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ABSTRACT

The Nuclear Regulatery Commission's Office of Nuclear Regulatory
Research (NRC-RES) is presently funding the development of the Models and
Results Database (MAR-D) at the Idaho National Engineering l.aboratory
MAR-D's primary function is to create a data repository for NUREG-1150 and
other permanent data by providing input, conversion, and output capabilities for
data used by IRRAS, SARA, SETS, and FRANTIC personal computer (PC)
codes.

As probabilistic risk assessments and individual plant examinations are
submitted to the NRC for review, MAR-D can be used to convert the models and
results from the study for use with IRRAS and SARA. Then, these data can be
easily accessed by future studies and will be in a form that will enhance the
analysis process,

This reference manual provides an overview of the functions available
within MAR-D and step-by-step operating instructions.

FIN L1429 - SARA | IRRAS and MAR-D Maintenance and User Support
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EXECUTIVE SUMMARY

For several years, the U. S. Nuclear kegulato: v “ommission (NRC) has
been using the Integrated Reliability and Risk ‘inalysis System (IRRAS) and the
System Analysis and Risk Assessment (SARA) tools to analyze and evaluate
generic issues, multiplant actions, and other probabilistic risk assessment (PRA)
related problems. These personal computer (PC)-based software tools have
proven quite valuable, being both readily accessible and cost effective.

During the development of these tools, the large PRAs sponsored by the
NRC were using mainframe computer tools such as the Set Eguation
Trarsformation System (SETS) and the Top Event Matrices Analysis Code
(TEMAC). While these codes are powerful, they are also expensive to use for
multiple sensitivity studies and follow-on analyses, and they are not as readily
available to the many users who would like to employ PRA information and
techniques in their projects. Therefore, to better utiize current PRA material
and exploit the vdvantages of the PC tools, the NRC initiated a project to develop
the Models and Results Database (MAR-D) to manage the transfer and storage
of PRA data from the mainframe and PC codes. Having logic models, failure
rate data, minimal cut sets and other PRA-related data available in a convenient
form allows various analysts to perform studies on the same plants starting with
the same baseline PRA information,

MAR-D’'s primary function is to create a data repository for
NUREG-1150 and other permanent data by providing input, conversion, and
output capabilities for data used by IRRAS, SARA, SETS, and FRANTIC
software. Some of the elements of MAR-D are in SARA and IRRAS and the
prime purpose of the MAR-D code is for loading PRAs into a database for use
by SARA and IRRAS.

MAR-D provides facilities to load, store, and extract all of the
information associated with an IRRAS PRA. This information includes the
following: event trees (logic and graphics), sequences (logic and cut sets), fault
irees (graphics, logic, and cut sets) and basic event failure rates and descriptions,
plant damage states, basic event attributes, failure modes, system descriptions,
component descriptions, location descriptions, class attributes, and family
information,

As PRAs and individual plant examinations (IPEs) are submitted to the
NRC for review, MAR-D can be used to convert the models and results from the
study for use with [RRAS and SARA. Then, these data can be easily accessed
by future studies and will be in a form that will enhance the analysis process.

This reference manual provides an overview of the functions available
within MAR-D and step-by-step instructions for operating the system

Xiil NUREG/CR-5301
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FOREWORD

The U. §. Nuclear Regulatory Commission has developed ¢ powerful
suite of computer programs for the performance of probabilistic risk assessments
(PRAs). This suite of programs allows an analyst to perform many of the
functions necessary to create, quantify, and evaluate the risk associated with a
facility or process being analyzed. These programs include software to define
the database structure, to create, analyze, and quantify the data, and to display
results and perform sensitivity analyses. The programs included in this suite are
as follows: Models And Results Database (MAR-D) software, Integrated
Reliability and Risk Anaiysis System (IRRAS) software, System Analysis and
Risk Assessment (SARA) software, and Fault tree, Event tree, and P&ID (FEF)
graphical editor software. Each of these programs performs a specific function
in taking a PRA from the conceptual state all the way to publication.

MAR-D is a program that is used primarily for PRA data loading. This
program defines a common relational database structure that is used by the entire
suite of programs. This structure allows all of the software to access and
manipulate data created by other software in the system without performing a
lengthy conversion. Hence, data created by IRRAS is immediately available to
SARA for sensitivity analysis. MAR-D also provides the facilities tor loading
and unloading of PRA data from the relational database structure used to store
the data. A simple ASCII data format is used for interchange with other PRA
software not included in NRC's suite of programs. This feature allows for
compatibility with previously developed software systems and allows for
maximum data interchange. Elements of this software are included with both
IRRAS and SARA to allow these programs to load and unload data in MAR-D
format. Normally, the entire MAR-D software is used only by *hose performing
a data loading function and is not required by the end user. Documentation for
MAR-D, Version 4.0 is available as NUREG/CR-5301.

IRRAS is a program developed for the purpose of performing those
functions necessary to create and analyze a complete PRA. This program
includes functions to allow the user to create event trees and fault trees, to define
accident sequences and basic event failure data, to solve system and accident
sequence fault trees, to quantify cut sets, and to perform uncertainty analysis on
the results. Also included in this program are features to allow the analyst to
generate reports and displays that can be used to document the results of an
analysis. Since this software is a very detailed technical tool, the user of this
program should be familiar with PRA concepts and the methods used to perform
these analyses.  Although IRRAS has been designed to be user friendly and
makes the process of performing a PRA easier, the complexity of this type of
analysis requires a user with a more detailed understanding of PRA concepts than
is required by other tools in this suite. The IRRAS 4.0 reference manual is
available as NUREG/CR-5813, Volume 1. The IRRAS 4.0 tutorial, Volume 2,
is in preparation.

XV NUREG/(CR-5301



SARA is a program that allows the user to review the results of a PRA
and to perform limited sensitivity analvsis on these results. It 1 limited primarily
to the extent that changes in the plant model can be accommodated by using the
cut set editor. If other than simple changes are being simulated, then [RRAS
shouid be used so that new cut sets can be accurately generated  This ool is
intended to be used by a less technically-oniented user and does no. require the
level of understanding of PRA concepts required by IRRAS. With this program
a user can review the information generated by a PRA analyst and compare the
results to those generated by making limited modifications to the data in the
PRA. A'.0 included in this program is the ability to graphical display the
information stored in the MAR-D database. This information includes event
trees, fault trees, P&IDs and uncertainty distributions. The user of this program
can gain a better understanding of the results of a PRA without getting to the
details of the construction and analysis work behind the PRA The SARA
reference manual and tutorial are available as NUREG/CR-5303, Volumes 1 and

2, respectively.

FEP is a program developed to provide a common access 1o the suite of

graphical tools developed for performing risk assessment. These tools include
the graphical event tree, fauit tree, and P&ID editors. The event tree and fault
tree editors are available through IRRAS, however, the P&ID edior is only
accessible through FEP. The event tree editor allows the analyst to construct and
modify graphical event trees The fault tree editor allows the user to construct
and modify graphical fault trees. The P&ID editor allows the user to coastruct
and modify plant drawings. These drawings can then be used to document the
modeling used in a PRA. These editors are an integral part of a PRA. With the
FEP tool, the user neel not be concerned with the complexity of the IRRAS
program if the need is only to generate one of these graphical displays
Documentation for FEP, Version 4.0 is available as NUREG/CR-5866.

NUREG/CR-5301 xvi

April 1992



ACKNOWLEDGMENTS

The authors would like 1o express their greatest appreciation to Dr. Dale
Rasmuson, U. S, Nuclear Regulatory Commission (USNRC) Project Manager,
for his instrumental support and guidance throughout the entire MAR-D project
Additionally, we would like to thank Martin B. Sattison for his PRA expertise
and support, and Wendel! C. Richardson for his software support.

April 1992 xvii NUREG/CR-53G;



e e e e e e i e e

Models and Results
Database (MAR-D)

Version 4.0: Reference Manual
1. INTRODUCTION

The Models and Results Database (MAR-D) was developed by the Idaho National Engineering
Laboratory (INEL) under contract to the U, §. Nuclear Regulatory Commission (USNRC). 1t is a
user-friendly database system designed to serve as a data repository for probabilistic risk assessment
(PRA) data and to provide load and output routines to format data for PRA tools. [Currently these
include the Integrated Reliability and Risk Analysis System (IRRAS), the System Analysis and Risk
Assessment (SARA) system, and the Set Equation Transformation System (SETS).] This reference
manua! documents the functions and operation of the software

As the user, it is your responsibility to ensure the integrity of the da.abase. To this end, you are
able to

¢ Load data files containing family, basic event, system, event tree, #nd state, and sequence data;
* Manually modify the descriptive information of the loasdled files,
¢ Produce a listing of data in the database,

¢ Output data from the database to a file in the format of one of the PRA data tools (IRRAS,
SARA, SETS, and FRANTIC™).
1.1 Database Concepts

The MAR-D is divided into families. A family is any logical grouping of fault trees, event trees,
and sequences and their associated basic events, cu* sets, reliability data, and descriptions. Typically,

a. FRANTIC ABC is a PC interactive, user-friendly, and much-cuheuced version of the mainframe FRANTIC II1
version. It evaluates the time-dependent anu .verage unavailability for any general system. Nonrepairable,
monitored, and periodically tested components can be treated in the model calculations. A unique feature of
FRANTIC is thie very detailed time-dependent modeling or periodic and aperiodic testing. This includes the effects
of test downtimes, test overrides, detection inefficiencies, test-caused failures, and component wearout. FRANTIC
also includes an exteasive sensitivity analysis capability for addressing the effects of testing and maintenance
procedures. The program provides full-screen editing of all input data and displays the results as tables =nd graphs.
Data may be entered manually or loaded from previously saved PC files. The cut sets can L im Hirectly
from an [RRAS file or from the MAR-D database. A complete user's manual is available, Lut docamentation is
also available directly from on-line help screens.
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Introduction

In eereral, each relation contains name, description, identification number, and textual
inforinat” n fields, and then any fields specific to that relation. To store the relation data, four files may
exist:

* schema DFL,
* relationName DAT,
¢ relationName IDX, and

¢ relationName BLK.
These files are created automat ~ally both in the data loading process and during program execution. The
svhema DFL file contains the information necessary to allow the software to read the data files. It is a
"road map" of the data and should always accompany the data when transferred. The * DAT file must
exist; it contains the actual data and information about the key of the relation. The * [DX file contains
indices to the data of keyed fields. Finally, the * BLK file contains variable length data (such as cut sets,
logic, and graphics) referenced by pointers in the * DAT file.

Data across families are independent (i.e., class avributes, failure modes, component typts,
system types ‘re re-identified for each family rather than using a single list by which all families must
abide). Access to any portion of the database is obtained by selecting the appropriate family (Section
32).

1.1.2 Datz Files

Files containing information to be loaded into the database must be standad ASCII files with

formats and extensions as specified in Appendix A. The files are first copied (Section 3.4) into a family

and the family is selected (Cection 3.2). Files can then be loaded and the data manipulated using the
options described in Section 4.

1.2 Capabhilities
The MAR-D has been structured so that each operation is contained in an individual program
module. Each module is activated by selecting an option on the main menu (Figure 2). The main
modules are:
SELZCT Family (Section 3)-copy files and isolate a family for further operations;
LOAD Data Files (Section 4)--store files in the database,

EXTRACT Data Files (Section 5)--extract data from the database and convert to the
Jdesired format;

MODIFY Databa + (Section 6)--create families and make changes to loaded information:
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REPORTS (Section 7)--report on the contents of the current family, and

UTILITY (Sectior 8)--change system constants and reformat (rebuild) relaticns

LOAL Cate
EXTRACT Date
MO0 L FY Uatabase

Firawre 2. MAR-D main menu
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2. GETTING STARTED
2.1 Installation

The MAR-D software will run on an IBM-PC, -XT, -AT, or PS-2 compatible porsonal computer
with Disk v < ting System (DOS) Version 3.3 or later. The computer must have at least 640K of
memory, anG a large capacity disk drive. The software tiast be placed on a large capacity disk drive o
have room for the data files, although only one family may be used at a time. A color monitor greatly
aids in the presentation of the menus; thus, an EGA or VGA is needed.  Finally, there must be a
CONFIG.SYS file in the rot directory that contains the following:

FILES =30
BUFFERS = 1§
DEVICE=ANSI SYS

The device driver ANSL.SYS must also be copied from the DOS directory to the root directory if it is
not already there.

The MAR-D software requires the following files, which are included on the distribution disks:

ADDFILE BAT - Concatenates broken up distribution files;
INSTALL.BAT - Installs MAR-D program from floppy,
INSTALLM EXE - Creates directory for MAR-D program,
MAR-D.001 - Archived MAR-D program,

The batch file INSTALL BAT is used to load MAR-D software and aata from the distribution
floppy disk onto your hard drive. The loading process creates titen new directories, if they do not
already exist.  These directories are \PRADATA B1, \PRATOOLS B!, and \HALOSX  The
PRATOOLS B1 directory contains the program, the PRADATA BI'\DEMO directory contains sample
data, and the HALOSS directory contains the graphics package.

