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ABSTRACT

The United States Nuclear Regulatory Commission in cooperation with the Electric
Power Research Institute contracted Sandia National Laboratories to develop the
framework of a probabilistic fracture mechanics assessment code called XLPR
(Extremely Low Probability of Rupture) Version 2.0. The purpose of XLPR is to
evaluate degradation mechanisms in piping systems at nuclear power plants and to
predict the probability of rupture. This report is a user’s guide for xLPR Sim Editor 1.0,
a graphical user interface for creating and editing the XLPR Version 2.0 input file and
for creating, editing, and using the XxLPR Version 2.0 database files. The XxLPR Sim
Editor, provides a user-friendly way for users to change simulation options and input
values, select input datasets from XLPR databases, identify inputs needed for a
simulation, and create and modify an input file for XxLPR.
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1 INTRODUCTION

1.1 General Information

This user’s guide describes the installation and use of XLPR Sim Editor 1.0. The xLPR Sim Editor
is a graphical user interface for the input file and database files of Version 2.0 of the xLPR
(Extremely Low Probability of Rupture) code. XLPR is a probabilistic fracture mechanics software
package for predicting crack initiation and growth in pipe welds and also probabilities of pipe
rupture subjected to normal and transient stresses over a plant’s operational life. Input parameters
for the xLPR code are described in detail in the XLPR user’s manual and other XLPR
documentation (xLPR-SDD-FW 2016; xLPR-UM-FW 2016).

The input file and database files for the XLPR code are Microsoft Excel files. They contain all of
the data blocks used as input in an xLPR simulation and by the TIFFANY and LEAPOR pre-
processor of XLPR. The Sim Editor is designed to provide an organized, user-friendly, and menu-
driven way to generate a new input file or to modify an existing input file or database file. To that
end, the Sim Editor organizes inputs using menus and tabs and hides input parameters that are not
relevant to the features and processes selected for simulation. In addition, the software warns the
user of out-of-range values for inputs and provides helpful instruction and tools. The Sim Editor
further provides a way to create and update datasets of material properties, weld types, and weld
residual stress (WRS). Datasets from these databases may be selected and imported into a
simulation input file using the Sim Editor.

1.2 Authorized Use Permission

Funding for this work was provided by the Nuclear Regulatory Commission (NRC, B&R Number
450140374) through the following Interagency Agreements:

N6829 "XLPR Initial Framework Development"

V6143/V6233 “Continuing XLPR Development”

V6260 “XLPR Version 2 Development” and
NRC-HQ-25-14-D-0005/NRC-HQ-60-16-T-0007 “Application of XLPR Version 2 Code
in Support of Leak-Before-Break (LBB) Regulatory Guide Development.

The statutory, regulatory, and procedural intellectual property policies of the DOE are applicable
to the work falling under this work order. Therefore, NRC and DOE requirements for release of
portions of this software, codes, or other proprietary information must be strictly adhered to.

Sandia National Laboratories (SNL), to the extent it is permitted to and asserts copyright therein,
grants a royalty-free, nonexclusive, irrevocable worldwide license to the Government to use,
reproduce, modify, distribute, prepare derivative works, release, display or disclose the articles,
reports, summaries, abstracts, and related documents developed under this Agreement, for any
governmental purposes and to have or authorize others to do so.

1.3 Points of Contact
The points of contact for the XLPR framework are

e Remi Dingreville (SNL) rdingre@sandia.gov
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e Matthew Homiack  (NRC) matthew.homiack@nrc.gov
The point of contact for the Sim Editor is

e Paul Mariner (SNL) pmarine@sandia.gov

1.4 Change Record

The xLPR Sim Editor and this user’s guide are not quality controlled XxLPR products. There are
two principal reasons for excluding these products from the XLPR quality assurance program. First,
use of the Sim Editor is not required for XxLPR simulation. The purpose of the Sim Editor and this
guide is simply to help the user prepare and modify model options and parameter values in the
XLPR input and database files. The second reason is that the user need only use Microsoft Excel
to inspect the files generated or modified by the Sim Editor to ensure that they are correct.

1.5 Disclaimer

Though the XxLPR Sim Editor has been tested throughout its development, as explained in the
previous section, the Sim Editor is not part of the XLPR quality assurance program. Use of the Sim
Editor is at the user’s own risk. The Sim Editor output files can be inspected using Microsoft Excel
to ensure entries are correct. Bugs in the Sim Editor should be reported as described in Section
4.4.2.

10
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2 SOFTWARE SUMMARY

2.1 Platform

The XxLPR Sim Editor software runs on a personal computer using 32- or 64-bit Microsoft
Windows operating systems. Other operating systems are not supported at this time. System
requirements are shown in Figure 1:

About| System Requirements |Licenses | Splash
Operating System

& Designed for Windows 7
# Compatible with Windows Vista, 7, 8, 10

Processor

& Minimum: 2GHz Pentium 4
# Recommended: Dual- or Quad-Core or higher

Memory

& Minimum: 2GB RAM
# Recommended: 4GB RAM or higher

Free Disk Space

& Minimum: 500MB Free

Screen Resclution

& Minimum: 1024 x 758
# Recommended: 1280 x 1024 or higher

Other Software

& Microsoft Excel 2007 or newer (for special data export capabilities)

& Microsoft Qutlook 2007 or newer (for built-in email alttachment support)
@ Microsoft Word 2007 or newer (for report generation)

& Adobe Acrobat Reader (for viewing of related documents)

Figure 1. XLPR Sim Editor system requirements.

2.2 Framework Configuration

XLPR Sim Editor 1.0 uses the following software and files:
e XLPR Sim Editor 1.0 software (Section 2.2.1)
e Java 8 Update 51 or higher (Section 2.2.2)
e Input Set (Excel spreadsheet) (Section 2.2.3)
e Database files (Excel spreadsheets) (Section 2.2.4)
e Output files (Section 2.2.5)

2.2.1 xLPR Sim Editor 1.0 Software

The XLPR Sim Editor 1.0 software displays inputs in an XLPR input file and allows the user to
modify those inputs and save them. It also allows the user to import datasets from database files
and to modify the database files.

11
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2.2.2 Java 8 Update 51 or Higher

The xLPR Sim Editor 1.0 is written in the Java programming language and runs in the Java
Runtime Environment. The xLPR Sim Editor 1.0 requires Java 8 Update 51. This version of Java
is already provided in the xLPR Sim Editor 1.0 installer and will be installed automatically.

2.2.3 Input Set

The Input Set is the Microsoft Excel input file that the XLPR software uses to define and bound an
XLPR simulation. For XLPR simulation, this file must be named xLPR-2.0 Input Set.xIsx. However,
the Sim Editor has no restriction on the file name. The various worksheets within the Input Set
contain the simulation options and the values of all user-provided simulation parameters.

2.2.4 Database Files
The Sim Editor manages four database files. They are
e XLPR-2.0 DB - Axial WRS.xlsx
e XxLPR-2.0 DB - Hoop WRS.xIsx
e XLPR-2.0 DB - Materials.xlIsx
e XxLPR-2.0 DB - Weld Type.xlsx

Each file is a Microsoft Excel workbook. Each worksheet within each workbook contains a unique
dataset within the database file.

