic selection of the range
would be more appropriate. It would be desirable to include a field where the range of the
x and y axis could be defined. At this stage, however, such enhancement is not considered
a requirement.

Names of field mapped to axes:

Multiple variables can be displayed in a plot. The variables can be selected in the Plot
Control window. Colors and ranges are selected automatically. The figure caption
explains which line(s) correspond to which variables. Aside from the selection of the
variables to be displayed, labels and figure captions are generated automatically. Such
approach is considered to be adequate. An example of a plot with multiple variables is
presented in the next figure.
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file Piot View Window Help

e . "

31.6 =
TE-1
125 =
< P
(= — 3 =
> =
- e £$
s [ =
= 2 - F
637 a6 6.3 | J 5'/
l‘i T T T T 1
fa) 100000
year
Legend
Lingar time scale, log range, Regutarized data, quantiles: 0.5
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Colors denote variables
Ay nfiitratinn
Mean AP

Example of multiple variables in a single plot. The user selects variables to be displayed. The
GPP selects ranges and colors automatically.

A bug was detected while running the application, linear scale is selected, all of the
vertical axes overlap. This problem has been communicated to software developers on

12-03-2001. This problem should be fixed before software release.

Aside from that problem, all items listed under 4.2 are considered adequate.
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4.3 Capture figures in JPG format

The Repository Performance Visualization window features a menu, from which a figure
can be “snapped” into a JPG file. In order to “snap” a plot; click on Snap under the Plot
menu. A sample plot is reproduced in the following figure:
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year
Legend
Log time scale, linear range, Regularized data, quaniles: 0.5
variable Relative Humid WP range: 0.05346100032329559 to 0.99375998373845644 fraction
Colors denote variables
Relative Hum:d W

Note that the Snap selection is highlighted in the menu in the output JPG file. It would be
desirable not to include the menu of the Repository Performance Visualization (RPV)
window in the output JPG file. Deleting the menu of the RPV window the Snap selection
from the JPG file can easily be accomplished with any graphics software, such as the
Microsoft Paint. Generating a clean JPG file can be proposed as an enhancement, but it is
not a requirement at this time.

The directory where the JPG file is created is the same directory where the GPP is located
in the host PC. The user cannot select the output directory. It would be convenient to
allow the user selection of an output directory. This feature can be proposed as an
enhancement. It is not a requirement at this time.

It would also be desirable to allow the user selection of the name of the output file, rather

than generating the name automatically. This feature can be proposed as an enhancement.
It is not a requirement at this time.
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4.4  Write values for any data being plotted to a disk file in a tabular format

The Repository Performance Visualization (RPV) window features a menu, from which a
plot can be “dumped” into a comma-separated value (CSV) file. The Dump choice
appears under the Plot menu.

CSV files can be modified within a text editor and loaded into excel. They can be easily
loaded from Matlab and Mathematica.

I browsed a CSV file and it is my impression that it is correct. CSV files should be
checked for accuracy during model validation testing.

Observations:

CSV files are not available for the scatter plot for the peak dose and also for box and
whisker plots. Scatter plot data for the peak dose is readily available at the file
gwpkdos.res; thus, it is not necessary to generate these data again.

It would be convenient to copy the data for box and whisker plots into a CSV file. At this
stage, however, we have not discussed this item with software developers, and it is
considered not to be a requirement. This item should be considered as an enhancement to
the application.

Currently, rows in CSV files contain information on the lines included in the GPP plots.
It would be convenient to transpose the matrix of numbers in CSV files, so that
information on the lines is represented along columns. Excel cannot display all of the
numbers in the CSV files (there are more columns than what Excel can deal with) in the
current format. I can still load the data into Excel using a combination of straightforward
manipulation of the CSV file with a common text editor, and a simple script in
Mathematica or Matlab. Producing adequate CSV files that can be easily loaded into
Excel can be proposed as an enhancement. Full compatibility of the CSV files with Excel
was not proposed as a requirement; however, it can be proposed as an enhancement to the
application.

4.5 Select parameters or variables whose influence on the displayed variable the user
wants to explore

The GPP features a couple of pull down menus in the Plot Control window, under the
Variable and Influences frames, where the user can select the influencing variable or

parameter, and also the influenced variable.

4.6 Perform side-by-side visual comparisons of different plots
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Plots can be assigned names in the View Control window. All the produced plots are
tracked in the Repository Performance Visualization window, and can be displayed by
selecting the appropriate name under the Window menu.

Joanne Damours discussed with me the difficulty of displaying plots side by side. She
told me that the library of functions that they used to construct the application is quite
limited, and that they would need to design a complex strategy to make automatic the
side-by-side display. I judged that 4.6 was a minor requirement, which function could still

be accomplished by saving plots as JPG files, and then performing the wanted side by
side comparison. At this stage, I consider that the GPP functionality is adequate.

CONCLUSIONS:
I consider that requirements agreed upon have been adequately addressed.