Insert the MAR-D distribution disk into the floppy disk drive. At the prompt, type the underlined
information:

¢ >mINSTALL d: <Enter >

where m: is a floppy disk drive containing the first MAR-D distribution disk and d: is a fixed disk drive
where the software is to be installed. Insert any subsequent floppy disks as directed.

To start MAR-D, simply change directories to PRADATA Bl (CD\PRADATA B1), type MARD,
and press <Enter>>. Read the disclaimer (Figure 3) and modify the constants screens (Figure 4-
Figure 6) as required (see Section 8.2 for information on the constants screens). The main menu
(Figure 2) should appear. Then, you must add a family using the MODIFY Database Family Add option
(Section 6.2.2). Whea complete, exit back to the main menu. Next. copy the files to be loaded into the
database (into that family) using the Copy option (Section 3.4), and SELECT the family just added using
the Select option (Section 3.2). Selecting a family automatically returns you to the main menu. Load
the copied files into the database using the LOAD Data option (Section 4)

April 1992 NUREG/CR-5301
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MAR-D 4.0
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Figure 4. Set constants--screen
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Getting Started

The copied files now reside in the database  The data can be modified, deleted output in another
file farmat, or output in report or summary form,

2.2 Menu Operation

Figure 7 shows the Key Functions help screen, accessed by pressing < AlUH > This screen
identifies the functions of some special keys used in MAR-D.

Key Furktion Melp
restore field- -Cti/k
clear form-- - “Ctl/Home
cloar field---~Ctl/End
copy screen----Ltl/K

autohelp---- BV / color---<CtisB
ins mode- - - delete: -« v el

Figure 7. Key functions help screen.

The carriage reture <CR> or < Enter > key sends a completed screen to the program for
execution. The arrow keys and < Tab> key move the cursor around the fields ou a screen. The
< Home > key moves the cursor to the home field on the screen. The <Ins > key inserts charasters in
the text in & field. The <F10> key terminates a help screen. < Ctrl > R restores a field to its original
seiting. <Cirl> <Home> clears all entries in all fields on the screen. < Cuwl> <End > clears the
selected fiel*. < Ctrl> B switches the display between blach and white and color < Cirl > K copies
the screen into a file on the disk named SCREEN.CPY. Multiple uses of < Ctrl > K wili append each
screen to the bottom of the SCREEN CPY file.

On menus with vertical lists of options, .se the up and down arrow keys to position the
highlighted area, or type the green letter(s), and press < Enter>. On menus with horizontal lists of
options, type the green letier of the option in the option field, fill in the remainder of the screen, and
press < Euier > . On screens where fields (other than the option box) are display-only (i.e., you cannot

change the information), the rigit arrow will work as an < Enter > and the left arrow will work as an
<Es¢>.

2.3 Invoking MAR-D
To begin using the MAR-D type

¢:\PRADATA BI > mard < Enter >
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A copyright form will appear (Figure 8) and pause for a couple of seconds.  If the MAR-D is being run
for the first time, a series of three forms (Figures 4-¢

select colors, identify your hardware, el
Utility Constants option (Section 8.2)

15 displayed allowing you o set various constants

I'hese constants can be changed whenever desired using the

MAR-D 4.0

Mode ' s and Re

ftates e {

"y i se lor v EGAQ

thetr empl« makes any mxrranty, express
egel Liab ¥ r responsit ty ¢ the

ass

accurs mnp ! etenes
metfulness of any informetion, spperstus ! L

represents a & use wou ot !

Figure 8. MAR-D copyright form

After the \A‘i“\f 441
(Figure 9) appears. The name of the last selected family will tt famil

box at the top left corner

screen and/or consiants screens are displayed, the MAR-D Mai
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Figure 9. MAR-D main menu
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3. SELECT FAMILY

This option allows you to select the family data set you wish to work with and provides the
capability of copying raw (MAR-D) data files or database files into a specific family. A family s a group
of models, such as those for a sing'e piant, unit, or facility. When the family s successfully selected,
the name is shown in the upper left corner of the screen

The current directory is the current family unless you select another fanuly. MAR-D retains the
last family you selected when you exited the program so when you enter MAR-D again the last family
seiected is the current family. The Select Family screen (Figure 10) lists all families in MAR-D. The
select family function provides four options: Exit, Select, Family Copy, and Copy. In addition, three
function keys are available.

< Es¢c> Exits the Select Family module and returns yvou to the MAR-D main
meny

<Fl> Displays on-line help messages

<F5> Allows you to locate a specified family. When you press <F5> a

blank line will appear on the screen. Enter all or part of the family
name you wish 1o jocate and press < Enter> This feature will place
the highlight on the located name. If the requested name is not found
then the next name in alphabetical order will be highlighted. This
feature 15 especially useful when there are several screens of families to
display

Option 'S 1t / Select / Family Copy /

e Family Name s Dirgctory - we Description
PRADATA PRADATA
SURRY SURRY SURRY UNIT 1

Figure 10. Select family menu.
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Select Family

3.1 Exit

Typing <E> in the aption fleld and pressing < Enter >, or pressing < Es¢ > will return you
‘0 the MAR-D main menu

3.2 Select

This option is used to select the family data files that will be accessed during subsequent MAR D
functions. To invoke the option, type < 8> in the option field, highlight a family, and press < Enter »
If & family is not highlighted, the message Position the cursor over ihe family to select will be
displayed. When a family is highlizshted and selected, you will be returned to the MAR-D main menu
where the selected family name will appear at the wp of the menu.  For later functions, the selected
family name will appear in the box in the upper left corner of the screen. If for any reason the family
cannot be selected, the message Unable to select desired famity appears, the previously selected family
will be retained, and you will be given another chance to se sct a family  If the highlighted family's data
version does not match the current software version, the version update screen appears (Figure 11), and
you will he asked if you want to rebuild the data. To select the family, the data must be rebuilt, so enter
a <Y > to rebuild, and then select the desired family. If you type < N> that family's data will not
be rebuilt, that family will not be selected, the former selected family wi’ be retained, and the message
Unable to select desired “amily appears.

Versioen Confilicect

WARNKNING
Some of the dota base flles were crested with » different version of the
software. ALl gonflicting files will be rebul @ and reorganized to
metch the current version, Data for JNis family cannot b sccesset of
modified until the {1 es are rebw iy,

Do you wish to vooe? (N (LN

Figure 11. Version conflict warning messs ge

3.3 Family Copy

This opt. . provides the means of copying database files between families If a family contains
data - the user needs, this option allows them to copy all the data into a new family. Then the user
can modify any of the data in the new family while keeping the original family data preserved. The
family you are copying & should be empty. This option will overwrite all existing files. To invoke this
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Select Family

option, type < F > in the optiou field, highlight a family, and press < Enter > . If no family has been
highlighted, the message Position the cursor over the family to copy from appears at the bottom of the
screen.  If this message appears, highlight a family and press < Enter > . The message Position the
cursor over the family to copy to will then appear.  Again, highlight a family and press < Enter »
All family database files will be copied from the first family highlighted 1o the second family highlighted
When the files are copied, the message Family successfully copied appears

3.4 Copy

This option provides the means of copying any file (raw data and/or a MAR-D file) into any
family. 1f the user has a need for data that was generated using another application, this option provides
the mechanism to copy such data into a family. To invoke this option, type < C > in the option field,
highlight the family to copy 10, and press < Enter > . If no family is highlighted, the message Position
the cursor over the family to copy to is displayed at the bottom of the screen I this message appears,
highlight a family and press < Enter > A new screen, File Copy (shown in Figure 12), requesting the
path and file name of the source data being copied into the selected family 1s displayed. Specify the
entire path of the data to be copied ana press < Enter » (e.g.. A\*.* or D'\RAWDATA\DEMO\* . *)
A confirmation message File(s) successfully copied is displayed when the files have been copied.

Entering an invalid path, a nonexistent file name, or pressing < Enter > without specifying a path
results in the data not being located, and displays an error message Unable to locate requested file(s).
To return to the Select Family screen without copying a file, press < Fsc > . The message Copy attempt
terminated at users’s request appears and the Select Family screen is redisplayed.

If you want to copy to a family that does not yet exist, you must first add the family. To add

a family, see the Modify Database option. After you have added the family, you may return 1o the Select
Family option and copy your database into the new family.
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4. LOAD DATA

Before loading any data, a family must be created through the MODIFY Database Family option
(Section 6.2.2), Copy (Section 3.4) the files vou wish to loa! into that family  Select (Section 3 2) that
family and verify that the family name displayed in the top left corner of each menu is where the data
should be loadea . If it is not correct, use the SELECT Family aption again 1o choose the desired family

Upon entering the LOAD module, Figure 13 will be displayed  As you cursor down through the
data tools, autohelp menus will appear to the right listing the types of data that can be loaded (Figure 14)
The right arrow or < Enter > will take vou 1o this second menu (Figure 15). Again, as you cursor down
through the data types, menus will appear listing the specifics of what can be loaded (Figure 16) After
choosing the data to load (Figure 17), the form in Figure |8 will appear listing the files that contain that
data and have the proper extension

Select DATA SOURCE

FIOUVO 13. LOAD data tools
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Foamily
Attrintes
Banic Ever
STitem
fvent Tree
ERdstate
Segenc s
Gate

4 P,.nv( Sets

o

Figure 14. LOAD data tools and a data types help screen

Figure 15, LOAD data types
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Gate Source

Select MAR-D Dats

Ex't

Family

Attribmites
Basic Cvent
SYatem
fvent Tree
ENdsate
Sequerc e
Gate
Change Sety

Option Y

Figure 16. LOAD data types and a specific data help form

Data Source

MAR-D DAT" TYPE

Select System Date

Exit

MAR D
| RRAS
SARA
RETS

(u*(

Family
Attributes
Basic Event
SYstem
Event Tree
ENdstate
Seguence
Gats
Change Sets

Figure 17. LOAD data type data
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MAE-D to Date Bane
fault Tree Graphics

Option || Exit / Load Yile(s)

“Eviy ACL ACCA ACLS ACCS
Afw-2 AFW-3 Afyl APWi3 AfWILA
AFWI4 AfWihA AFWiLE AfWS AVWisa
AfWiGa AFW17 AFWITA AEWITH AfWIB
AP AfwY AFWIA AFwee ATWEA
AFwS Afwe ( P cre?

8 Y CPCA CPCh cPee cs

(41 ¥4 v 01 B2 D3

7] E1a (31 ] el
B4V IV E4BON F4BDYY Ext
EJ2 ESTRM ESTRYY "

Figure 18. List of files to be loaded

Each of the subsections below contains additional information on loading various types of data
In general, new data loaded into the database overwrites old data of the same name. After loading d#ta,
generate either a Summary Report or a Detailed Data Report to verify the data

4.1 Load Verification

Consistency checking for names contained in multiple files can be done by setting “Verify when
loading MAR-D data?" to "Y" using the Utility Constants option (Section 8.2) Data files that have no
prerequisite loaded files (* CTD, * FTD, * BED, etc.) are assumed to be correct and are loaded directly
into the database without any field checking taking place. Data files having prerequisite loaded files
contain dependent fields referenced in those data files (¢.g., the * BEI file contains event names also
contained in the * BED file). See Table | for a listing of files and their prerequisite files and depende.
fields

If a dependent field does not exist§n the database at load time, that field will be displayed in a
confirmation/add menu. Thus, if an event _ime contained in a * BEI file does not match any event name
previously loaded by the * BED file, the 1w name will be displayed with the option to add the event
name or simply abort the load process (Figi:e 19). Note that the dependent field name cannot be edited
at this point. If the nan:2 is not correct the' exit, fix the mistake, and reload.
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Load Data

However, if you suspect your data files have multiple cross-reference errors, load the files and
allow the load procedure to find the errors for vou.  As an error is displayed 1o the screen, write down
the line number and file name and continue with the load. When the load is finished, make the necessary
sesrections 1o the data files, delete the database files for that family (1.e , the * DAT, *IDX, and * BLK
files), and restart the load procedure

‘Tw:"“l Ly —1

Option 'A Exit / A

Event Attributes
Comp 19 Sys Irawn Type F/Mode Locetion Init?