WRS Databases — The Axial and Hoop WRS databases provide axial and hoop WRS profiles. The
names of the worksheets indicate

o type of weld (e.g., steam generator, release pressure valve, etc.)

e weld repair state (%)

e post-mitigation, if applicable (e.g., mechanical stress improvement process (MSIP), weld
overlay (WOL), inlay/onlay)

Materials Database — The Materials database contains property datasets for different pipe and
weld materials. Datasets restricted to pipe materials have “Base Only” in the name. Each worksheet
in the Materials database has the general format of the Left Pipe, Right Pipe, Weld, and Mitigation
worksheets in the Input Set. The names of the worksheets in the Materials database identify the
material represented by the worksheet.

Weld Type Database — The Weld Type database is a collection of inputs mainly from the Properties
worksheet of the Input Set. Each dataset in this database represents a specific system under specific
conditions.

2.2.5 Output Files
The output of the Sim Editor may be any of the following Microsoft Excel files:

e arevised or new Input Set,
e arevised or new WRS, Materials, or Weld Type database.

12
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3 INSTALLATION

The steps for installing the xLPR Sim Editor are

1.

Download the Sim Editor installer from
https://connect.sandia.gov/sites/XLPR/SitePages/homepage.aspx. The user will have to
register for an account at this web site if not already registered.

Run the installer.

During installation, follow the instructions provided by the installer. The default
destination for the installation is C:\Program Files (x86)\xLPR Sim Editor 1.0.

At completion the user will have an XxLPR Sim Editor icon on the desktop and/or an XxLPR Sim
Editor button under the Windows Start button.

Once installed, each execution of the Sim Editor will place or replace several working files and
database files in a new or existing SandiaNationallLaboratories subdirectory of C:\Users\Public.
The files include a default Input Set and the four database files listed in Section 2.2.4. Database
files will not be replaced if they already exist (see Section 4.3).

13
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4 EXECUTION

This section addresses starting the Sim Editor, selecting options, navigating through the various
panels, and using the software to

e view and edit an Input Set, and
e view, edit, and use the WRS, Materials, or Weld Type database files.
4.1 Opening the Software

The XxLPR Sim Editor is opened by either double-clicking on the XxLPR Sim Editor icon on the
desktop or by single-clicking the xLPR Sim Editor in the directory in All Programs under the
Windows start menu.

The xLPR Sim Editor opens to the Sim Editor home page. The home page is shown in Figure 2.

GHSTARTED‘ SHARE TOOLS HELP

3 @

Open Database
Configuration

Options

2 USNRC EP2I )i,

Copyright 2016 Sandia Corperation

GOVERNMENT USE ONLY

Figure 2. XLPR Sim Editor home page.

The home page includes many features that are available at all times within the Sim Editor. These
features include

e Top border that displays the path and file name of Input Set (see Figure 7)
e Around File button for various saving options
¢ Small buttons above the tabs for navigation and file saving
e Tabs for different purposes
0 Get Started (Section 4.3)
o Share (Section 4.4.2)

15
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o Tools (Section 4.4.3)
o Help (Section 4.4.4)
e Space under the tabs for a ribbon of buttons specific to the tab selected
e Information field below the ribbon for warnings and errors (see Figure 7)

e Bottom border for Sim Editor status, memory usage, and options for memory usage and
window resolution.

The space below the ribbon of buttons and above the bottom border is used for displaying and
editing Input Sets and XxLPR databases.

4.2 Sim Editor Basics

As indicated by the buttons under the Get Started tab on the home page (Figure 2), the Sim Editor
has two modes of operation, simulation mode and database mode. In simulation mode (Section
4.4), the user may view and modify an XLPR input file. In database mode (Section 4.5), the user
may view and modify an XLPR database file.

Inputs include model options and parameter values. Model options are user selections for the
simulation. Model options include mitigation options, process model options, sampling
distribution options, etc. The Sim Editor generally provides available options in a drop-down box.
Parameter values, for the purposes of this user’s guide, are generally input values that may be
uncertain and/or may be sampled from a distribution if so desired.

In both simulation mode and database mode, additional information about a parameter or model
option may be obtained by hovering the pointer over the name of the parameter or model option.
Full descriptions of parameters and model options may be found in supporting XLPR
documentation (XxLPR-SDD-FW 2016; xLPR-UM-FW 2016).

4.2.1 Display Filtering

In simulation mode, input panels are filtered to display only those inputs and input panels relevant
to the simulation. Filtering is dependent on user selections of model options. Display filtering is
coded into the Sim Editor to help the user determine which parameters are necessary for the
simulation. In database mode, display filtering is disabled.

4.2.2 Input Ranges

For model options and parameter values, the Sim Editor may specify allowable input ranges when
the Data Source is set to Constant. For example, as shown in Figure 3 for effective full power years
(EFPY), the range is specified beneath the entry field as “(0.0, 60.0],” which indicates that the
value must be greater than 0 but no greater than 60. A bracket signifies an allowed minimum or
maximum value whereas a parenthesis indicates the parameter value cannot exactly equal the value
shown. The Sim Editor prevents the user from entering values outside the specified input ranges.
It also prevents non-integers from being entered if an integer is required.

16
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A Simulation Settings

Case Description: |DI\-'1-RPV nozzle, 60 years, no mitigation, SCC initation and growth, circ and axial
Plant Operation Period: |60.0 | Units: |)rr
(8.33E-2, w0}

Effective Full Power Years (EFPY)

Data Source: |Constant -

Value:

(0.0,60.0]

Figure 3. Example of input fields and input ranges.

When Data Source is Aleatory or Epistemic, e.g., as shown in Figure 4, valid input ranges are not
displayed and the Sim Editor does not check whether the entered distribution honors the allowed
range. It is up to the user to make sure that the distribution honors the allowed range. Entering
appropriate minimum and maximum values for the distribution is one way to do that (e.g., see
Figure 4). The user can check the allowed range by momentarily selecting Constant for the Data
Source.

Effective Full Power Years (EFPY)

Data Source: Aleatory - Distribution: | NORMAL
: so: [3am
Importance Sampling: | no -
[Min: [42
Max]: |60

Figure 4. Example of parameter distribution fields.
4.2.3 Parameter Distributions

For parameter values that may be entered as distributions, the following entry fields are available
when the Data Source (e.g., Figure 3) is set to Constant:

e Data Source (“Constant” is selected)
e Value
e Units

When a distribution is entered for a parameter value (e.g., Figure 4), the following entry fields are
available:

e Data Source (“Aleatory” or “Epistemic” is selected)
e Units

e Importance sampling (yes or no)

e Importance value (value between 0 and 1)

e Distribution (type of sampling distribution selected)

e Fields to describe the distribution selected

17
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Values to enter for certain distributions are not always straightforward. Values to enter for
lognormal and log uniform distributions are explained in the Entering Distributions link of the
Help tab (Section 4.4.4).

Often, there are optional parameters to enter for the distributions, indicated with brackets. For
example, some distributions may be truncated with maximum and minimum values (e.g., Figure
4). For optional maximum and minimum values, both must be entered for XLPR to run. The Sim
Editor will not allow only one being entered.

4.2.4 Units

Units available for entry are provided in the Units link of the Help tab. For certain parameters the
units are fixed and cannot be edited.

4.2.5 Errors and Warnings

Errors and warnings are tallied by the Sim Editor at the yellow banner beneath the button ribbon.
They are viewed by clicking the View button in the banner (e.g., Figure 7). Symbols indicating
errors and warnings also appear in the input panels and input panel buttons.

The warnings often provide information about which input panels are not viewable due to
simulation settings. For example, “Fatigue Initiation: N/A — This panel does not apply due to the
defined crack initiation type.”