Two bugs have been identified which have been communicated to software developers to
be fixed.

A number of enhancements would be appropriate to improve the application. These
enhancements are not considered requirements at this time.

Date: December 4, 2001
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1/14/2002
The bugs documented above were discussed with software developers.

Version 02-01-08 has cleaned the bug related to the difficulty of selecting the Peak Dose
or Time of Pk Dose in the Influences frame. No error is produced now, and influences are
well displayed.

The variables have been renamed: Peak_Dose changed in Version 02-01-08 to
Peak_Dose[rem/yr], and Time_of_Pk_Dose changed to Time_of_Pk_Dose[yr].

In the second bug, selection of linear scale caused all of the vertical axes to overlap. That
problem has been fixed for Version 02-01-08. The next figure shows that the bug has
been fixed.

Fia Plot Viaw Window Help
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& & e
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o o -
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Legend

Variables: Water Hitting Waste Package

Linear tima scale, linear range, Regularized data, quantiles: 0.1 09
variable ¥vater Hitling WP range. 0.0 to 0.6741269826889038 m*hit/(yrxwp)
Colors denote quintiles of associated variable Average reflux per repository
151 Quintle

3rd Quintile

Note that the vertical axes above do not overlap.

Note:

During regular testing of the GPP, other bugs were discovered and documented in the
following files

Problems011119.txt

Bugs011119.doc

Problems011222.txt

Bugs011222.doc

Problems020108.txt
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Versions 01-12-22, 02-01-05, and 02-01-08 have been produced by Bayesian Systems,
Inc. to fix the reported bugs.

Some of these fixes change the appearance of plots generated with the GPP version 01-
11-19. However, the conclusion of the acceptance testing remains the same; 1.e., 1
consider that requirements have been adequately addressed.

Date: January 11, 2002

A new bug for version 02-01-08 was discovered, which is presented in the following
figure.

Fie Plot View Window Help

1E30.0|1E30.0{1E30.0-

. —

sk 3R ia

& & %

3 12 | &

fa ] ™

= . = | = _

| ] - v——ﬂ_ﬂb—h,’f—‘—"

1E-20.0 -4 E-20.0-hE-20.0- ES

ycar

Legend:

Variables: Total Dose

Linear time scale, log range, Regularized data, quantiles. 0.2

variable Total Dose Rate range: 0.0 to 7.773559627821669E-5 remAr
Colors denote quintiles of sampled parameter AA_1_1 [Crm2nm]

1at Quintile

Drd danbn

3rd Quintile

Data for base case 4.0 was used.

Value of Parameter: AA_1_1[C/m2/yr]
Variable: Total Dose Rate
Percentiles: 20

X : linear

y : logarithmic

The gpp.properties file contained

#which_subarea=2
num_realizations=100
param_percentiles=10,50,100

67



Printed: March 21, 2002
SN No. 376-2E, p. 68 Osvaldo Pensado

nuclide_of_interest=none

A line appears at 1E+30 that it is not right.

The above bug was fixed on Version 02-01-13. This version produces the following plot:

File Plot View Window Help
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Legend
Variables: Total Dose
Lineartime scale, iog range, Regularized data, quantiles 0.2
variable Total Dose Rate range: 0.0to 7.773559627821669E-5 remyr
Colors denote quintiles of sampled parameter AA_1_1[C/m24y]
Tzt uintile
3rd Quintile

The reason for the bug, is that a data containing only 0’s was attempted to be plotted on a
log scale. Software developers decided not to plot such data. Such a solution is adequate.
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Note that the y-linear scale does show the zero-data:
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Legend
Variables: Total Dose
Linear time scale, linear range, Regularized data, quantiles: 0.2
variable Total Dose Rate range: 0.0to 7.773558627821669E-5 remfyr
Colors denote quintites of sampled parameter AA_1_1{C/m2ir)
st Quintile

e

3rd Quintile

The solution offered by software developers is adequate.

Current version: 02-01-13
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February &, 2002

During testing, bugs related to the handling of the log scale for the horizontal axis were
discovered. The bugs are documented in the file Problems020113.txt, bugs020113.doc,

bugs020113.xls, and bugs020113.zip.

Summary of problem:
Linear-time scale is correctly plotted. Log-time scale is incorrectly plotted.

Time-step data for linear(X)-log(Y) and log(x)-log(y) are incorrectly exported to CSV
files. Time steps that do not correspond to the TPA time steps are displayed.

The above bugs were corrected in Version 02-02-07. The following plots are presented to
show that the bugs have been fixed.
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Legend:
Linear time scale, iog range, Raw data
variable Total Dose Rate range: 0.0 to 0.23465999960899353 remfyr

Colors denote variables.
Total Dose Rate

Linear(x)-Log(y) plot. Correct plot.
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Correct label

Legend:

Log time scale, log range, Raw data

variable Total Dose Rate range: 0.0 to 0.23465999960899353 remfyr
Colors denote variables.