<p» N

ch>

<>

Class Attributes

10 11 12 1% 14 1% 18

8 10
N N N N K N & &
Description

pro—— Uncertainty Date Fallure Date
DIstritution Type e Caleulation Type »

(press «<F1> for list of fypes) (press <F1» for List of types)
Value R ] Probabt L1ty 5 ¥
Correlation CLOSE e L ambxin . [
» f
§

Process Flag Tau
Fing . MIgs 100 TIime v

Figure 19. Editing screen for adding a basic event
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Table 1. File extensions and their prerequisite files and dependent fields

Group file Prereq. filen Dependent fielos
UESESEREBDENTEER &» £ v srnswe
Family: IAD
AT
1Y .
NOTE: consistency checking for family names u sctive for
all files,
L ek PR R R
Attritates: .CAD
L1
A0 e
-lT‘D A
Basickvents:  BED
BED B0 Frent Name
JBEA JBED Event Wame
CAD Ciame Attr
S Comp Type
N Fail Mode
ACh Location
570 lvnn 1m
Cystems: 1D
.N. Haey ‘e
L JBED Event Name
AT Gate Nome
e 1D System Name
JBED Event Name
A 1D Syutem Name
SN JF1D fystem Nume

NOTE: .DLS and .FTL files are put inte graphic retation
instead of tem relation, No cross relational cross
checking sva &lo Ow graphics n-u

EventTrees: .ETD ’
ETA ETD lwm Tree Nam
JBE) Init Event
K6 ETD Event Tree Name
Bl Intt Event: unless Top
10 System Name for TOPS
Y JET Event Tree Name

NOTE: .E7G ls currently (osded av text, ETL should look
exsctiy Like (€76 ﬂlo.

e )

EncStates: L ESD
JE81 "nn 77??
JE8T ESD Erxl State Name
Sequences: . 5Q0 ETD fvent Tree Name
500 1D Event Tree Neme
. SQ0 Sequence Namw
LBED Lvent Name
LSQA JETD fvent Troe Name
L5800 Segquence Kame
50 Erel State Nume
Ser ET0 Event Tree Nome
. Se0 Sequence Name
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Load Data

Table 1. (cominued)

Grouwp File Prereg, files Dependent flelds
SEERAINEAESS
Getes ! T
GTA (A1) Gete Name
Change Sets: (S0
L8l .C80 Change Set Name
JRED Event Name

Each data type is discussed in the following paragraphs.

4.1.1 Family
Family descriptions, avributes, and text can be loaded into the database. This information is

currently stored in only the MAR-D format (see Appendix A)  Note that each file contains data for only
one family, and that a change in the data file family name will not change the database family name.

4.1.2 Attributes

Basic event attributes descriptions (locations, fallure modes, class attributes, system types and
component types) can be loade” using the MAR-D attributes option.  The file format is described in

Appendix A.
4.1.3 Basic Event

Event descriptions, failure rates, and attributes can b icaded into the database. The alternate
name of the event defaults to the value of the primary name if an alternate name is not specified. The
file formats are described in Appendix A

For SETS failure rate data, the probability value is stored and the calculation type is set to 1.

4.1.4 SYstem

System descriptions, graphics, logic, cut sets, attributes, text and piping and instrumentation
diagrams (P&IDs) can be loaded into the database. System cut sets and attributes data can be loaded into
either the base case (permanent) or alternate (temporary) field areas. MAR-D applications wil! normally
use the base case load option because only permanent data should be loaded into the database.  Analysis
software such as IRRAS or SARA will use alternate fields for comparisons of changed value results. The
file formats are described in Appendix A.

Any basic event found within the system logic or cut sets will be added to the Event relation.
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4.1.5 EVent Tree

Event tree descriptions, graphics, logic. attributes, rules, and text can be loaded into the database
The file format is described in Appendix A

4.1.6 ENdstate

End state names, descriptions, and text can be loaded into the database  Formats for end state
information have not yet been determined.

4.1.7 Sequence

Saquence cut sets for MAR-D (IRRAS, SARA), and SETS file formats can be loaded. In the
MAR-D format, sequence descriptions, cut sets, attributes, text. and logic can be loaded as well. With
cut sets and antributes, data can be loaded into either the base case or alternate field areas (Figure 22).
The file formats are described in Appendix A,

Before loading a SETS-format sequence, a menu for selecting and adding event trees 14 displayed
(Figures 20 and 21), as an event tree must exist before a seque=~e an be loaded. This is not necessary
for MAR-D format sequences since the event t.ee names are contahed within the format.

The event tree initigting event must have been entered into the database prior to loading sequence

cut sets and, therefore, does not need to be included; any found will be removed from the cut set data
The event tree initiating event will be included in each cut set term for SETS * DNF format output.
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pae Eyont Tree Descript i
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80 Seqguences

Figure 20. Listung of event trees for loading sequences

LELS

-

Description
Inttiating event nw

Figure 21. Add an event tree for loading sequences
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poann -« Fmily e
SURRY MARD to Lata Base

Sequence Cut Sets

[ Exit / Bone (ase / Alternate

ATwSe
1158

Figure 22. Event tree sequences to be loaded

4.1.8 Gate

Gate names, descriptions, and types can be loaded into the database for use in graphics
conversion. The file format is described in Appendix A

4.1.9 Change Sets

All change set information used in the GENERATE change sel option in IRRAS 4.0 can be
loaded via this file. The file format is described in Appendix A

NUREG/CR-5301 410 April 1992



5. EXTRACT DATA

Data can be output in MAR-D (IRRAS, SARA), SETS, or FRANTIC format using the
EATRACT Data option. The extracted file is created in the current family subdirectory. The default
output file name for description, information, and attribute data consists of the first eight characters of
the family name plus the appropriate extension. For MAR-D cut set, logic, graphic, and textual
information, If all files are selected for extraction, the file name will be the family name with the
extension, Otherwise, the file name will be the first six characters of the name plus a 2-character 1D

number
NOTE: If & file with this name already exists it will be overwritten,

The EXTRACT menus are almost identical to the LOAD menus with the exception of the first
menu (Figure 23). A data tool type is selected, then a data «ype (Figure 24), and finally the specific data
to be output (Figure 25)  In outputting some data, a fourth menu appears (Figutes 26 or 27). Read the
note at the bottom of the screen as well as the appropriate section on extracting that data wpe

DATA to EXTRALY

Exit

MAR-D
TRRAS
SARA

SETS

FRANTIC

Figure 23. Extract data tool selection
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Date 10 Extract » Select MARD Data

Fxit

Family
Attributes
Basic Evemt
SYstem
Event Tree
ENdstate
Seauenc e
Gate
Change Sets

Opst 1 o {3

Figure 24. Data iypes that can be extracted

Data te Extract MAR-D DATA TYpE

Exit Exit

Family
Attributes
Basic Event
SYstem
Event lree
ENdstate
Sequence
Late
Change Sets

Figure 26. Selection of the data file type to extract

NUREG/CR-5201 5.2 April 1992






Extract Data

5.1 Family
Family Jescriptions, attributes, and text can be cutput from the database.  Note that each file will
contain information for the selected family.

6.2 Attributes

Event attributes (locations, failure modes, class attributes, system types, and component types)
can be ontput from the database. Event attributes will be output for the entire family.

5.3 Basic Event

Event descriptions, failure rates, and attributes can be output for all the events in a family. If
alternate basic event names are used, the constant is set 10 "Y", and the alternate name will be used
instead of the primary name for descriptions and failure rates. Primary names will be output

5.4 SYstem
Descriptions and attributes can be output for all the systems in a family. System logic, graphics,
and cut sets are selected from an output menu. If all logic or graphics are selected, a single file will be
created for each of the names; for all cut sets and text, the family name will be used, with systems
separated by “EOS (see Appendix A).
5.5 EVent Tree
Descriptions and attributes can be output for all the event trees in a family. Event tree Jogic

graphics, attributes, rules, and text are selected from an output menu

5.6 ENdstate

End state descriptions can be output for the whole family. Text is selected from an output menu

5.7 Sequence

Sequence descriptions and attributes can be output for an entire family. Sequence cut sets, logic,
and text must first have an event tree selected (Figure 28), then that event troe's sequences are displayed
(Figure 29) and can be output. If all event trees are selected, the sequences for each event t,  will be
output to 4 file with that event tree's name. If a single event tree is selected, the output seque, ¢ menu
containing all of the sequences associated with that event tree will be displayed (Figure 29). If all of the
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sequences are selecled, those sequences will be output to a single file with the event tree's name. If a
single sequence 1s selected, it is output to a file with that sequence's name

—] i Date Bose to MAR-|

Sequerce Cutsets

Hase Coane Alternate

Descriptioe

Lo of offsite power svent tree

Figure 28. Extracted sequence cut sels

5.8 Gate

Gate names, descriptions, and types be output for an entire family

5.9 Change Sets

All change set informution used in the GENERATE option in IRPAS 4 0 can be output for an
entire family
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L&" n»’_] Data Base to MAR |
e ——————

Seguerce (utaetls

pues. vt Tree

g 14 .-‘
s OGRS wee Dats
LOSP-ECS- UL
2-LOSP-ECS-CCS
3-L08P-BCS-CCS

AR ——
Loss ¢f Offs’te wer  success of It
te Vowe

Q8P , Yeiled ECS & C

"o 1 € e ge
1athé

L\ Ok ot viAL R

ncess, CCS ore
re danmsge b contalrmont fa

Figure 29. OUTPUT ch:wnw\ of an Event
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6. MODIFY DATABASE

Mnis option allows you to modify the base or original family data files Jor & family, event trees |
sysiong, end states, basic evesis, attributes, gates, graphics, and histograms  To invoke this option, tvpe |
<M> in the opticn field or highlight Modify Database and press < Enter » Figure 30 will he |
Gispiayed

Family
Fvert Trees
§Ystems

ENd States
Basic Events
hteributes
Gales
oraphics
hnd—.gtm\

"‘ " ion I3

Figure 30. Modify aata hase main menu

In general, each of tne options shown in Figure 30 use the same maodification functions: Exn
Add, Modify, Delete, ard 1 ocate, Some of the options have additional functions such as. Text andd
Seqguences

The following function kevs are available throughout the Modify Database option

< Es¢c > Exits the current option and returns you to the Modify Database screen
<Fl> Displays associated help messages
<Fl> Mark/Clear tags items for use in the selected option

<Fi>» Clear All Marked events removes the marks (*) from the listed items
If no items are marked, this option will mark all of the items

<F4> Mark/Clear range of items quickly tags large numbers of items for
processing
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<F§> Locate an item. This option will display a blaak field in the cester of
the screen, and a message Please enter name 1o Jocate will appear The
user should enter the ..ame 10 be located and then press < Enter > This
featvre will place the highlight on the located name. If the required
uame 15 not found, then the next name in alphabetical order will be

highlighted
6.1 Exit

This option returns you to the MAR-D main menu. To invoke this option, type < E> in the
opron field sod press < Enter > | or press the < Esc > key

6.2 Family

This option allows you to add, modify, and desete a family or modify the associated text. To
invoke this option, type <F > in the option field or highlight Family and press < Eater > Figure 31
will be displayed.

Edit '-n“y]

Option (E| Exit 7/ Add / Modify / Delete / Text

pe Family Name wee Directory Descript ion
BROWN BROWN 1

DEMO DEMO Pemonstration sample fami.y
LEARN LEARN Sample family of dota for 93 SARA 4.0 Tutorial
LEARN LEARNY Sample family of dets for the SARA .0 Tutorisl
“RADATA. B PRADATA B

SURRY SURR ¢ SURRY UNIT 1 RELEASE DATE 0&-17-9Y

<IS»
Locate

Figure 31. Family editing menu

6.2.1 Exit

This option returns you to the Modify Database screen. To invoke this option, type <E> in
the option field and press < Enter >, or press the < Esc > key
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Modify Database

6.2.2 Add

This option allows you to add a family to the database. To invoke this option type < A > in the
option field and press < Enter >. The Add Family screen (shown in Figure 32) will be displayed. The
only required information to be entered on this screen is the family name. The options at this point are
Exit, Add, and Passwords

Option A Exit / Aot / Passwords

Location Compary Type Design vendor

Description free Type

Operastions! dete Quelification date Mission time
* fo=f S0 ALY & +off

Figure 32. Editing screen for adding s family

6.2.2.1 Exit. This option returns you to ihe Edit Family screer  To invoke this option, type
< E> in the option field and press < Enter >, or press the < Esc > Jov

6.2.2.2 Add. This option performs the actual aadition of the family to the database. To invoke
this option, type < A > in the option field, enter a family name and any of the other information you
wixi, and press < Enter > . At completion of the Add you are returned to the Edit Family screen, where
thi: addition of the new family will be reflected

6.2.2.3 Passwords. This option not yet available

6.2.3 Modify

This option aliowa you to modify the family data record. To invoke this option tyne <M > in
the option field, highlight the family you wish to edit, and press < Entet > . The Modify Family screen
18 shown ir Figure 23. Tae options at this point are Exit, Modify. and Passwords

6.2.3.1 Exit. This option returns you to ¢ Edit Family screen. To invoke this option, type
<E> in the option field and p.ess < Enter >, or press the < Esc > key
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Option |M Exit / Bodify / Passwords

N ame Losation Company  Type Design vendor
WILLIAMSBURG YA VEPLD PR 3 LOow )

SURRY

Description 1ree Type

SURRY UN1T 1 RELEAGE DATE O&-11-91

Operational date Qualification date Mission time
1212/ Ak Ak it 2 .4D0E +001

Data Veralon Date Deta Update Date
v a Jusfss Y 4 /

Figure 33. Editing screen for modifying a family

6.2.3.2 Modify. This option applies the actual modification of the family data to the database
To invoke this option, type <M > in the option field, modify any of the data fields on the screen and
press < Enter > . On completion of the Modify you are returned to the Edit Family screen

€.2.3.3 Passwords, This option not yet available

6.2.4 Delete

NOTE: A family that contains sub-families cannot be deleted. The deletion process
must proceed up from the lowest to the highest sub-family.