Errors are caused by invalid input values. Invalid inputs may occur after importing a new Input
Set. They may also occur after changing an input value that affects input ranges for other
parameters. Occasionally, in simulation mode an error may be in an input panel that the Sim Editor
does not display because of the simulation options selected. If the input is not displayed, it is not
used in the XLPR simulation. To remove an error flag in this situation, the user must temporarily
change the simulation settings so that the input panel with the error will show. Then the user can
change the value to be within the checked range.

4.3 Get Started Menu

The buttons of the Get Started tab are shown in Figure 5. They are
e Open Simulation
e Open Database

e Database Configuration

w5 ¥LPR Sim Editor
|/ :\) # 1 d & )
\UZ/ [ GETSTARTED | SHARE  TOOLS  HELP

Open Open Database
Sirulation Database Configuration

Open Options

Figure 5. Get Started menu.
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Open Simulation — This button is used to load an input file for an XLPR simulation (e.g., XLPR-2.0
Input Set.xlsx). When this button is selected, the Sim Editor operates in simulation mode (Section
4.4).

Open Database — This button initiates the database mode of the XLPR Sim Editor (Section 4.5).
In database mode, the user may view and edit the Weld Type, Material, and WRS databases.

Database Configuration — This button allows the user to change the path for the database files or
to install the default databases that come with the Sim Editor software. This feature allows the user
to view and use historical and default databases in database mode and in simulation mode.

The database configuration window is shown in Figure 6. The path to the database files is shown
under “Choose the path to the database files.” This path may be changed by the user. The default
path is shown in the figure. The Default Path button replaces the path with the default path. The
Install DB Files button installs or replaces the database files at the chosen path with the files that
come with the Sim Editor. Changes in database configuration are saved using the Save button.

!

Database Configuration

Configure the database settings.

Select the database options.
Choose the path to the database files
|C:\Users\Puinc\SandiaNationaILaboratori es\MIRP\Database\xLPR | Browse... i
1 Defauit Path
Install default database files to this location
Install DB Files

Figure 6. Database configuration.
4.4 Simulation Mode

When the Open Simulation button is selected, the user must select an Input Set to open. New Input
Sets are not created from scratch. The user may select a customized Input Set, a default Input Set,
or a test case Input Set from the XxLPR software package or the Sim Editor software package. For
XLPR simulation, the name of the file must be XLPR-2.0 Input Set.xIsx; however, the Sim Editor
will load any Excel file with the appropriate Input Set format. The Sim Editor allows the user to
save Input Sets with different names and in different directories. Users often elect to keep the
XLPR-2.0 Input Set.xlIsx filename for all Input Sets and place different Input Sets in different
descriptively-named directories. The Sim Editor will open the selected Input Set after checking
the file for validity.

An example of the Sim Editor display in simulation mode is shown in Figure 7. In simulation
mode, the Sim Editor shows
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e Additional tab called Simulation with numerous buttons in the ribbon

e Column of panel buttons on the left corresponding to the selected ribbon button
e Input panels to the right of the column of panel buttons

e [Features of the simulation mode are described in the following subsections.

[ xLPR 5im Editor - CAU
# (i & )

GET STARTED |S[MULAT[DN | SHARE TOOLS HELP M

d Pl B @ @B B & B W B =

Edit Save  Search || General | Weld Options: Operating Mitigation ~ Cracks Inspection & Correlations || Left Pipe: SA-  Weld: ENiCrFe-3  Right Pipe: SA-  Mit. Material:
DM-RPV Conditions Options Leak Detection 508 Class I (Incenel 182) 182 Type F-316 None

Actions Global and Model Settings Material Properties

\
46

& You have 0 Errors to resolve,
& You have 16 Warnil to review.

View Warnings +

dit the Global and Model se

A Simulation Settings

Case Description: |DM*RPV nozzle, 60 years, no mitigatien, SCC initation and growth, circ and axal |

Simulation Settings E
Plant Operation Period: |60 | Units: |yr

Sampling pproac plstemic LR

Effective Full Power Years (EFPY)

amp ng pproac ! eaory Data Source: :ALeato:y v: Distribution: :NORMAL -:
[N S
r 1 SD: 326
Importance Sampling: no - : }
[Min: |42
Max]: |60
= | |

Crack Orientation: Circumferential and Axial « |

12,30]
Stop Option: Yes - Stop simulation in case of 100,200 error.

4 mn |

| [Memory ] usage: [IBe% 2]

Figure 7. Simulation settings.
4.4.1 Simulation Tab
Under the Simulation tab, there are three sets of ribbon buttons (Figure 7):
e Actions (Section 4.4.1.1)
e Global and Model Settings (Section 4.4.1.2)
o Material Properties (Section 4.4.1.3)

The entire set of inputs of the Input Set are viewable and editable under the Global and Model
Settings and Material Properties buttons.

4411 Actions

The buttons in the Actions ribbon are Edit, Save, and Search.

Edit — To change input values, the Edit button must be selected. Until the Edit button is selected,
inputs can only be viewed.
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Save — The Save button saves changes to the current file. To save changes to a new file, the user
must select the round File button above the Action buttons and select Save As.

Search — The Search button opens a pop-up window that can be used to search for a parameter or
text string within the panels of the selected button of Global and Model Settings or Material
Properties.

4.4.1.2 Global and Model Settings
There are seven buttons in the Global and Model Settings ribbon. They are
e General
e Weld Options
e Operating Conditions
e Mitigation Options
e Cracks
e Inspection & Leak Detection
e Correlations

General — The settings under the General button are nearly all model settings and options. They
are shown in Figure 7. The General button panels (¢) and inputs (°) include

e Simulation Settings
o Plant operation period
o Effective full power years
o Crack orientation
o Number of sub-units
0 Stop on error option
e Sampling Approach Epistemic
o Sample size (epistemic)
o Random seed
o Importance sampling
0 Adaptive sampling
o Discretization
e Sampling Approach Aleatory
o Sample size (aleatory)
o Random seed
o Importance sampling
o Adaptive sampling
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o Discretization

Weld Options — The Weld Options button shows inputs related to general weld properties. The
Weld Properties panel allows the user to import a weld type from the Weld Type database (Figure
8). An import of a weld type from the database will import

o All of the inputs in the Weld Type database (Section 4.5.2) for the weld type selected, and

o All of the inputs in the Materials database (Section 4.5.3) corresponding to each material
identified for the left pipe, right pipe, and weld in the Weld Type database for the weld
type selection.

Material property datasets may also be imported individually from the Materials database using
the material import drop-down boxes in the Weld Properties input panel. A selection of a material
will import all of the inputs in the Materials database for the material.

Once imported, the input parameters, weld type name, and material names may be edited.

=
‘i «LPR Sim Editor - C\Users\Public\SandiaNationalLaboratories\NIRP\Database\xL PR\xLPR-2.0 Input Set.xlsx DM-RPV nozzle, 6  circ a... Sl

,,., B a5 )
I GET STARTED | SIMULATION | SHARE TOOLS HELP My

e Pl B @ B E B & B B & =

Edit Save  Search General | Weld Options: | Operating Mitigation Cracks  Inspection 8 Correlations || Left Pipe: SA-508  Weld: Alloy  Right Pipe: 316  Mit. Material:
RPV Casel Conditions Opticns Leak Detection LAS (Base Only) 82-182 55 (Base Only) None

Actions Global and Model Settings Material Properties

@ You have 0 Errors to resolve.
/1, You have 16 Wi gs to review. .
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A Weld Properties

Weld Properties Weld Type: [RPV Case1 -

DM/SM Weld Type: DM Weld
WRS Type

Base Material 1 (Left Pipe): |5A-5[]8 LAS (Base Only)

WRS Weld Material: [Alloy 82-182 | | =]

Base Material 2 (Right Pipe): |316 55 (Base Only) ‘ [ -

eometry

DM Weld Mixture Ratio: |0‘5‘ ‘ *If you change the weld type or weld material, you may want
[0.0,1] to review the WRS data and change as needed.