Total Dose Rate

Plot correctly displayed.

Note that the first tick label is 1, and the plot is consistent with the linear(x) plot on page
70. The solution offered by software developers is adequate.

The solution to the bug in the CSV files is documented in the file bugs020113.x1s and
bugs020113.zip.

Current Version: 02-02-07
Version 02-02-07 was submitted to QA records on February 8, 2002.
The Graphical Post-Processor Version 1.0 is the same as Version 02-02-07
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Bugs in version 02-02-07:

Plotting the time axis in log scale will produce an error for the following variables:
Avg_Infiltration {[mm/yr]

Avg_Reflux [mm/yr]

Avg_Diversion [mm/yr]

Data for these variables come from the TPA output file infilper.res.

The error message is the following:

at javax.swing.AbstractButton.fireActionPerformed(Unknown Source)

at javax.swing.AbstractButton$ForwardActionEvents.actionPerformed(Unknow
n Source)

at javax.swing.DefaultButtonModel.fire ActionPerformed(Unknown Source)

at javax.swing.DefaultButtonModel.setPressed(Unknown Source)

at javax.swing.plaf.basic.BasicButtonListener.mouseReleased(Unknown Sour
ce)

at java.awt.Component.processMouseEvent(Unknown Source)

at java.awt.Component.processEvent(Unknown Source)

at java.awt.Container.processEvent(Unknown Source)

at java.awt.Component.dispatchEventImpl(Unknown Source)

at java.awt.Container.dispatchEventImpl(Unknown Source)

at java.awt.Component.dispatchEvent(Unknown Source)

at java.awt.LightweightDispatcher.retargetMouseEvent(Unknown Source)

at java.awt.LightweightDispatcher.processMouseEvent(Unknown Source)

at java.awt.LightweightDispatcher.dispatchEvent(Unknown Source)

at java.awt.Container.dispatchEventImpl(Unknown Source)

at java.awt. Window.dispatchEventImpl(Unknown Source)

at java.awt.Component.dispatchEvent(Unknown Source)

at java.awt.EventQueue.dispatchEvent(Unknown Source)

at java.awt.EventDispatchThread.pumpOneEvent(Unknown Source)

at java.awt.EventDispatchThread.pumpEvents(Unknown Source)

at java.awt.EventDispatchThread.run(Unknown Source)

Version 02-02-11 addresses the above problem.
Current Version : 02-02-11
This Version of the GPP (Version 02-02-11) was delivered to the NRC on February 13,

2002. It was distributed to David Esh, James Firth, Tim McCartin, Chris Grossman,
Robert K. Johnson, and Bill Dam.
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Bugs of Version 02-02-11:

Three bugs were discovered and documented in the files Problems020211.txt and
Bugs020211 .xls.

The bugs were corrected by Version 02-02-28.
The fixes to the bugs are documented also in the file Bugs020211.xls
The fixes offered by software developers are satisfactory.

Software Change Report GPP00! was filled, reporting the bugs of Versions 02-02-07 and
02-02-11.

The current version, 02-02-28, is officially adopted as the Graphical Post-Processor
Version 1.01.

Summary:

GPP Version 1.0 : same as 02-02-07
GPP Version 1.01 : same as 02-02-28
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Entries into Scientific Notebook No. 376E for the period November 28, 2001 to March
21, 2002 have been made by

vﬂ& 3/ Z{/ 2002

Osvaldo Pensado Date

Entries into Scientific Notebook No. 376-2E for pages 1 to 74 have been made by

/A7 3/2//7002

Osval&g Pensado Date

No original text entered into this Scientific Notebook has been removed.
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Osvaldo Pensado Date

ol AL A G f e 7Y e
Kﬁ AD A 5,(/0;&;9%%%#,/5“&
o g Tyt e dnd
,f/ A .

?/Z%m_/

74



ADDITIONAL INFORMATION FOR SCIENTIFIC NOTEBOOK No.:

376

Document Date:

11/11/1999

Availability: Southwest Research Institute®
Center for Nuclear Waste Regulatory Analyses
6220 Culebra Road
San Antonio, Texas 78228

Contact: Southwest Research Institute®

Center for Nuclear Waste Regulatory Analyses
6220 Culebra Road

San Antonio, TX 78228-5166

Attn.: Director of Administration

210.522.5054

Data Sensitivity:

O Sensitive
O Sensitive - Copyright

W“Non-Sensitive”
0“Non-Sensitive - Copyright”

Date Generated:

2000-2001

Operating System:
(including version
number)

Windows NT, Version 4.0

Application Used:
(including version
number)

GPP, Version 1.01

Media Type: 1-31/2disk; 1 CD
(CDs, 31/2,51/4

disks, etc.)

File Types: txt, xIs, zip, doc

(.exe, .bat, .zip, etc.)

Remarks:
(computer runs,
etc.)

Media contains: Files and data for acceptance testing.