This option allows you to delete family data records from the database To invoke this option,
type <D > in the option field and press <Enter>. The Delete Family screen is shown in Figure 34
The options at this point are Exit and Delete

6.2.4.1 Exit, This option returns you to the Edit Family screen. To invoke this option, type
<E> in the option field and press < Enter >, or press the < Esc > key

6.2.4.2 Delete. This option verifies the delete family request. To invoke this option, type
<D> in the option field and press <Enter>». A warning screen is superimposed over the Delete
Family screen allowing you to cancel the deletion process (Figure 35). Enter a <Y > to delete the
family or an <N> to terminate the deletion process. If you respond with @ <Y >, the message
Deletion completed will be displayed at the bottom of the screen
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& ame
LEARN

Descriptior

Sample family of dete Tor the SARA &

Operational dete Qualificatior

/

Figure 34. Editing screen for deleting a family

ptior

¥ARKX

This family directory and al
files will be deleted!)

Do you wish to proceed? N

Figure 386, Warning screen for a family delete
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Modify Database

6.2.5 Text

This option allows you to view and edit any descriptive text associated with a specific family
To invoke this option, type < T > in the option field, highlight a family, and press < Enter >

The initial display for this option displays the first 13 lines of the text block. The following keys
allow you to display additional lines of text:

PgDn - Presents the next 13 lines of text

PgUp . Presents the previous 13 lines of text.

Ctri-PgDn . Presents the last 13 lines of text

Curl-PgUp . Presents the first 13 lines of 1ext.

The editing keys are

Curl-Z . Exits the text editing feature and saves the text information as it currently
exists,

ESC . Fxits without saving changes.

Al-A . Adds & line after the line at the curremt cursor position

Al-B - Adds a line before the line at the current cursor position.

Alt-H . Displays editing keys help screen.

Alt-D - Deletes a line at the current cursor position.

Alt-R . Restores the previous deleted text.

Del . Deletes a character at current cursor position.

Ins . Inserts a character at current cursor position.

Ctrl-End . Deletes all characters from the currert cursor position o the end of the
cursor line.

The arrow keys & e used 1o move the cursor within the block of text

The editor does "ot line wrap, therefore, you must use < Alt-A > to establish each new line of
text. If you wish to save your text changes, press < Ctrl-Z> . After you have pressed < Ciel-Z > you
are returned to the Edit Family screen with the message Text record modified displayed at the bottom
of the screen. If you pressed < Esc>, you will be returned to the family selection screen witl. the
message Text record not modified displayed at the bottom of the screen.

6.3 EVent Trees

This option allows you to modify event tree data records. To invoke this option, type <V > in
the option field or highlight EVent Trees and press < Enter > . The Edit Event Trees scroen listing all
of the event trees belonging to the current family will be displayed (Figure 36). The modification options
are: Exit, Add, Modify, Delete, Text, Sequences, Base Case Update, and Clear Alternate Case.
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Edit Event Treen

Option [E| exit / Add / Modity / Delete / Text / Ssquences
Base (oo Update / Clear Alternsts Case

Pescripttitaon
BRIDGE TREE, LARGE LOCA

BRIDGE TREE, MEDIUM | DCA

BRIDGE TREE, SMALL LGCA

BRIDGE TREE, VERY SMALL (DUA

BRIDGE TREE, STATION RLACKOUT AT UNIT 1
BRIDGE TREE, STATION BLACKEQUT AY BOTH UNITS
SRIDGE TREE, LOSS OF MAIN FEEDWATER

BRIDGE TREE, STEAM GERERATOR TUBE RUPTURE
LARGE LOCA FVENT TREL

PED UM LOCA EVERY TREE

¥ )s (lsr “fiun
Mark/Clonr Mark/Clear Mark/Clear
1tem AL Eange

Figure 36. Selection screer for event tree editing

6.5.1 Exit

This option returns you 10 the Modify Database main menu. To invoke this option, type <E >
in the option field and press < Enter >, or press the < Esc > key

632 Add

This option allows you to add an event tree to the database  In IRRAS 4.0, when the user creates
event trees using the graphical event tree editor or loads a graphical event tree from another database,
an event tree record is automatically added to the database. The user need only use this option if the
graphical event tree format is not used. To invoke this uption, type < A > in the option field and pross
< Enter >. The Add Event Tree screen will be displayed (Figure 37). The options at this point are Exit
and Add

$.3.2.1 Exit. This option returns you to the Edit Event Trees screen. To invoke this option,
type <E > in the option field and press < Enter >, or press the < Esc > key

6.3.2.2 Add. This option performs the actual add of a new event tree record. To invoke this
option, type < A > in the option field, fill in the requested data fields, and press < Enter > . The required
inforination for an event tree add is the name and initiating evant

When you position the cursor in the Initiating Event Name field, a window will appear listing all
initiating events for the current family. Press <F| > 10 position the cursor in the window. Use the
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Namw
Description
Initiating Event Name

Figure 37. [diting screen for adding an event tiee

arrow, tab, or space bar keys to scroll through the list of events. When the desired event is highlighted
press < Enter > . The selected event will be piaced in the corresponding field. Upon pressing < Ertar
the message Record added will be displayed at the bottom of the screen

6.3.3 Modify
Thiz option allows you to modify an event tree record. To invoke this option, type <M > in

the option field, highlight an event tree name, and press < Enter >, The Modify Event Tree screen is
shown in Figure 38 The options at this point are Exit and Modify

Name ATwS!
Description CORE DAMAGE TREE, ANTICIPATED TRANSIENT wWiTHOUT SCKRAM
Initiating Event Name 'E !

L : i

Figure 38. Lditing screen for madifying an ¢ ont tree

6.2.3.1 Exit. This optian returns you to the Edit Event Trees screea. To invoke this option
type <E> in the option field and press < Enter > | or press the < Esc> key

6.3.3.2 Modify. This option performs the actual modification of the event tree record  To
invoke this option, type <M > in the option field, modify any of the data fields on the Modify Event
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Trees screen, and press < Enter »

To modify the initiating event field, position the cursor in the Initiating Event Name field t»
display a window listing a!l initiating events for the current family. Press < F1 > to position the cursos
in the window. 'Jse the arrow, tab, or space bar keys to scroll through the list of events.  When the
desired event is higalighted, press < Enter > The selected event will be placed in the corresponuing
field. Upon pressing < Enter >, the message Record modified will be displayed at the bottom of the
screen

6.3.4 Delete

This option allows you to aelete an event tree record and associated sequence records from the
database. To invoke this option, type <D > in the option field, highlight an event tree, and press
< Enter > . The delete event tree record is shown in Figure 39 The options at this point are Exit and
Delete.

Delete Event Tree

Dption Exit 7 Deolete

N ane ATws?
Description CORE DAMAGE TREE, ANYICIPAYED TRANSIENT W]THOUY SCRAM

Figur. 39. Editing screen for deleting an event tree

6.3.4.1 Exit. This option returns you to th» Edit Event Trees screen. To invoke this option,
type < E> iii the option field and press < Enter > | or press the < Esc > key

6.3.4.2 Delete. This option performs the actual deletion of the event tree record. To invoke
this option, type < D> in the option field and press < Enter > . A warning screen will appear, allowing
you to cancel the deletion at this point (Figure 40). If vou respond Y (ves), all sequence records
associated with the event tree will be deleted from the database.  You will be returr.ad to the Edit Event
Trees screen with the message Record deleted displayed
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£ vent
1188

Tree _-‘

[

Exit
Base

Ackd
Case

Modity
Jpdiate Clear
Descr i
UNFAVORABLE MOUERATOR

ATWS

Delete

TEMPERA TURE

Text

Alternate Case

t

COEFFICTENT

o Fam Ly

SURRY

Name

uese ription
End State
Flag Set Name

Figure 42. Editing screen for adding a sequence

6.3.6.2.1 Exit—This option returns you to the Edit Sequences screen. To

invoke this

option, type < E> in the option field and press < Enter >, or press the < Esc > key

6.3.6.2.2

Add—This option performs the aciual add of a new sequence record

o

invoke this option, type < A > in the option field, fill in the requested data fields, and press < Enter

The only required information for a sequence add is the name
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oo EVENT TIroe v
Delete Sequence F1158

“ion | Exit / Delete

Name TK-R-2
Description ATWS - UNFAVORABLE MODERATOR TEMPERATURE COEFFICIENY

Figure 44 Editing screen for deleting a sequence

6.3.6.4.1 Exit—This option returns you to the Edit Sequences screen. To invoke this
option, type <E> in the option field and press < Enter >, or press the < Esc> key

6.3.6.4.2 Delete—This option performs the actual deletion of the sequence record, To
invoke this option, type < D> in the option field and press < Enter > . The message Record deleted.
will be displayed at the bottom of the screen

6.3.6.5 Text. This option allows you tc view and edit any descriptive text associated with a
specific sequence. This option operates the same as the Text option discussed in the Family section
Refer to Section 6.2.5.

6.3.6.6 Base Case Update. This option allows vou to overwrite all base case (original) data
with the current case Jata. The base case cut sets will be set to the alternate case cut sets; the base case
uncertainty data will be set to the current case uncertainty data; and the base case quantile values will be
set equal to the quantile values for the current case. The base case minimum cut set upper bound will be
initialized to the current case minimum cut set upper bound. WARNING: The original base case data
will be lost if this optivn is executed!

The base case update may be performed on a single sequence, a group of sequences, or on all
of the sequences in the current family. To activate this option for a single sequence, type a < B> (Base
Case Update) in the option field, highlight the desired sequence, and press < Enter > . To perform a base
case update on a group of sequences, mark the desired sequences using the F2, F3, or F4 keys, type a
<B> in the option field and press < Enter> . To perform this option on all sequences in the current
family, type a <B> in the option field and press < Enter>. A message Process all records? (Y/N)
will appear at the bottom of the screen. Type a <Y > to continue the base case update for all of the
sequences, or type an < N> to discontinue the update for all sequences

A warning screen (Figure 45) will then be displayed asking for a (Y/N) confirmation prior to
performing the update. To terminate the update, type an <N > 'n the option field or press the < Esc >
key. To initiate the base case update, type a <Y > in the option field. This will cause the current case
data to overwrite the base case data. Upon completion of this process, a message Base case update
complete will be displayed at the bottom of the screen
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Text

Exit / Add Modify /7 Delete
Base Case Upxiate Clear Alternate Cas

Base Case Update

the alternate or temporary velues
The old base case

WARNING: This option will transfer

gtored in the datea base to the base case

will be lout

Are you sure you want

Figure 45. Base case update for sequences

6.3.6.7 Clear Alternate Case. This option clears all alternate case inforr < fe. e specified
sequence(s). To invoke thic option, type a < C> in the option field, highlight the uesire.
press < Enter>. A warning will be displayed (see Figure 46). To continue enter a <Y > and press

< Enter > ; otherwise enter an <N > and press < Enter > to terminate the process

Juence and

'

tvent
[ #1158

Delete / Text
Rlternate Case

Option |C Exit / Add Modify
Base Case Update Clear

Ciear Alternate Case

the alternate OF temporary val

WARNING: This cption will clear
stored in the data base.

to go th

Are you sure you want

Figure 46. Clear alternate case for selected sequence(s)
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6.3.7 Base Case Update

This optinn operates the same as described in Section 6.3.6 6, except all sequuaces for the
specified event tree are updated
6.3.8 Clear Alternate Case

This option operates the same as described in Section 6.3.6.7, except the alternate case
information for all sequences for the specified event tree is cleared (see Figure 47).