4| 1 3

| | Memory ~] usage: % )

Figure 8. Weld properties.

The second panel button under Weld Options is WRS Type. Its input panel is shown in Figure 9.
This panel shows the names of the current WRS profiles and allows the user to import WRS
profiles from the Axial and Hoop WRS databases. Once imported, the user may edit the WRS
name in this panel and the WRS profile in the WRS panel. To add a new or modified WRS profile
to the database, the user must switch to database mode. Post-mitigation WRS fields are hidden
when there is no stress mitigation in the simulation.
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A WRS Type
Pre-Mitigaticn Import Pre-Mitigation
Hoop WRS: |RPV Outlet 0% Hoop | Hoop WRS: =
Axial WRS: |[RPV Outlet 0% Avial | Asial WRS: -
Post-Mitigation Import Post-Mitigation
Hoop WRS: |RPV Outlet 0% Hoop Inlay | Hoop WRS: =
Axial WRS: |RPV Outlet 0% Axial Inlay | Asial WRS: -

Corresponding WRS profiles are shown in detail in the WRS section below,
Note: Post-Mitigation is disabled when Stress Mitigation is not on.
Figure 9. WRS selection panel.
The panels (¢) and inputs (°) under the Weld Options button include
e Weld properties
0 Weld type name and import button
o Dissimilar metal/similar metal weld type
o Base material 1 name and import button
o Base material 2 name and import button
o0 Weld material name and import button
0 Weld repair state
o Dissimilar weld mixture ratio
e WRS type
o Hoop WRS pre-mitigation name and import button
o Axial WRS pre-mitigation name and import button
o Hoop WRS post-mitigation name and import button (if applicable)
o Axial WRS post-mitigation name and import button (if applicable)
e WRS (one section for each WRS - hoop, axial, pre- and post-mitigation)
o Sampling loop
o Importance sampling
o Importance value
o Correlation type
o Correlation coefficient
o Table of x/t versus stress and related normal distribution parameters

= Special feature: WRS profiles may be plotted using the View Plot buttons
in this panel. An example is shown in Figure 10.
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o Geometry
o Pipe outer diameter
o Pipe wall thickness
o Weld width
o0 Weld material thickness

Pre-Mitigation Hoop Stress / RPV Outlet Hoop, Pre-Mitigation, O...

MAPa)
I

Mean Stress

wt

O Mean Mean+25D O Mean-25D

Figure 10. Example plot of mean WRS curve, mean plus two standard deviations, and
mean minus two standard deviations.

Operating Conditions — The Operating Conditions button includes inputs used to describe general
operating conditions and transients.

The operating periods are defined in the Operating Periods panel. Operating periods are time
periods of unchanged normal operating conditions. Figure 11 shows an example of this panel
where two operating periods are defined for a 60-year plant operation time.

#  (QOperating Periods

Loads or Stresses

Period 1 End Time: |6(]0 | |mon | Period1: Loads =
0.0, =)

Period 2 End Time: |?21 | |m0n | Period 2: |Loads -
(6.00E2, =)

Period 3: |Loads

Period 2 only applies when Period 1 End Time is less than Plant Operation Time.,
Period 3 only applies when Period 2 End Time is less than Plant Operation Time.,

Figure 11. Operating Periods panel.

The user options for using loads or stresses for each operating period are located to the right of the
period end time fields as shown in Figure 11. The Load/Stress Operating Period input panels in
the Sim Editor show either load inputs or stress inputs depending on the user options selected in
the Operation Periods panel.

The panels (¢) and inputs (°) under the Operating Conditions button include
e General operating conditions
o Flow rate
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o Unmitigated H> and Zn concentrations
o Additional surface stress at inner diameter of pipe, hoop and axial
Operating periods
o Ending times for periods 1 and 2
o Option for stress or load inputs, each period
Load/stress operating period 1, 2, and 3 (tabs for Loads and Stresses)
o Loads
= Dead weight
= Thermal expansion
0 Stresses
= Membrane
= Dead weight
= Thermal expansion
Operating conditions period 1, 2, and 3 (as needed)
o Pressure
o Temperature
o Dissolved oxygen
TIFFANY parameters (if fatigue crack initiation and/or growth selected in Cracks)
o Nominal values used by TIFFANY preprocessor (Figure 12)

= Changing a value here changes the parameter value elsewhere in the Sim
Editor

= Changing options (e.g., mitigation) here also changes the options elsewhere
= Units are fixed

= Special feature: The Calculate Stresses button (bottom of Figure 12) allows
the user to calculate the membrane and bending stresses from entered load
parameters. A note above the button indicates which inputs are used.

Transient types (if fatigue crack initiation and/or growth selected in Cracks)
o Option for Type I, Type I and 11, or Type 111 for each transient

Transient properties (each transient) (if fatigue crack initiation and/or growth selected in
Cracks)

o Transient type
o Description of transient (frequency, etc.)
o0 Name of thermal transient
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o Start and end times

o Front/back loading

o Frequency of events

o Number of cycles per event
o Uncertainty multiplier

Thermal transients (each transient) (if fatigue crack initiation and/or growth selected in
Cracks)

0 Name of transient
o Time versus change in temperature and change in pressure

= Special feature: Thermal transients may be plotted using the Plot button in
this panel. An example is shown in Figure 13.

Earthquake
o Probability
o Changes in total membrane, inertial bending, and anchor bending stresses
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A Tiffany Parameters

MNeominal Value: (TIFFANY uses the nominal values specified here.)

Pipe OD (m}: 0.885825
[0.400, 1.40]
Pipe Wall Thickness (m): 0.066675 Weld Overlay Thickness (mj:
(0.0, =) [0.0, =)
Weld Thickness (m): 0.066675 Inlay Thickness (m):
[6.67E-2, 6.67E-2] [0.0, 6.67E-2)
Weld Width (rm): 0.025558 Mitigation Type: [None -
MNumber of Sub-Units: Stress Mitigation Type: MSIP
[2,30]
Displ-Cntl Correction Factor:
0.0, 1.00]
Weld Material Mitigation Material
Elastic Modulus, E (MPa) [195100 | [295100 |
(0.0, =) (0.0, =)
Poiszon's Ratio, Mu (nondim): |0.3 | |0.3 |
Density, Rho (kg/m): [7833.413 | [7833.413 |
Specific Heat, Cp (kJ/kg/Cdeg): 0502 | o502 |
Mean Thermal Exp Coef, Alpha (Cdeg'lj: |0-0000144 | |0-0000144 |
Thermal Conductivity at T1, kTL (W/m/K): [17.3 | [173 |
Termperature 1, T1 (Cdeg): |?0 | |?0 |
Thermal Conductivity at T2, kT2 (W/m/K): [17.3 | [173 |
Termperature 2, T2 (Cdeg}: [700 | [700 |

Period 1 Value: (TIFFAMY uses the values from Period 1 only.)

Operating Temperature (Cdeg) 325.7
(0.0, =)
This button can be used to calculate stresses from the 'Constant’ values entered for
thermal loads (Fx, Mx, My, Mz) and pipe geometry (outer diameter and wall thickness).