Edizt Event Trees

Option |C Exit / Add / Modify / Delete Text / Sequences
Base Case Updete / Clear Alternate Lase

Clear Alterrate Case

WARNING: This option will clear the alternate or temporary values
stored In the data buse for all the sequences associated
with the highlighted/merked event tree

Are you sure you want to do this? (Y/N) N

Figure 47. Clear alternate case for event trees

6.4 SYstems

This option allows you to modify system data records. To invoke this option, type <Y > in the
option field or highlight SYstems and press < Enter >. The Edit Systems screen lists all of the systems
contained in the current family (Figure 48). The modification options are: Exit, Add, Modify, Delete,
Text, Base Case Update, and Clear Alternate Case

6.4.1 Exit

This option returns you to the Modify Database menu. To invoke this option, type < E> in the
option field and press < Enter >, or press the < Esc> key,
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Eait S»y~!¢mr‘J

Exit / A Modity / Delete Text
Base Case Upciate / Clear Alternate Case

D &8 ¢
CONTAINMENT SPRAY

CONTAINMENT SYSTEMS

CORE VULNERABLE TO CC

HIGH PRESSURE INJECTION AUTOMAT | {
HIGH PRESSURE INJECTION MANUR |
HIGH PRESSURE INJECTION RCP SEALS
HIGH PRESSURE INJCCTION - EMERGENCY BORATION
ACCUMULATORS

LOW PRESSURE INJECTION

INSIDE SPRAY RECIRCULATION

<F> » <Fi>
Mark/Clear rk/Cles Mark/Clear
Item Range

Figure 48. Selection screen for system editing

¢ 4.2 Add

Tais option allows you to add a system record to the current family. To invoke this option, type
< A > in the option field and prees - Enter >. The Add System screen is shown in Figure 49 The
options at this point are Ex” and Ada

Name
Description
System Code MinCut Upperbound

Figure 49. Editing screen for adding a system,
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6.4.2.1 Exit. This option returns you to the Edit Systems screen. To invoke this option, type
< E> in the option field and press < Enter > | or press the < Es¢> key

6.4.2.2 Add, This option performs the actual add of a new system record. To invoke this
option, type <A > in the option field, fill in the requested data fields, and press < Enter > The only

required information for a system add is the name. When complete, you will be returned to the Edit
Systems screen with the message Record Added displayed

6.4.3 Modify

This option allows you to medify a system record. To invoke this option, type <M > in the
option field, highlight a system name, and press < Enter > The Modify System screen is shown in
Figure S0. The options at this point are Exit and Modify

Option M Exit / Modify

Name Cv
Pescription CORE VULNERABLE TO CD
System Coge Sincut Upperbound 2.000€ -002

Figure 50. Editing screen for modifying a system

6.4.3.1 Exit. This option returns you to the Edit Systems screen. To invoke this option, type
< E> in the option field and press < Emter, > or press the < Esc> key

6.4.3.2 Modify. This option performs the actual modification of the system record. To invoke
this option, type <M > in the option field, modify any of the data fields on the Modify System screen,
and press < Enter > . When completed, you will be returned to the Edit Systems screen with the message
Record modified displayed

6.4.4 Delete

This option allows you to delete a system record from the database. To invoke this option, type
< D> in the option field, highlight a system and press < Enter > The Delete System screen is shown
in Figure 51. The options at this point are Exit and Delete

April 1992 6-17 NUREG/CR-5301



Modify Database

Pelete System

Option (E Exit / Delete

W v
Description CORE VULNERABLE 10 Cb

Figure 51. Editing screen for deleting a system
6.4.4.1 Exit. This option returns you to the Edit Systems screen. To invoke this option, type
<E> in the option field and press < Enter >, or press the < Esc> key
6.4.4.2 Delete. This option performs the actual deletion of the system record  To invoke this

option, type < D > in the option field and press < Enter >. When complete, you will be returned to the
Edit Systems screen with the message Record deleted displayed

6.4.5 Text

This option allows you to view and edit any descriptive text associated with a specific system
This option operates the same as the Text option discussed in the Family section. Refer to Section 6 2§

6.4.6 Base Case Update

This option operates the same as described for sequences in Section 6.3 6 6. Here, the update
is performed on an entire system(s)

6.4.7 Clear Alternate Case

This option operates the same as described for sequences in Section 6.3.6.7  Here, the clearing
is performed on an entire system(s)
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6.5 ENd States

This option allows you to modify the end state data records. To invoke this option, type <N >
in the option field or highlight ENd States and press <Enter > The Edit End State screen, which lists
all of the end states belonging to the cucrent family, is shown in Figure §2. The modification options
are: Exit, Add, Modify, Delete, Text, Base Case Update, and Clear Current Case

Edi

Exit / Add / Modify / Delete /7 Text
Bnse Case Update / Clear Cyurrent Case

Cescriptien
LARGE LOCA ~ LPR FAILURE, THR FAILS, RCP SEAL CLNG FAILS
LARGE (OCA - LP| FAILS, CHR FALLS, RCP SEAL CLNG FALLS
LARGE LOCA LPR FAILURE, RCP SEAL COOLING FAILS

LARGE LOCA - WP! FAILURE, CHR FAILS

LARGE LOCA + WPl FAILURE, CTHR "AILS

LARGE LOCA < HP! FAILURE

LARGE LOCA - ECCS FAILS, CHIt FAILS, RWST FAILS, RCP

LARGE LOCA ECCS FAILS, CFR FAILS, RWST FAILS

LARGE LOCA - ECC3 FAILS, THR FAILS, RCP SEAL COOLING FAILS
LARGE LOCA eCLS FAILURE, CHR FAILS, RCP SEAL CLNG FAILS

k2> «¥ 3 <Fé> <Fh»
Mark/Clear Mark/Clear Mark/Clear Locate
| tem ALt Range

Figure 52. Selection screen for end state editing

6.5.1 Exit

This option returns you to the Modify Database menu. To invoke this option, type < E > in the
option field and press < Enter > or press the < Esc > key

6.5.2 Add
This option allows you to add an end state record to the current family. To invoke this option,

type <A > in the option field and press <Enter >, The Add End State screen is shown in Figure 53
The options at this point are Exit and Add

6.5.2.1 Exit. This option returns ve: < the Edit End State screen. To invoke this option, type
< E> in the option field and press < Enter >, or press the < Esc > key
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A Exit Add

Nome
Description

Figure 3. Editing screen for adding an end state

6.5.2.2 Add. This option performs the actual add of a new end state record. To invoke this
option, type <A > in the option field, fill in the requested data fields, and press < Enter > . The only
required information for an end state add is the name. When complete, you will ve returned to the Edit
End State screen with the message Record added displayed

6.5.3 Modify

This option allows you to modify an end state record. To invoke this option, type <M > in the
option fie'1, highlight an end state name, and press < Enter>. The Modify End State screen is shown
in Figure 54, The options at this point ar> Exit and Modify

t / Modify

Name TLYYYYN
Description MEDIUM LOCA - KP| FAILURE RWST AND LP] SUCCESS

Figure 54. Editing screen for modifying an end state

§.5.3.1 Exit. This option returns you to the Edit End State screen. To invoke this option, type
< E> in the option field and press < Enter >, or press the < Esc> key

6.5.3.2 Modify. This option performs the actual modification of the end state record. To
invoke this option, type <M > in the option field, modify any of the data fields on the Modify End State
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screen, and press < Enter > . When complete, you will be returned to the Edit End State screen with the
message Record modified displayed at the bottom of the screen

6.5.4 Delete
This option allows you to delete an end state record from the database. To invoke this option,

type <D > in the option field, highlight an end state and press < Enter > . The Delete End State screen
is shown .2 Figure 55, The options at this point are Exit and Delete

Option (E| Exit / Delete

Name 11YYYYN
Description MEDIUM LOCA - (PR FAILURE - RCP SEAL COOLING FAILS

Figure 55. Eaiting screen for deleting an end state.

6.5.4.1 Exit. This option returns you to the Edit End State screen. To invoke this option, type
< E> in the option field and press < Enter >, or press the <Esc> key

6.5.4.2 Delete. This option performs the actual deletion of the end state record. To invoke this
option, type <D > in the option field and press < Enter > . When complete, you will be returned to the
Edit End State screen with the message Record deleted displayed at the bottom of the screen

6.5.5 Text

This option allows you to view and edit any descriptive text associated with a specific end state
This option operates the same as the Text option discussed in the Family section. Refer to Section 6.2.5

6.5.6 Base Case Update
This operates the same as described for sequences in Section 6.3.6 6
6.5.7 Clear Curreni Case

This option clears all current case information from the specified end state(s). This option works
similar to that described for sequences in Section 6.3.6.7

April 1992 621 NUREG/CR-5301



6.6 Basic Events

This option allsws you to modify the basic event data records. To invoke this option, type < B>
in the option field or highlight Basic Events and press < Enter > . The Edit Events screen, listing all of
the basic events belonging to the current family, is displayed (Figure 56). The modification options are
Exit, Add, Modify, Delete, and Remove Unused Events

Exit / Add 7 Modify / Delete / Remove Unused tvents

Description
ACC-CKV-FT-CVI07 CHECK VALVE CV1OT FALLS TO OPEN
ACC+CKV-FT-CVI09 CMECK VALVE CVID9 FAILS TO OPEN
ACC-CKV-FT-CV1Z8 CHECK VALVE CV128 FAILS TO OPEN
ACC-CXV-FT-CV130 CWECK VALVE CVI30 FAILS TO OPEN
ACC-CKV-FT-CV145 CHECK VALVE CV145 FAILS TO OPEN
ACC-CEV-FT-Cy147 CMECK VALVE CV147 FAILS TO PEN
ACC-MOV-PG- 18653 ACC MOTOR OPERATED VALVE (BESA PLUGGED
ACC-MOV-PG- 18658 ACC MOTOR OPERATED VALVE 18658 PLUGGED
ACC-MOV-PG-1865C ACC MOTOR OPERATFD VALVE 1865C PLUGGED
ACP-BAC-ST- 1H) 480V AC BUS 1HY BUSWORK FAILURE

NOTE: A ‘-’ in the mark column indicates an unused event,
<Escr» <fF1>» <E2>» <« 3> <Fé&>
Exit help Mark/Clear Mark/Clear Mark/Clear
I1tem ALl Range

Figure 56. Selection screen for basic event editing

6.6.1 Exit

This option returns you to the Modify Database menu To invoke this option, type < E> in the
option field and press < Enter>, or press the < Esc> key

6.6.2 Add

This option allows you to add a basic event record to the current family. To invoke this option,
type < A > in the option field and press < Enter > . The Add Event screen is shown in Figure 57. The
options at this point are Exit and Add

6.6.2.1 Exit. This option returns you to the Edit Events screen To invoke this option, type
<E> ir the option field and press < Ente->, or press the < Esc > key

6.6.2.2 Add. This option performs the actual add of a new basic event record. To invoke this
option, type <A > in the option field, fill in the requested data fields, and press < Enter > The only
required information for a basic event add is the name When complete, you will be returned to the Edit
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Add Event

Option |A Exit / Add

Event Attributes
Comp Id Sys Trein Type F/Mode Location Init?

<P> L

<A>

<G>

Class Attributes

Description

Prom—— P rocess Flag
Flag

prmmne NCOrtainty Data
DIstribut ion Type e
(press <F1> for list of types)
Value > sesss=fe
Correlation Class wesesee>

Failure Data
COloulat ion Type sem——m—.
(press <F1» for {ist of types)
Probabi LIty seessmemy - ccoocfoo-
L ambcla B

Tau > enne
Mission Time semmeme>

Figure 57. Editing screen for adding a basic event

Event screen with the message Record Added displayed at the bottom of the screen
6.6.3 Modify

This option allows you to modify a basic event record. To invoke this option, type <M > in the
option field, highlight a basic event name, and press <Enter >. The Modify Basic Event screen is
shown in Figure 58. The options at this point are Exit and Modify

6.6.3.1 Exit. This option returns you to the Edit Events screen. To invoke this option, type
< E> in the option field and press < Enter > or press the < Esc> key

6.6.3.2 Modify. This option performs the actual modification of the basic event record. To
invoke this option. type <M > in the option field, modify any of the data fields on the Modify Event
screen, and press < Enter>. When complete, you will be returned to the Edit Events screen with the
message Racord Modified displayed at the bottom of the screen

6.6.4 Delete
This option allows you to delete a basic event record from the current family. To invoke this

optior, type <D > in the option field, highlight a basic event and press < Enter >. The Delete Event
screen is shown in Figure 59 The options at this point are Exit and Delete
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Family
sSURtY

gptiow » Extt Modity

Event Attributes

Names
<P>ACC-CKV-FY-CVI09
SAPACC-CKV-FT-CVID®
<GrACCCKVCVIOS
Class Attribuces

Sys Train Type
ACC

Description CHECK VALVE (V108

preramene Uncertainty Date
Distribution Type »
(press <F1>» for [(ist

Fatlure
A Caleuiation TYpe s . o3
of types) {(press <Fi> for list of
Value > 3.000€+000 Probabiti
Correlation Class mesemes> 31
pomm———— P rocess Flag Tau » 0. 000¢ +000
Flag NiSS10n TIMe swemes +0 . 000E+000

Dat g s a————

types)
LY e > 1. 000F - 004
ambxia » «0_ 000E+000

Figure 58. Editing screen for modifying a basic event

Option 'E

Event Attributes
Names Comp 1d Sys

<PPACC-CKV-FT-CVI28 AC

<A>ACC-CKV-FY-CVI28

«G>ACCCOKY 1 2 3

Class Attributes N N § N N N K K
Description CHECK VALVE CVI2B FAILS TO CPEN

N frain yoe ¥ /Mode
C CKv F1

o 5 [+ / ]

Figure 59. Editing screen for deleting a basic event
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6.7 Attributes

This option allows you to edit the six attributes in the current family (Figure 61): System
Location, Failure Mode, Class Attribute, Basic Event Type, and Trains. The options available within
each of these attributes are: Exit, Add, Modify, and Delete

Edit Attributes

Exit

System

Location
Failure Moge
Class Attributes
Basic Event Type
Trains

Option (€

Figure 61. Attribute selection for editing

The Edit Attributes screen shown in Figurs 61 and succeeding screens (Figure 62 - Figure 65
are consistent throughout the attributes option for each of the six categories.  Because this option operates
the sawme for all six attribute categories, a generic write-up 1s presented

To invoke this option, type < A > in the option field or highlight Attributes and press < Enter >
This will display a list of attribute categories (see Figure 61). Highlighting a category or typing a
category's highlighted letter and pressing < Enter > displays the list of attributes available under the
selected category. For each attribute category. the following options are available. Exit, Add. Modify,
and Delete

6.7.1 Exit

This option returns you to the Modify Database menu. To in oke this option, type < E > in the
option field and press < Enter >, or press the < Esc> key
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Family
| SURRY

Type
ATTRIBUTE NAME

Option |E Exit / A

r—-lump Dest

The KAME colum will contain the
availsble for the current family.