Membrane Stress (thermal) (MPa): |41.23 | [ Calculate Streszes ]
Bending Stress (thermal) (MPa) 41.24

Figure 12. TIFFANY Parameters panel.

Transient No.: 5 Step Load Increase
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o
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<
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Figure 13. Example plot of thermal transient.

Mitigation Options — The Mitigation Options button contains options for mitigation simulation
and fields for parameters that describe the mitigation(s). Figure 14 shows the input panels under
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the Mitigation Options button. In the Mitigation Type panel, the type of mitigation is selected.
This selection determines which tabs and fields are displayed in the Mitigation Options input panel.

When mitigation includes an overlay or inlay/onlay, the user can import a mitigation material from
the Materials database.

T O T e " . 43 A :
l.] |T_|L'_:] aton U l._.'+|_|t_-'f 1S | Wiew or edit the Mitigation properties.

A Mitigation Type
———re— Mitigation Type: [Stress based only

Mitigation Type

-

A Mitigation Options

Stress || Chemistry

Stress Mitigation Type: | Inlay/Onlay =

Miﬁga’rinn Options

Stress Mitigation Tirme: |?20
(0.0, ea)

| Units: |mcm

Import material from database
Mitigation Material: Alloy 82 182 v:
Inlay Thickness

Data Source: | Constant =

Value:
. [:;0, 6.63E-2)
Figure 14. Mitigation options.
The panels (¢) and inputs (°) under the Mitigation Options button include

e Mitigation type

o None, stress-based, chemistry-based, or stress and chemical
e Mitigation options (tabs for stress and chemical mitigation)
o Stress
= MSIP, WOL, or inlay/onlay
= Mitigation time
= Mitigation material name and import button (if applicable)

= Thickness of inlay/onlay or overlay (if applicable)
o Chemistry

= Hy, Zn, or Hz and Zn
= Mitigation time(s)
= New H; and/or Zn concentration(s)

Cracks — The Cracks button contains options and parameters specific to crack initiation and crack
growth, except for those parameters that are also specific to the material. Parameters that are
specific to the material are located under the Material Properties buttons (Section 4.4.1.3).

The first input panel under the Cracks button is Crack Initiation Type. It is shown in Figure 15.
The type of crack initiation is selected at the top of this panel. If stress corrosion cracking (SCC)
is included in the type of crack initiation, the SCC Initiation Method option appears.
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View or edit the Crack properties.
M Crack Initiation Type

Crack Initiation Type: Fatigueand SCC_v|  SCCInititiation Method: |Direct model 2 |
Note: Crack orientation is set in the General -> Simulation Settings Panel.

Sigma_SSa

Data Source: | Constant -

Value:
————— b
_Odlescernce

Units: MPa

Sigma_SSh

Data Source: |Constant -|

Figure 15. Crack Initiation Type panel.

Several other input panels under the Cracks button have important options to select. They include
Crack Growth, Coalescence, and Stability.

The panels (¢) and inputs (°) under the Cracks button include
e Crack initiation type
o Initial flaw, SCC initiation, fatigue initiation, or SCC and fatigue initiation
0 SCC initiation model (if applicable)
e Crack initiation (tabs for initial flaw, fatigue, and SCC)
o Initial flaw density
= Number of flaws, circumferential and axial (as applicable)
= [|nitial flaw length and multiplier
= Initial flaw depth and multiplier
o Fatigue initiation
= Initial flaw length and multiplier
= [Initial flaw depth and multiplier
0 SCC initiation
= [|nitial flaw length and multiplier
= Initial flaw depth and multiplier
e Crack growth
0 SCC, fatigue, or SCC and fatigue crack growth
0 Option for SCC growth in pipe (for axial cracks)
o Fatigue temperature logic
o Fatigue growth CKTH parameter
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e Coalescence (for circumferential cracks)
o Direction
o Surface distance rule
o Depth averaging rule
o Surface crack distance rule modifier
o Through-wall crack distance rule modifier
e Stability
o Constant depth or semi-elliptical
o Tolerances for call reduction to crack stability
=  Maximum time between calls
= Exponent for call reduction equation
e Leak rate (LEAPOR) (all inputs used by LEAPOR preprocessor) (shown in Figure 16)
o Crack mechanism
o Flow rate flag
o Range of pressure
o Range of temperature

oNominal values of following parameters (Changing a value here changes the
parameter value elsewhere in the Sim Editor. Units are fixed.)

= Pipe outer diameter
= Pipe wall thickness
= QOperating pressure (period 1)
= QOperating temperature (period 1)
0 Global roughness
o Local roughness
o Number of turns
o Global path deviation factor
o Local path deviation factor
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A Leak Rate (LEAPOR)

Pmax 15913 | Units: [mPa |
[0.0, =)
Prin: 14824 | Units: [MPa |
[0.0, =)
Trmae ‘34[] | Units: ‘Cdeg |
[0.0, =)
Tmin: 280 | Units: |Cdeg |
[0.0, =)
Pipe QD (m]: 0.869
[0.398, 1.39]
Pipe Wall Thickness (m): 0.0663
(0.0, =)
Operating Pressure (MPa) (period 1): 1541
[0.0, e}
Operating Temperature (Cdeg) (period 1):
(0.0, 2]
PWSCC Fatigue
Global Roughness, mu_G: ‘113.9 | |4U.51 | Units: |um |
[0.0, o2) [0.0, =)
Local Roughness, mu_L: ‘16‘86 | |8.814 | Units: |um |
[0.0, =) [0.0, =}
No. of Turns, eta_tL: 5940 | 6730 | units: [m-1 |
[0.0, =) [0.0, )
Global Path Dev Fact, K.G: [1.009 | [1o17 |
[0.0, ca) [0.0, ea)
Local Path Dev Fact, K_G_L: 1.243 | [1.06 |
[0.0, =) [0.0, =)

Figure 16. LEAPOR parameters panel.

Inspection & Leak Detection — The top part of the Options panel under the Inspection & Leak
Detection button is shown in Figure 17.

& [ n | or edit the Inspection and Leak Detection properties.

A Options

\: Pre-Mitigation Ligament Flag: —

Pre-Mitigation Trunc Measure Error: |Yes

Options

Pre-Mitigation Eval Length Effects: [N » | Post-Overlay Ligament Flag:

. Post-Overlay Trunc Measure Error: | Yes il Post-MSIP Ligament Flag: ‘F‘Eo vi
Schedule Option Y e 5 2 e
Post-Overlay Eval Length Effects: | Post-Inlay Ligament Flag: |Yes -
e —————————— : - .
Timini Post-MSIP Trunc Measure Error: Full Structural WOL: [es -|
g |
e —— Post-MSIP Eval Length Effects: L
ene roperties o - )
General Propertie Post-Inlay Trunc Measure Error: ~ |No. w | Number of Cracks Detected: | All cracks - |
y | |
e —— r ) L )
F‘re—Mitigation Post-Inlay Eval Length Effects: |Ne. =) Chance of Detection Per Crack: |Independent chance (at each inspection) |
During and Post-Mitigation ;
Detectable Leak Rate: |1 ‘ Units: |ga\fm|r| |
T —— [0.0, e}
Post-Overlay SBLOCA ssleakrate:  [100 | nits: [gal/min |
e [0.0, =)
Post-MSIP MBLOCA 55 leak rate:  [1500 | Units: [gal/min |
o aama e e ) 100, =)
F‘cstflnlay LBLOCA as leak rate: |SUUU ‘ Units: |ga\!m|n |
- C T - L = C IO [0.0, )
SBLOCA 25 2 COA: [0146 | Units: [in*2 |
[0.0, =2}
MBLOCA as 3 COA: [2183 | Units: [in"2 |
[0.0, =2}
LBLOCA a5 3 COA: [7278 | Units: [in"2 |
[0.0, =}