The DESCRIPTION column will contaln
each attribute displayed

rresponding descriptior

Type

ATTRIBUTE NAME

Attribute Name
Pescription

Figure 63. Editing screen for adding an attribute
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1
ATTRIBUYE NAME

Option M

Attribute Name
PDescription

Figure 64, Editing screen for modifying an attribute

Y"‘_y‘ -
te Attribute ATTRIBUTE NAME

Attribute Name
Description

Figure 65. Editing screen for deleting an attribute

6.7.2 Add

The add option allows you to add a new attribute record to the current family. To invoke this
option, type <A > in the option ficld and press <Enter>. The Add Attribute screen 1s shown in
Figure 63. The options at this point are Exit and Add

6.7.2.1 Exit. This option returns you to the Edit Attributes screen. To invoke this option, type
<E> in the option field and press < Emter >, or press the < Esc> key

6.7.2.2 Add. This option performs the actual add of a new awribute record. To invoke this
option, type <A > in the option field, fill in the requested data fields, and press < Enter > . The only
required information for an attribute add is the name. When complete, you will be returned to the Edit
Attributes screen with the message Record added displayed at the bottom of the screen
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6.7.3 Modify

This option allows you to modify an sttribure recorl Vo inuake this option, type <M > in the
option field, highlight an attribute name, and press < Emter > . The + sdify Attribute screen 1s shown
in Figure 64. The options at this point are Exit and Modfv

6.7.3.1 Zxit. This option returns you to the Edit Attributes screen. To invoke this option, type
< E> in the option field and press < Enter >, or press the <Esc> key,

6.7.3.2 Modify. This option performs the actual modification of the attribute record, To invoke
this option, type <M > in the option field, modify any of the data fields on the Modify Attribute screen,

and press <Enter>. When complete, you will be returned to the Edit Attributes screen with the
niessage Record modified displayed at the bottom of the screen.

6.7.4 Delete

This option allows you to delete an attribute record from the current family. To invoke this
option, type <D > in the option field, highlight an attribute and press < Enter > . The Delete Attribute
screen is shown in Figure 65. The options at this point are Exit and Delete.

6.7.4.1 Exit. This option returns you to the Edit Attributes screen. To invoke this option, type
< E> in the option field and press < Enter >, or press the < Esc> key.

6.7.4.2 Delete. This option performs the actual deletion of the attribute record. To invoke this

option, type < D> in the option field and press < Enter > . When complete, you will be returned to the
Edit Attributes screen with the message Record deleted displayed at the bottom of the screen.

6.8 GaTes
This option allows you to modify gate records. To invoke this option, type <T > in the option
ficld or highlight GaTes and press < Enter>. The Edit Gates screen, listing all of the gates belonging

to the current family, is displayed (Figure 66). The modification options are: Exit, Add, Madify, and
Lelete.

6.8.1 Exit

This option returns you to the Modify Database menu. To invoke this option, type <E> in the
option field and press <Enter >, or press the <Esc> key.

6.8.2 Add

This option allows you to add a gate record to the current family. To invoke this option, type
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SSp—

Edit Gotes

Option (A} Exit / Add / Modity / Delete

X B N e tiar
FATLURE OF &KV AC BUS M

TRANS TO INSUF FLOMW FRM >= 2 ACCUM 10 ASSOC. COLD LEGES
INSUF FLOW THRU PIFE SEGMENTS PST20 AND PST121

INSUF FLOW THRU PIPE SEGMENTS PS120 AND PS122

INSUF FLOW THRU PIPE SEGMENTS PS121 AND PS122

INSUF FLON THRU PIPE SEGMENT PS120 INSUF FLOW PS120
INSUF FLOW THRU PIPE SEGMENT PSIZY INSUF FLOW PS12Y
INSUF FLOW THRU PIPE SEGMENT PS120 INSUF FiOw Psi22
TRANS YO INSUF FLOW 70 MIN 1 SG FRM AT LEAST 1 AFW PUMP
TRANS TO INSUF FLOW 10 2 OR MORE SG FROM THE Akw PUMPS

<$2> <F3» <Fi»
Mark/Clear Mark/Clear Mok /Clear
I tem Atl Range

Figure 66. Selection screen for gate editing

<A> in the option field and press <Enter >. The Add Gate screen is shown in Figure 67. The
options at this point are Exit and Add

6.8.2.1 Exit. This option returns you to the Edit Gates screen. To invoke this option, type
< E> in the option field and press < Enter > or press the < Es¢c> key

6.8.2.2 Add. This option performs the actual add of a new gate record. To invoke this option,
type <A > in the option field, fill in the requested data fields, and press < Enter>. The only required
information for a gate add is the name and type fields. When complete, you will be returned 10 the Edit
Gates sereen with the message Record Added displayed at the bottom of the scree’

6.8.3 Mod'fy

This option allows you to modify a gate record. To invoke this option, type <M > in the option
field, highlight a gate name, and press < Enter > . The Modify Gate screen is shown in Figure 68, The
options at this point are Exit and Modify

6.8.3.1 Exit. This option returns you to the Edit Gates screen. To invoke this option, type
<E> in the option field and press < Enter >, or press the <Esc> key
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6.8.3.2 Modify. This option performs the actual modification of the gate record. To ..
this option, type <M > in the option fieid, modify any of the data fields on the Modify Gate screen, and
press < Enter >. When complete, you will be returned to the F 't Gates screen with the message Record
Modified displayed at the bottom of the screen

6.8.4 Delete

This option allows you to delete a gate record from the current family. To invoke this option
type <D > in the option field, highlight the gate to be deleted, and press < Enter > . The Delete Gate
screen is shown in Figure 69. The options at this point are Exit and Delete

Name V123GATE
Description

Figure 69. Editing screen for deleting a gate.

6.8.4.1 Exit. This option returns you to the Edit Gates screen  To invoke this option, type
< E> in the option field and press < Enter >, or press the <Esc> key

6.8.4.2 Delete. This option performs the actual deletion of the gate record. To invoke this

option, type a < D> in the option field and press < Enter >. When complete, you will be returned to
the Edit Gates screen with the message Record deleted displayed at the bottom of the screen

6.9 Graphics

This option allows you to edit three categories of graphics data records (Figure 70). They are
Fault Tree Graphics, Event Tree Graphics, and P&ID Graphics. The options available within each of
these categories are: Exit, Add, Modify, and Delete.

The Edit Graphics screen shown in Figure 71 and succeeding screens Figure 72 through
Figure 74 are consistent throughout the graphics cption for each of the three categories
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Exit

Fault Tree Graphics

EvVent Tree Graphics

P&ID Graphics

Option |E

Figure 70. Selection of graphics type for editing

Modify Database

To invoke this option, type < G > in the option field or highlight Graphics and press < Enter >

This will display a list of graphics categories

Highlighting a category or typing a category's highlighted

letter and pressing < Enter > displays the list of graphics records available under the selected category

6.9.1 Exit

This option returns you to the Edit Graphics main menu
the option field and press <Enter > or press the < Esc > key

April 1992
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To invoke this option, type <E> in
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Name
KVIN
&KV
ACC4
ACCS
ACCS
AFWY
Afwil
AFW13A
AFWi3s
AFWi4

Option |E Exit / Acdd Mot

vV es

FAILURE OF &KV AL BUS M
FAILURE OF &KV AC BUS 14
INSUFFICIENT FLOW THRU PIPE
INSUFFICIENT FLOW THRU PIPE
INSUFFICIENY FLOMW THRU PIPE
INSUFF FLOW THRU PIPE SEG,
INSUFFICIENT FLOW THRU PIPE
INSUFFICIENT FLOW THRU F /£
INSUFFICIENT FLOW THRU PIPE
INSUFFICIENT FLOW THRU PIPE

ity

(FT &EVIN)
(FT &kVi))
SEGMENT PS120 (GATE ACCY/FY DS
SEGMENT PS121 (GATE ACCH/FY DS
SEGMENT PS122 (GATE ACCH/F1 DS
PSO3 10 SG A (GATE L2-2/FT L2)
SEGMENY PSEI (GATE AFWG/FT L)
SEGMENTY PSBS (GATE AFWT/FT AFW
SEGMENT PSES (GATE AFW9/FT L3
SEGMENT PSBL (GATE AFWB/FY

<gsc>
Exit

<$2» <F3>
Mark/Clear
[tem A

Figure 71. Selection of graphics picture for editing

Mark/Clear

<k &>
Mark/Clear
Range

N ame
Description

Figure 72. Editing screen for adding a graphics picture

NUREG/CR-530!
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Family
SURRY

Option M) Exit Modify

Figure 73. Editing screen for modifying a graphics picture

g Family

SURRY

N ame AFw!
Description

Figure 74. Editing screen for deleting a graphics picture
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6.9.2 Foult Tree Graphics

This option allows you to modify the Fault Tree Graphics records. To invoke this option, type
<F> in the option field or highlizht Fault Tree Graphics and press < Enter > . The screen shown in
Figure 71, listing the fault tree graphics (pictures), will be displayed, The option available are Exit, Add,
Modify, and Delete.

6.9.2.1 Exi*. This option returns you to the Edit Graphics main menu. To invoke this option,
type <E> in the option field and press <Enter >, or press the < Es¢ > key,

6.9.2.2 Add. This option allows you to add a graphics picture record to the database. To
invoke this option, type < A > in the option field and press < Enter > The Add Graphics Picture screen
is shown in Figure 72. The options at this point are Exit and Add.

6.9.2.2.1 Exit—This option returns you to the Edit Graphics screen. To invoke this
option, type <E> in the option field and press < Enter > or press the < Esc> key

6.9.2.2.2 Add—This option performs the actual add of a new graphics picture record.
To iavoke this option, type <A> in the option ficld, fill ir the requested data fields, and press
< Eater > . The only required information for a graphics picture add is the name. When complete, you
are returned to the Edit Graphics screen with the miessage Record added displayed at the bottom of the
screen.

6.9.2.3 Modify. This opiion allows you to modify a graphics picture record, To invoke this
option, type <M> in the option field, highlight a graphics picture name, and press < Enter> The
Modify Graphics Picture screen is shown in Figure 73. The options at this point are Exit and Modify

6.9.2.3.1 Exit—This option returns you to the Edit Graphics screen. To invoke this
option, type <E> in the option field and press <Enter >, or press the < Esc> key.

6.9.2.3.2 Modify—This option performs the actual modification of the graphics picture
record. To invoke this option, type <M > in the option field, modify any of the data fields on the
Modify Graphics Picture screen, and press < Enter > When complete, you will be returned to the Edit
Graphics screen with the message Racord modified displayed at the bottom of the screen.

6.9.2.4 Delete. This optior dlows you to delete a graphics piciute from the database. To
invoke this option, type <{)>> in the option field, Lighlight a graphics picture and press < Enter> . The
Delete Graphics Picture screen is shown in Figure 74, The options &t this point are Exit and Delete.

6.9.2.4.1 Exit—This option returns you to the Edit Graphics screen. To invoke this
option, type <E> in the option field and press < Enter>, or press the <Esc> key.

6.9.2.4.2 Delete-—This option performs the actual deletion of the graphics picture record.
To invoke this option, type <D > in the option field and press -~ Enter >, When complete, you wili
be returned to the Edit graphics screen with the message Record deletad displayed at the bottom of the
screen.
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6.9.3 Event Tree Graphics

This option allows you to modify the Event Tree Graphics records. To ipvoke this option, type
< V> in the option field or highlight Event Tree Graphics and press < Enter > The screen shown in
Figure 71, listing the evert tree graphics pictures, will be displayed. The option available are Exit, Add,
Modify, and Delete.

6.9.3.1 Exit. This option returns you to the Edit Graphics menu. To invoke this option, type
< E > in the option field and press < Enter >, or press the < Esc> key.

6.9.3.2 Add. This option allows you to add a graphics picture record to the Jatabase. To
invoke this option, type < A > in the option field and press < Enter >. The Add Graphic Picture screen
is shown in Figure 72, The options at this point are Exit and Add.

6.9.3.2.1 Exit—This option returns you to the Edit Graphics screen. To invoke this
option, \ype <E > in the option field and press < Enter > or press the < Esc > key.

6.9.3.2.2 Add—This option performs the actual add of a new graphics picture record
To wnvoke this option, type <A> in the option field, fill in the requested data fields, and press
< Enter > . The only requirad information for a graphics add is the name. When complete, you will be
returned to the Edit Graphics screen with the mes age Record added displayed at the bottom of the
screen.

6.9.3.3 Modify. This option allows you to modify a graphics picture record. To invoke this
option, type <M > in the option field, highlight a graphics picture name, and press < Enter> . The
Modify Graphic Picture screen is shown in Figure 73. The options at this point are Exit and Modity.

6.9.3.3.1 Exit—This option returns you to the Edit Graphics screen. To invoke this
option, type <E> in the option field and press < Enter >, or press the < Esc> key.