Figure 17. Inspection & Leak Detection.
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The panels (¢) and inputs (°) under the Inspection & Leak Detection button include

e Options

o Various options

o Detectable leak rate

o Small, medium, and large LOCA
e Schedule option

0 By table or by frequency
e Timing

o Schedule table

o Frequencies
e General properties

0 PODeff, xSmall, ISmall, PODO, xUB, c, d, LenLB, LenUB, LenTH
e Pre-mitigation

o Intercepts, slopes, sigma_depth, other parameters
e During and post-mitigation

O XTH (during), XTH (post)
e Post-overlay

o Intercepts, slopes, sigma_depth, other parameters
e Post-MSIP

o Intercepts, slopes, sigma_depth, other parameters
e Inlay

o Intercepts, slopes, sigma_depth, other parameters

Correlations — Specific correlations between material properties and between inspection and leak
detection parameters may be entered under the Correlations button. Two of these panels are shown
in Figure 18.
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A Mitigation Material

Properties

&
o
&
5
S
=
=

Location

= = = = Yield Strength, Sigy / Ultimate Strength, Sigu: 0.709 General Properties
T —

Right Pipe Material Init J-Resistance, Jic / Material Init J-Resist Cocf, C:

General Propettics
Peak-to-Valley ECP Ratio, P-1 / Charact Width of Peak vs ECP,c: 0714 PWSCC Growth
Weibull Vettical Intrcpt Error, EpsC / General Weibull Slope, Beta: 0905 PWSCC Initiation

Strain Threshold, STH / CO: Fatigue Initiation

e Comp-toComp Variab Factar, fcomp / Multiplier proport. Const. A (DM1): [0.0 PWSCC growth/init
Inspection and Leak Detection Comp-toComp Variah Factor, feomp / Multiplier propart. Const, B (DM2): PWSCC growth/init

Comp-toComp Variab Factor, fcomp / Weibull Vertical Intrcp Error, EpsC: 0.0 PWSCC growth/init

# Inspection and Leak Detection
Properties Correlation [-1,1] Location

General length sizing bias vs. sizing slope (< / d): [0.999 General

Intercept, BO (circ) / Slope, B1 (circ): 087 Pre-Mitigation
Intercept, BO (axial) / Slope, B1 (axial): 087 Pre-Mitigation

2 (circ) / b (circk: 0887 Pre-Mitigation

3 (axial) / b (axial): 0881 Pre-Mitigation

Intercept, BO (circ) / Slope, BI (circ): 0999 Overlay
Intercept, BO (axial) / Slope, B1 (axial): Overlay
. vty
a (axdal) / b (axial): Overlay
Intercept, BO (circ) / Slope B1 (circ): Msp
Intercept, BO (axial) / Slope, BL (axiall: 037 Mslp
a (irq /b (e [esr [
a (axial] / b (axial): MsIP
Intercept, BO (circ) / Slope, B1 (circ): 0999 Tnlay
Intercept, B (axial) / Slope, B (axial: 0999 Tnlay
2 (circ) /b (cire): 0999 Tnlay
a (axial) / b (axial): 0999 Tnlay

Figure 18. Correlations panel.

As indicated in Figure 18, the panels (¢) under the Correlations button are
o Left pipe

e Right pipe

e Weld

e Mitigation material

e Inspection and leak detection

4.4.1.3 Material Properties

There are four buttons in the Material Properties ribbon. They are (Figure 7):
o Left Pipe
e Weld
¢ Right Pipe
¢ Mitigation Material

The material for each component is displayed on the button (e.g., Figure 7). The materials are
selected under the Weld Options and Mitigation Options buttons. If no mitigation material is
required for the simulation, the Mitigation Material button is gray and cannot be selected.

The General panel is partially shown in Figure 19 for the Weld material button. There are six input
panels under the Weld and Mitigation Material buttons and only three under the Left Pipe and
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Right Pipe buttons. The panels missing from Left Pipe and Right Pipe are Fatigue, Fatigue
Initiation, and PWSCC Initiation; these input panels never apply to base materials.
Weld: A”C"‘y 82 | View or edit the Weld Material (Material 3) properties.

#  General

Sulfur Content, SUL

‘General

Data Source: |Constant. |

. Value: 0.015
Fatigue 100, 100]
Material Flags

Fatigue Initiation

Yield Strenqth, Siqy
Data Source: .ALeatory v Distribution: |LOGNORM
' | Mean: [3165
Importance Ssmpling: no -
SD: [54.99
[Min: [200
Max: |46

Figure 19. Weld material inputs.

The panels (*) and inputs (°) under the Left Pipe, Weld, Right Pipe, and Mitigation Material
buttons include

e General
o Sulfur content (if fatigue growth and/or fatigue initiation is selected in Cracks)
o Yield strength
o Ultimate strength
o Elastic modulus
o J-resistance parameters
o Fatigue (Weld and Mitigation Material buttons only) (if fatigue is selected in Cracks)
o Poisson’s ratio
o Density
0 Specific heat
0 Mean thermal expansion coefficient
o Thermal conductivity
o Material flags
0 SCC initiation
o Fatigue crack initiation
o Crack growth
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Fatigue initiation (Weld and Mitigation Material buttons only) (if fatigue crack initiation
is selected in Cracks)

o Surface finish factor

o Load sequence factor

o Calibration factor

0 Stress-strain exponent

o Strain threshold and multiplier

o Environmental factors for each transient
o Other parameters

PWSCC initiation (Weld and Mitigation Material buttons only) (if fatigue crack initiation
is selected in Cracks) (shown in Figure 20)

0 PWSCC initiation (if PWSCC initiation is selected in Cracks)
= Zn concentration threshold
= Zn factor of improvement — 1
= Activation energy

0 PWSCC cold work
= Threshold parameters
= Cracking resistance
= Other parameters

0 PWSCC direct model 1 parameters

0 PWSCC direct model 2 parameters

0 PWSCC Weibull model parameters

Crack growth

o Fatigue growth (if fatigue growth selected in Cracks)
= Various material-specific parameters

o Fatigue growth custom (if material flag for this model is selected)
= Custom parameters

0 PWSCC growth (if PWSCC growth is selected in Cracks) (in Left and Right pipe
only if PWSCC growth allowed in pipe)

= Power law parameters

= SIF threshold

= Activation energy

= Component to component variability factor
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= Within component variability factor

= Peak to valley ECP ratio — 1

= Characteristic width of peak versus ECP
= Factor of improvement

= Reference temperature

Mitigation: Alloy 82 | View or edit the Mitigation Material (Material 4) properies.

A PWSCC Initiation

@ I PWSCC Initiation | PWSCC Cold Work | PWSCC Direct Model 1 | PWSCC Direct Model 2 | PWSCC Weibull Madel
enera

Zn Concentration Threshold, ZincTh

Fatigue Data Source: | Constant -

Material Flags [0.0, )

Fatiguie Initiation

WSCC Tnitiation

Crack Growth

Zn Factor of Improvement - 1, FOIZn-1

Data Source: |Epistemic ~|  Distribution: LOGNORM

True/Geom=0/1: [1

Importance Sampling: |ne -

Mean: [o.748
SD: [253
Importance Value: [Min: [

Max: [

Figure 20. PWSCC Initiation panel for mitigation material.
4.4.2 Share Tab
The Share tab has the following buttons:
e Submit Feedback
This button is shown in Figure 21.