6.9.3.3.2 Modify-—This option performs the actual modification of the graphics picture
record. To invoke this option, type <M > in the option field, modify any of the data fields on the
Modify Graphic Picture screen, and press < Enter >. When complete, you will be returned to the Edit
Graphics screen with the m2ssage Record modified displayed at the bottom uf the screen.

6.9.3.4 Delete. This option allows you to deiete a graphics picture from the database, To
invoke this uption, type <D > in the option field, highlight a graphics picture and press < Enter > . The
Delete Graphic Picture screen is shown in Figure 74 The options at this point are Evit and Delete.

6.9.3.4.1 Exit—This option returns you to the Edit Graphics screen.  To invoke this
option, type <E > in the option field and press < Enter > or press the < Esc> key.

6.9.3.4.2 Delete—This option performs the actual deletion of the graphics pi~ture record

'To invoke this option, type <D > in the option field and press < Enter>. When co’ you will
be returned to the Edit Graphics screen with the message Record deleted displayed at m o the
screen.
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Fercertage Format
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N ame PERCENTH|EY
Description percentege histogram oxamgl e

Ares FPraobabiiity Percent Areg
\ & . 000¢ - 002 15,00 "
¢ ¢00¢ - 001 6. 00 12
¢ . D00 - 002 36.00 13
§ 1

Probat

Ao

Percentuge Format

e

Perg

ent

ont

Sim
Left

N ame PERCENTHISY
Descriptior percentage histogram example

Areg Probability Percent Ares
' & . 000 - 002 15.00
) 1.200€ - 001 6.0
¢ . 000F - 002 36.00
8.00CE-001 3.
f

Probabt

Figure 78
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intervil of 0.6 to 0.« is 20.0 (Bin 3), and the height for the last sub-interval of O 8 to 1.0 15 5.0 (Bin 4)

e Fgmi Ly wo
SuRRY 1 Aad Histogran

Option |A Exir / AW

Range Format

Name RANGENW!S!
Descr iption exuple of & range histogran
Starting Prob  +0, D00F«000

OO~ e iy - -

-

el Frab Height Rin ¢ Height
¢ . 000¢ - 001 1. 000f + 001 14 ¢ i
6, 000E - 00 7.000E+001 12
8. 0008 - 001 2.000¢+001 13
1. 0008 +000 4%, G00L +000 1%
.o e 1t
16
\"7
18
19

3
2u

-

o, P e e e W
R R R PR SR e ey e b

Figure 79. Add a range histogram.

The code calculates the midpoint of each bin, finds the area of each bin, and normalizes each area
s0 the sum of the areas equals 1. 0. The midpoint is the probability for each b'n and the normalized area
corresponds 1o the percent in the Percent Histogram format.  The basic event mean probability should
correspond to the mean of the histogram

Once you have typed in the histogram data, enter an < A > in the option field and press
< Enter > to save the newly created histogram.  When complete, you will be returned to the Edit
Histograms screer: with the message Record Added displayed at the bottom of the screen. Hewever, 1f
you wish to exit the Add process without saving the new histogram. enter an < E > in the option field
or press the < Esc > key

6.10.3 Modify Histograms

To modify a currently existing histogram, type an <M > (Modify) in the option field of the Edit
Histograms screen, highlight the desired histogram, and press < Enter >

If you selected to modify a percentage histogram, then the histogram data will be displayed in

percentage format. You may make modifications to the histogram’s name, descripiion, or any of the
probabilities or percentages. The percentages must still total 100% before it will be accepted as a valid
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percentage histogram . Figure 80 demonstrates the screen for modifying histograms in percentage format

y Nistegram

Option (M| Exit / Modifty Percent Sum 100,00
Percent Left 09

= FPereentage format

~atw PERCENTHISY
Description percentage Mistogram sxample

Area Probabi | ity Percent Arsa Probabi!l ity Percont
1 &, D00¢ - 002 15.00 1 £ .
1.200€ - 001 w6 .00 I
2. 000¢ - 002 36.00 13
8.000¢ - D01 3.00 14
v 1"
16

17

18

v

20

QW e ey

e e e

o

Figure 80. Modify a pcfcnuge histogram

If you selected to modify a range histogram, then the histogram data will be displayed in range
format, You may change the histogram's name, description, and any of the bins’ starting points, ending
points or probabilities. F'gure 81 demonstrates the screen for modifying histograms in range format

If you wish to save the modifications made to the selected histogram, type an <M > (Modify)
in the option field of the Modify Histograns screen and press < Enter > When complete, you w!!l be
returned to the Edit Histograms screen with the message Record modified displayed at the bottom of the
scresn. If you wish to exit this screen without modifying the histogram, enter an < E> in the option
field and press < Enter >, or press the < Esc > key

6.10.4 Delete Histograins

To delete an existing histogram from the database, type a < D> (Delete) in the option field of
the bdit Histograms screen, highlight the histogram to be deleted, and press < Enter >

This action will result in displaying the selected histogram in the appropriate format on the Delete
Histograms screen. To delete the histogram, type a <D > (Delete) in the option field and press
< Enter > . When complete, you will be returned to the Edit Histograms screen with the message Record
Deleted displayed at the bottom of the screen. To exit the Delete Histograms screen without deleting the
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Rodrty Kisteoegram

Option N Exit / Modity

kange format

Name RANGEWISY
Pescriptio sxampie of & range histogram
$tarting Prob  «0, DO0DE«DO0

-
>

COW O PP N - -
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Figure 81. Modify a range histogram

histogram being displayed, press the < Esc > key or enter an < E > (Exit) in the option field and press
<Enter > . Figure 82 and Figure B3 show examples of the Delete Histograms screen for percentage
histograms and range histograms, respectively
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Figure 82

Delete a percentage histogram
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7. REPORTS

Two types of reports are available the Summary Report and the Detailed Data Report  After
choosing the type of report (Figure 84) and the material to be reoorted (Figure RS and Figure 86), the
output device must be designated (Figure 87 and Figure BX)

r— Fnt ly o=
DEMO j

Reprt Type

Exit

Figure 84. Types cf reports

Report Type Dats selection

Exit

Surmary
Detatl

Option: |§

Figure 85. Type of summary
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Figure 868. Material to report for Detailed Data Report

DEMO

Option: |0

famly -—]

Report Type

Exit

]

Bas Ever
STstem

ENd States

+

5

Date select

Y

Uttt

Exit

Summary
Detall

Exit

Summary

Counts

Option: |§$

Figure 87, Output destination--Summary Report
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Reports

Data selection Dutput select ion

Exit Exit

ALl CONSOLE
Bas'ic Events PRINTER
§¥stem FILE

ENd States

To: [CONSOLE
Data: N

Figure 88. Output destination detailed report

7.1 Summary Report

The Summary option lists the data available for a selected family. It contains the name and
description of all data and whether or not the associated cut sets, logic, and graphics data ave available
A report on the data of a family is created by selecting a family and generating a report. If the output
device is FILE, the report is written to DATA RPT in the current family. If a new report is written to
this file, the old report is overwritten,

The Count option provides a simple count of the number of records in each data type currently
in the database.

7.2 Detailed Data Report

The Detailed Data Report displays the details of the family data stored in the database. It can
be produced for a single data type (Basic Events, SYstem, or ENd States option), or for all of the data
in the current family (All option). The All option reports all data for all of the data types. If the output
device is FILE, the report is written to DATA RPT in the current family. If a new report is written to
this file, the old report is overwritten
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8. UTILITY

The UTILITY module allows you to perform routine functions that are required by MAR-D such
as defining constants and rocovering the database. When you invoke this option, Figure 89 will be
displayed. As shown, three options are available: Exit, Constants, and Recover Database

Constants
Recover Database

Figure 89. UTILITY options menu

8.1 Exit

Type <E> in the command line, or highlight Exit, and press < Enter >, or press the < Esc
key to return to the MAR-D main menu

8.2 Constants

The Constants < C > option allows you to define what hardware the system uses as well as
defining uncertainty settings, cut set constants, and default values for the graphics editor. After choosing
this option, the User Information Constants screen shown in Figure 90 i1s displayed. Table 2 provides
a brief description of each of the fields in Figure 90
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Table 2. User Information field descriptions for constants option

Verify when loading
MAR-D data?

Random rumber seed for
uncertainty caleulations

Sample wize

FIELD DESCRIPTION
User Name 36 character yser identification (optional)
field
Monitor type 0 - Enhanced graphics moniter,
1 - DEFAULT - Stendard color graphics
monitor
| 2 ¢+ Video graphics monitor (2640 x &B0)
| 3+ video graghice monitor plus (800 x &00)
| & - 8544
|
Card type 0« 1m
| 1 ¢ Paradise
2 A
3 TECMAR
4 - TSENG
$ - vibEo:7
6 - PLASMA
Printer type 0 « Other
1« Epson
2+ WP Laser (DEFAULT)
Printer has complete 16M | ¥ < Yes,
character font? N - No (DEFAULT)
Plotter commmications 0+ No Plotter connected to port (DEFAULT).
port 1 « Plotter connected to Coml port,
2 - Plotter connected to Comd port,
3 - Plotter connected to Cond port.
Use alternate basic Y « Alternate name will be used,
event names? N Primiry name will be used (DEFAULT),
Importance Mopsurement K < Ratios (DEFAULY)
Type 1 < Intervals
U < Uncertainty

Y « File dependency will be checked,

N - Mo file cross checking will done,
(DEFAULT )

S digit numeric fleld indicating the

first random number in the seed to be used

in the Monte Carle caloulation, O (DEFAULY)

indicates that the random rumber will be

the current value of the real clock,

6 digit numeric field indicating the default
rumber of Monte Carlo samples to be run in
the uncertainty analyses. Sample size mey
range from 1 to 999999 (DEFAULT = 1,000).

Aprii 1992
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After setting the User Information constants, press < Enter > . The next screen displays the Fault
Tree Graphics Constants (Figure 91), Table 3 provides a brief description of each of the fields in
Figure 91

Koame Meight
ne Type

Text
Height i Justificatior
N/M Height 0 Spbece Fact

Toggles
Fill
érig
Biank
Show Namw
Show Text
NultiPick

Change any of the constant values shown and press the «

Figure 81. Fault tree graphics information
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Table 3. Fault tree graphics information field descriptions

FIELD

DESCRIFYIOW

Event Name

| Gate Name

Name Height

Line Type

Text Helght

N/M Helght

Justificetion

‘pace Factor

10 -character fiold for the fault tree basic
event default name. The derault name is
followed by & seguent isl mmber for each
seperate event, e.g., EVENTY, EVENTZ, et
(DEFAULT = EVENT)

10-cheracter field tor the fault tree gate
defoult name, The default name is followed
by & sequential mumber for each separate
event, o.9., GATEY, GATEZ, etc.

(DEFAULY » GATE)

The height of the event and gete niames.
This {1 8 number between 0.0 and 66.00,
where 66.00 represents the full & |ines
from the top of the screen tu the bottom,
(OEFAULY = 0,50)

1 - Solid Line (DEPAULT)
2 ¢« Dashed |ine,
3 - Dotted line,

The height of the text to be wiritten, This
i & number between 0.0 and 66.00 (see
Name Welght). DEFAULT = .50

The height of the nusbers on an N/M OR gate
showing the N and M velues. This is @
matber between 0,01 and 66,00,

(DEFAULY = 1.50)

Text justification,
Lo+ Left justified.
€ - Centered (DEFAULT),
K- Right justified,

The specing between (ines of text written
consecut ively, This is & nunber between
1.00 g 10.00, A velue of 1.00 will couse
the tap of the following Line of teat to
touch the bottom of the preceding line,
(DEFAULTY = 1.40)

—————t ..._....._'_.1
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Table 3. (continued).

LA

Fill
Grig

8L ank

Show Name
Show Text
Multipick
Fill Color
Name Color
Line Color
Text Color

Cursor Color

DESCRIPTION

_*L et i B e . | — - - e ———

Yes/No topgle turning the fill on/ef! for
plotting. ODEFAULY » No

Yes/No toggle turnitg o reference grid
onv/oft, DEFAULT » No

Y - The (wwdinte ares surrowsiing & gote
ur event name will be blonked out,
(DEFAULT)

N - The gete and event names will be
written over any lines drawn in (he
aress for the names,

Yes/No toggle turning on/off the displey of
event ardd gate names when the SHOW commard
s used, DETAULY = Yes

‘Bh/NG toggle turning on/off the display of
descriptive text when the SHOW command | s
used, DEFAULY = Yes,

when bullding trees, multipick will generste
miltiple gates for each pick of & gote type.
BEFAULY = Yeu,

an X urdler the desired color selects the
defeult celor Yor filling in shapes,
DEFAULY color = blue,

An X under the desired color s _ts the
defoult color for displaying names.
DEFAULT color = white,

An X under the desired color welects the
defaurt color for drawing lines.
DEFAULY color = white,

AN ¥ under the desired color selects the
default color for writing text,
DEFAULY color = white,

An X under the desired color selects the
default coler for the cursor,
DEFAULT color = white

Utility

After setting the Fault Tree graphics information constants press < Enter > . The next screen
displays Event Tree graphics information (Figure 92). Make any changes needed and press < Enter >
Table 4 provides a brief description of each of the fields in Figure 92,

April 1992
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B eI S TU L

ree Graphics Informet | of s ansmsmen

18

Colors 0 2 3 4 5 &
Main Merw Text Color

Matn Meny Backgrowd (olor
2nd Level Menw Text Color

2 Level Merw Backgrous (o
Srd Level Menu Text Color

Srd Level Menu Backgrouww (olof
Cursor Color.