#1d6)
GET STARTED SIMULATION | SHARE | TOOLS HELP

(“Z‘

Submit
Feedback

Contact Us

Figure 21. Share tab.

Submit Feedback — The Submit Feedback button provides a way to send feedback by email to the
Sim Editor developers. Commonly, this feedback is to report a bug or to suggest an improvement.
A window opens and lists three steps. For the first step the user enters a subject that identifies the
feedback and enters a message to describe the issue. In step two, the user may include a capture of
the current Sim Editor screen by checking the box and may edit the image by clicking a button. In
step three, a button is provided to prepare the email using the user’s default email client.
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4.4.3 Tools Tab
The Tools tab has the following buttons:
e Screen Capture
e Options
e Edit Admin Password
e Run LEAPOR or TIFFANY
These buttons are shown in Figure 22.

If/-?:'\jl w o % -
\:I_lif GET STARTED SIMULATION SHARE TOOLS HELP
- o ._'_] Options Al
@ W | e
. “ Edit Admin Password
Screen Unit Importance Run LEAPOR
Capture Converter Sampling List or TIFFANY
Tools Options Litilities

Figure 22. Tools tab.

Screen Capture — The Screen Capture button enables the user to capture a screen shot of the Sim
Editor window at any time.

Unit Converter — This button produces a standalone window for converting values in one set of
units to another set of units. Drop-down boxes are used to select units and unit types. A list of units
allowed for XLPR is provided under the Help tab.

Importance Sampling List — This button is used to list all parameters in the Input Set where
Importance Sampling is set to “Yes.”

Options — The Options button allows the user to set preferences for how the Sim Editor operates.
An option here is whether to have the Sim Editor prompt the user before saving changes or for it
to forgo the prompt and save changes automatically.

Edit Admin Password — The Edit Admin Password button allows a user with administrative
privileges to change the administrator password.

Run LEAPOR or TIFFANY — The Run LEAPOR or TIFFANY button displays a popup window
with instructions for running LEAPOR and TIFFANY and opens the Input Set in Microsoft Excel
so that the user may execute the instructions provided in the popup window. The user should close
the Excel file when done with this step.

4.4.4 Help Tab

The Help tab has five buttons:
e Keyboard Shortcuts
e Entering Distributions
e Units
e About XLPR Sim Editor
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e Submit Feedback
These buttons are shown in Figure 23.

;"?.\I # 1 d &
\J12/) GETSTARTED  SIMULATION  SHARE  TOOLS | HELP

By B £ i #

Keyboard Entering Units About xLPR Submit
Shortcuts Distributions Sim Editor Feedback
Help About Contact Us

Figure 23. Help tab.
Keyboard Shortcuts — This button provides a list of keyboard shortcuts for the Sim Editor

Entering Distributions — The Entering Distributions button provides guidance and examples for
entering certain log distributions consistent with GoldSim expectations. Specifically, this help
button explains how to enter the following distributions:

e Log-Normal: Geometric Mean
e Log-Normal: True Mean
e Log-Uniform

Units — The Units button provides guidance on entering units consistent with GoldSim and XLPR
expectations. A section of the GoldSim User’s Guide (GoldSim 2014) is provided by this button
to explain the GoldSim units conventions. A unit converter tool is located under the Tools tab.

About XLPR Sim Editor — This button provides information on product version, Java, the software
development team, technical support, copyright, system requirements, and 3" party licenses.

Submit Feedback — The Submit Feedback button provides a way to send feedback by email to the
Sim Editor developers. A description of this tool is provided in Section 4.4.2.

45 Database Mode

Database mode opens by default to the Weld Type database as shown in Figure 24. The tabs in
database mode are

e Get Started

e Weld Type Database
e Material Database

e Axial WRS Database
e Hoop WRS Database

e Share
e Tools
e Help
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GET STARTED | WELD TYPE DATABASE | MATERIAL DATABASE AXIAL WRS DATABASE HOOP WRS DATABASE SHARE TOOLS HELP

™ = })
| ?(
Weld Type Edit Save MNew  Duplicate Delete  Search Operating Mitigation  Cracks Inspection/Leak  Correlations

Selector ¥ - Op Conditions Options Detection
Weld Type Actions Weld Type Properties

| View or update the General Weld Options properties in the Weld Type database.
A Weld Type Materials
‘Weld Type Name: |Case1 @) Pre-Defined User-Defined

Weld Type Materials

. - — . Basel Material: :5A-508 LAS (Base Only)
Operation Period and EFPY ==
Base 2 Material: |316 55 [Base Only)

Geometry Weld Material: :A!I_gs_y 82-182

#  QOperation Period and EFPY

Plant Operation Period: |60 | Units: |yr
(8.33E-2, =)

Effective Full Power Years (EFPY)

Data Source: Distribution: |NORMAL

Deterministic Value:  [52.03 | Mean: [5203
0.0, 60.0]

so: - [3277

Unfts Min: [a2

Importance Sampling: |no Max]: |50

Importance Value: 0.5

| [Memory =] Ussge: [B% 5]
Figure 24. Database mode showing Weld Type database.

Each tab and database is discussed in the following subsections.

4.5.1 Get Started Tab

Selecting the Get Started tab returns the user to the home page of the Sim Editor (Section 4.3).
4.5.2 Weld Type Database

The Weld Type Database tab contains a collection of complete datasets to fill all of the parameters
in the Properties tab of the Input Set, plant operation time (for synchronizing with EFPY), and
flags from the User Options tab of the Input Set that control units in the Properties tab. The inputs
under the Weld Type database tab include

o Weld type materials

e Plant operation period

e EFPY

o Geometry

e General operating conditions

¢ Normal operating loads and/or stresses for the various operating periods
e Earthquake inputs
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e Mitigation options and inputs
e Crack initiation and growth (not specific to the material)
e Inspection and leak detection
e Correlations (not specific to the material)
There are three sets of buttons in the ribbon of the Weld Type database tab:
e Weld Type (Section 4.5.2.1)
e Actions (Section 4.5.2.2)
e Weld Type Properties (Section 4.5.2.3)

45.2.1 Weld Type

As shown in Figure 24, only one button appears in the Weld Type ribbon: Weld Type Selector.
Pressing this button allows the user to select the desired Weld Type dataset from the Weld Type
database.

The name of the current dataset in the database is displayed in the top left of the panel space. In
the example in Figure 24, it is Case 1.

Datasets may be Pre-Defined or User-Defined. Pre-Defined datasets may not be changed, created,
or deleted without an administrator password. Section 4.5.2.2 explains how to generate User-
Defined datasets from Pre-Defined datasets.

45.2.2 Actions

The buttons in the Actions ribbon are Edit, Save, New, Duplicate, Delete, and Search. They are
shown in Figure 24.

Edit — To change database values, the Edit button must be selected. Until the Edit button is selected,
inputs can only be viewed. Editing a Pre-Defined dataset requires an administrator password

Save — The Save button saves changes.

New — This button allows the user to begin a new dataset for the database selected. The new dataset
begins with default values for all parameters and by default is set to User-Defined. The new dataset
can be saved as Pre-Defined by toggling the Pre-Defined radio button at the top of the first panel.
This button can only be successfully toggled by providing the administrator password. A unique
name for the dataset is required.

Duplicate — This button allows the user to duplicate the current dataset and save it as a new dataset
with a new name. The new dataset begins with values of the dataset duplicated. A unique name
for the dataset is required. As in the case of the New button, the duplicate will default to User-
Defined status but can be changed to Pre-Defined status with an administrator password.

Delete — This button allows the user to delete the current dataset. If the dataset is Pre-Defined, an
administrator password is required.
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Search — The Search button opens a pop-up window that can be used to search for a parameter or
text string within the dataset or in the case of the Weld Type database, within the panels of the
selected button in the Weld Type Properties set of buttons.

4.5.2.3 Weld Type Properties

The buttons of the Weld Type Properties ribbon are shown in Figure 24. They are the same buttons
as the Global and Model Settings buttons in Section 4.4.1.2. However, there are several major
differences from the simulation mode in the content. Differences include

e Only parameters from the Properties tab of the Input Set are included (plus plant operation
period and five units flags).

e None of the parameters in the dataset are ever hidden because simulation options are for
the most part not included in this database.

e Both constant (deterministic) and distribution fields are shown and editable for each
parameter regardless of the Data Source value (constant, aleatory, or epistemic).

4. 5.3 Material Database

The Material Database tab contains a collection of complete datasets to fill all of the parameters
in any one of the Material worksheets of the Input Set, i.e., Left Pipe, Right Pipe, Weld, or
Mitigation. They include the same inputs that can be found under the Left Pipe, Right Pipe,
Weld, and Mitigation Options buttons of the Material Properties set of buttons in the simulation
mode of the Sim Editor. Part of the first input panel of the Materials database is shown in Figure
25.

f\ AV 027 P = - . .
Al |f_-‘ y 32 | Viewor update the Material properties in the Material database.

A  Material

- Material Name: [Alloy 82-182 | @ PreDefined = User-Defined
Material Sulfur Content, SUL
- Data Source: Distribution: |DISCREI'E
Material Flags
Deterministic Value: ‘U‘UlS | # Pairs: |l
. 0.0, 100
Fatigue . ! P L
Units: v [ooss
Fatigue Initiation Importance Sampling: | no p2:
—_—— va:
g — Importance Value:
PWSCC Initiation e
Yield Strength, Sigy
Data Source: Distribution: |LOGNORM
- - Deterministic Value: 3118 True/Geom=0/1: |U.U
Correlations (0.0, o0) e [z165

Figure 25. Materials database.
As shown in Figure 25, input panels include
e Material name and material properties
e Fatigue properties needed by TIFFANY
e Crack initiation properties

4

[uiy



XLPR Sim Editor 1.0 User’s Guide

e Crack growth properties
e Correlations between properties of the material
There are two sets of buttons in the ribbon of the Material database tab:
e Material (Section 4.5.3.1)
e Actions (Section 4.5.3.2)

45.3.1 Material

One button appears in the Material ribbon: Material Selector. Pressing this button allows the user
to select the desired Material dataset from the Material database.

The name of the current material dataset in the database is displayed in the top left of the input
panel space.

Datasets may be Pre-Defined or User-Defined. Pre-Defined datasets may not be changed, created,
or deleted without an administrator password.

Because this is a database, both constant (or deterministic) and distribution fields are shown and
are editable for each parameter regardless of the Data Source value (constant, aleatory, or
epistemic).

45.3.2 Actions

The buttons in the Actions ribbon are Edit, Save, New, Duplicate, Delete, and Search. These
buttons are the same as those for the Weld Type database. Their use is described in Section 4.5.2.2.

4.5.4 Axial and Hoop WRS Databases

The Axial WRS Database and Hoop WRS Database tabs contain collections of complete WRS
tables in the Axial WRS and Hoop WRS worksheets of the Input Set. An example of the top portion
of the input panel for an axial WRS profile is shown in Figure 26.

SG Inlet al | View or update the Axial WRS properties in the Weld Type database.

A Axial WRS

Pr——————— WRS Name: [5G Infet 0% Al | @ PreDefined © User-Defined
Axial WRS

—————————————— Correlation Type:

Correlation Coefficient:

't Stress (MPa) Distribution Mean Stress (.. 5D [Min Max]

0.0 -147.16545994| NORMAL -147.16545994 18.337979008
0.04 -120.00184135|NORMAL -120.00184135 18.337979008
0.08 -85.649713964| NORMAL -85.649713964 18.337979008
012 -70.710456782|NORMAL -70.710456782 18.337979008
0.16 -57.526953256|NORMAL -57.526953256 18.337979008

0.2 -55.417425157|NORMAL -55.417425157 18.337979008
0.24 -53.153471533|NORMAL -53.153471533 18.337979008
0.28 -58.467515668| NORMAL -58.467515668 18.337979008

9 032 -63.08957244 NORMAL -63.08957244 18.337979008
10 0.36 -60.355932171|NORMAL -60.355932171 18.337979008
11 0.4 -55.700582891 |NORMAL -55.700582891 18.337979008
12 0.44 -43.014104323|NORMAL -43.014104323 18.337979008

Figure 26. Axial WRS database.
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Inputs include
e WRS name
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e Correlation type

e Correlation coefficient

e Locations of WRS values (x/t)
e WRS values (hominal)

e Uncertainty parameters

There are two sets of buttons in the ribbons of the Axial WRS database and Hoop WRS database
tabs:

e Axial WRS or Hoop WRS (Section 4.5.4.1)
e Actions (Section 4.5.4.2)

45.4.1 Axial WRS or Hoop WRS

One button appears in the Axial WRS ribbon: Axial WRS Selector, and one button appears in the
Hoop WRS ribbon: Hoop WRS Selector. Pressing this button allows the user to select the desired
WRS dataset from the Axial WRS database or Hoop WRS database.

The name of the current WRS dataset in the database is displayed in the top left of the panel space.
Datasets may be plotted by clicking the View Plot button.

Datasets may be Pre-Defined or User-Defined. Pre-Defined datasets may not be changed, created,
or deleted without an administrator password.

45.4.2 Actions

The buttons in the Actions ribbon are Edit, Save, New, Duplicate, Delete, and Search. These
buttons are the same as those for the Weld Type database. Their use is described in Section 4.5.2.2.
4.5.5 Share Tab

This tab is identical to the tab described in Section 4.4.2.

4.5.6 Tools Tab

This tab is identical to the tab described in Section 4.4.3 except that it does not include buttons for
running LEAPOR or TIFFANY or for listing parameters marked for importance sampling.

4.5.7 Help Tab
This tab is identical to the tab described in Section 4.4.4.
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5 CONCLUSIONS

This report is a user’s guide for the installation and use of XLPR Sim Editor 1.0. The XxLPR Sim
Editor is a graphical user interface for building and modifying the input file and input databases
of the XLPR Version 2.0 probabilistic fracture mechanics software (xLPR-SDD-FW 2016). The
Sim Editor provides a user-friendly way to identify inputs needed for an XxLPR simulation, change
simulation options and input values in an xLPR input file, and select and modify datasets from
XLPR databases. Additional information on the various parameters in the XLPR input file and
XLPR databases is provided in the XLPR user’s manual and other XLPR documents (XxLPR-SDD-
FW 2016; xLPR-UM-FW 2016).

Development of the xLPR Sim Editor 1.0 software and this user’s guide is not included within the
XLPR quality assurance program. Input files and databases generated and modified by the Sim
Editor may be easily inspected for correctness using Microsoft Excel.
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