Line Color

Text Lolor

Text Height

Hide Tert

Text Justificatip

Main Meny §ide

File compactirg

Chenge ahy of (ne constent valy

Figure 92, Event ree graphics information
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Table 4. Fvent tree graphics information field descriptions

FLELD

- e e e

Colors

Main Merw Text Coler
Moin Meny Backpround

Culor
2nd Level Meny Text Color
ind Lesel Merw Background
Colar
Srd Level Meru Text Color

Brd Level Menu Background
telor

turser Color

Line Color

Text Color

Text Height

Hide Text

Test Justification

Main Merw: Side

File Compact ing

DESCRIPY I ON

Colors thet can be used in event tree
graphice and their sssocisted reference
e s

Color of main menu's text, DEFAULY = 15
(white),

Background color upon which text s written,

DEFAULY # 1 (blue),

Color of text 16 second [evel merus .
DEFAULY = Y4 fyellow).

Backgrowd color of sacord ievel merus Gon

which text is written, DEFAULY = 5 (purple).

Color of text in third level menus,
(DEFAULY = 12 (eymn),

Background color of third level menus upon
which text e written, DEFAULT = @ (light
blue).

Default color of curser. DEFAULT & 1%
(white).

Default color of Lines. DEFVAULT = 1§
(white),

Default color of tert. DEFAULT = 14
(yellow),

Default text height, DEFAULY = 1,00,

Y/N Hide text when displaying tree,
DEFAULT = N,

L= Left (DEFAULT)
C & Center
R ow Right,

L/R - Side of screen to place matn merai,
(DEFAULY = Left),

Y/N - Compact file when (eaving editor,
DEFAULY = No,

April 1992
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8.3 Recover Database

NOTE: Before recovering the database, it is suggested that you backup the
*DFL files and corresponding dais files (*.IDX | *.DAT, and
* BLK) in the directory of the family 1o be rebuiit.

The Recover Database < R > option allows you to restructure the database and re-index the data
Seme indications that a database rebuild is necessary include

I Data elerments such as events/systems have been deleted and seem to reappear

2. During cut set generation or update, the min cut upper bound seems surprisingly high
3 Cross Reference reports show/don’t show events being used properly

4 Events/systems that don't appear to be referenced cannot be deleted, and

b After a software version update

You may rebuild the database anytime because the rebuild process compacts the data and generally helps
the software run faster. The screen shown in Figure 93 appears when this option is selected  As shown,
several different recovery methods are available. Each method is discussed in the following paragraphs

Recovery VUi lities

Exit

Recover Everything

Data Base Necovery

Cross Reference Recovery
System Logic Events
SYstem Cut Set Events
Seauenye Cut Set Fven.s
Fouit Tree Sub Trees
SeQuence Logic Systems
Sequence ENd Stetes
Event Tres Sub lrees

Option |E|

¥ o 93, fecover data base selection screen

8.2.1 Recover Everything

This option performs all the recovery methods shown on the screen.  This option will recover
all key indexes and then recover the cross references. This option will take several minutes to complete
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If your database has not been damaged, this option will restructure and optimize your database

To invoke this option, highlight Recover Everything or enter an <R > in the option field and
press < Enter > When you invoke this option, a warning screen will be displayed (see Figure 94) At
the prompt, ente, .. <Y > and press < Enter > to continue with the recovery, or enter an < N> and
press < Enter > to terminate the process

Recovery dtilitiexs

kKecover fverything

WARNING. ..
This option will perfore all the recovery options possible. |t will
first recover the key indexes and then recover al! the cross references.
This process may take some time to complete, but 1f your dats base has
not been damaged, this option will restructure and optimize ft,

Do you wish to contimue? (N

Figure 84. Recover everything warning screen

8.3.2 Data Base Recovery

This option rebuilds all the files contained in your database. [f you think your database has been
damaged, use this option to recover all data files. If your database has not been damaged, this option
will restructure and optimize your database

To invoke this option, enter & <D > in the option field or highlight Data Base Recovery and
press < Enter >. When you invoke this option, a warning screen will be displayed (see Figure 95). At
the prompt, enter a <Y > and press < Enter > to continue with the recovery, or enter an < N> and
press < Enter > to terminate the process

8.3.3 System Logic Events

This option rebuilds the system logic events cross reference list. Each system's logic record is
read and each event vsed is tracked. 1f no logic exists for a system, the list is cleared, and a message
will be displayed on the screen, and the recovery process will continue. If an event is referenced, but
not used, it will be added.

To invoke this option, enter an <L > in the option field o: highlight System Logic Events and
press < Enter>. When you invoke this option, & warning screen will be displayed (see Figure 96)
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WARN NG,

AlL avte base files will b rebwilt by this option, 11
that your databete hes been damaged, you can Use this option 1o
recover the dets files, This process may toke some Tine tc
1f your datsbase has not been damaged,
optimize your dete base

YOu SUsPpedt
try
comgplete

this option i restructure andd

Do vou wigh Lo continue? N

Figure 95,

At the prompt, enter a <Y > and press < Enter > 1o continue with the recovery

press < Enter >

Data base recovery warning screen

to terminate the process

WARK I Wi,

or enter an < N

This option will

rebuild the system logie
List, It

events cross reference
reads each system’s logic

and notes ekch svent
If o logic exists, an appropriaste message will appear ard the recovery
process will continue.

used therein

e you wish to continue? |N

Figure 96. System logic events warning screen
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8.0.4 SYstem Cut Set Events

This option rebuilds the system cut set events cross reference list.  Each system’s base and current
cut sets are read. The program tracks each event used. 1f no cut sets exist for a system, a message will
be displayed on the screen and the recovery process will continue. If an event is referenced but not used,
it will be added

To invoke this option, enter a4 <Y > in the option field or highlight SYstem Cut Sets Events and
pross < Enter > . When you invoke this option, a warning screen will be displayed (see Figure 97) At
the prompt, enter & <Y > and press < Enter > to continue with the recovery, or enter an < N> and
press < Enter > o terminate the process

Recovery Utilfties

ut §e

WARNING . .
‘o gption will rebulld the system cut set events cross reference
A, 1t reads each system's Lase and current cut sets and notes
each event used In those cut sets, 1 no cut sets sxint, an sppropriate
message will appear and the recovery process will comtinue.
bo you wish to continue? IN|

Figure 97. System cut set events warning screen
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.15 Sequence Cut Set Events

This option rebuilds the sequence cut set events cross reference list
current cut sets are read. The program tracks each event used

Each sequence’s hase and
If ho cut sets exist for a sequence, 4

message will be displayed on the screen and the recovery process will continue. If an event is referenced
but not used, it will be added

To invoke this option, enter an < S > in the option field or highlight Sequence Cut Sets Events

and press < Enter >

When you invoke this option, a warning screen will be displayed (see Figure 9%)

At the prompt, enter a <Y > and press < Enter > (o continue with the recovery, or enter an < N > and
press < Enter > 10 terminate the process

Sequence Cut

WARK NG

This option will rebutid the sequence cut set events Cross reference
Lists. 1t resds each seguence’s base and current cut sets and notes
each event used in those cut sets, 1f no cut sets exist, an appropriste
message will appear and the recovery process » 1L continue,

Do you wish to continue” IN

Figure 98.

Sequence cut set events warning screen

NUREG/CR-5301 §-14
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8.3.6 Fault Tree Sub Trees

This option rebuilds the fault tree subtree cross reference list. Each fault tree graphic relation’s
logic is read. The program notes any transfer in that logic. If a subtree is referenced, but does not exist
in the database, that subtree will be added to the database

To invoke this . ption, enter an < F > in the option field or highlight Fault Tree Sub Trees and
press < Enter >, When you invoke this option, a warning screen will be displayed (see Figure 99). At
the prompt, enter 8 <Y > and press < Enter > 1o continue with the recovery, or enter an < N > and
press < Enter > to terminate the process

Recovery Utilities

Fault Tree Sub Trees

WARN NG . ..
This option will retuild the fault tree sub tree cross reference |ists,
It does this by reading easch feult tree graphic relation's log ¢ and
noting any transfers in thet logic, If & sub tree is referenced, but
does not exist, that sub tree will be added to the dats base.

Do you wish to continue? [N

Figure 89. Fault tree subtrees

8.1.7 SeQuence Logic Systems

This option rebuilds the sequence logic systems cross reference list.  Each sequence's logic is
read and each system used is noted. If no logic ex.sts a message will be displayed and the recovery
process will continue.

To invoke this option, enter a < Q> in the option held or highlight SeQuence Logic Systems
and press < Enter > . When you invoke this option, a warning screen will be displayed (see Figure 100)
At the prompt, enter & <Y > and press < Enter > 1o continue with the recovery, or enter an < N > and
press < Enter > to terminate the process
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WARN NG

This option will rebulld the seguence logic systems cross reference
List. 1t resds each seguence’s logic and notes each system used
thetgin, 1f no logic exists, an approprinte mexsage will appear and
the recovery process will continue

Do you wish to continue? [N

Figure 100. Sequence logic systems warning screen

8.3.8 Sequence ENd States

This option actually checks that the end utates for each sequence are contained in the end state
relation. Each sequence is read and each end state is noted. If a referenced end state does not exists
it will be added to the end state relation and the recovery process will continue

To invoke this option, enter a <Q> in the option field or highlight Sequence ENJ States and
press <Enter>. When you invoke this option, a warning screen will be displayed (see Figure 101)
At the protept, enter & <~ Y > and press < Enter > to continue with the recovery, or enter an < N> and
press < Enter 2> (o terminate the process

Sequence End

WARN NG
This option will rebuild the sequence end states cross reference
Lint, It reads each sequence and notes each endd state. [t @ referenced
o stete does not exist, it will be adkded to the end slate relation
and the recovery process will continue

Do you wigh to continue? N

Figure 101. Sequence end states warning screen
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APPENDIX A
DATA INTERCHANGE FORMATS

Data files created by IRRAS, SARA, and SETS can be loaded into MAR-D and IRRAS, SARA,
SETS, and FRANTIC files can be output.

Sections A.1 and A.2 contain the format of each of the files used by MAR-D. Examples are
provided in most cases. The IRRAS, SARA, and SETS manuals comain additional information on file
formats and data common among the tools. (See the Bibliography Sect: .n for the titles of the manuals )
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PRA Models and Results Data Base
G Data Interchange Formats, April 14, 1997

A.1 MAR-D (IRRAS, SARA)
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Data Formats

A.1.2 Family (Plant) Information

A.1.2.1 Family Names and Descriptions.

File Name:
xxxxxx, FAD
File Format:
name, description
where
name - 16 character Family name (first 8 characters must be unique).
description - 60 character Family description
A.1.2.2 Family Attribute File.
File Name:
xxxxxx FAA
File Format:
name, mission, newSum co loc type design, vendor, AE OpDate, Qual Date
where
name - 16 character Family name
mission - Floating point Defaul! mission time in hours
newSum - Floating point New sequence frequency sum
co - 10 character Company name
loc - 16 character Location name
type - 3 character Facility iype
design - 10 character Facility design
vendor - S character Vendor name
AE - 10 character Architectural Engineer
OpDate - (yyyy/mm/dd) Operat’onal date
QualDate - (yyyy/mm/dd) Quali ication date
A.1.2.3 Family Textual Infcrmation.
File Name:
xxxxxx FAT
File Format:
family =
- text -
where
family - 16 character Family name

NUREG/CR-5301 A6 April 1992



B L T T B T P T 1] T —— N —— — T T T p—— " P L —

Data Formats

A.1.3 Basic Event Information

A.1L.X1 Basic Event Names and Descriptions,

File Name:
xxxxxx BED
File Format:
family =
name,description
where
family - 16 character Family name
name - 16 character Event name
description - 60 character Alphanumeric description

A.1.3.2 Basic Event Rate Information,

The basic event failure rates are stored in the Event relation. This information can also be
entered through the modify option.

File Name:
xxxxxx BEI
File Format:
family =
name, calc, udC, udT, udV, prob, lambda, tau, mission, init
where
family - 16 character Family name
name - 16 character Basic event name
cale - 1 character Calculation type

| - Probability

2 - Lambda * Mission Time

3 -1 - Exp{-Lambda * Mission Time)

4 - Lambda * Min(Mission Time, Tau)

§ - Operating component with full repair

6 - Lambda * Tau / 2.0

7 - 1 +(EXP(-Lambda*Tau)-1.0)/(Lambda*Tau)

8 - Base Probability * Probability

9 - Base Probability * Probability

T - Set to House Event (Failed, Prob=1.0)

F - Set to House Event (Successful,Prob=0.0)
udC - 4 characters Uncertainty correlation class

Events in same class are 100% correlated.
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wdT - | character Unc rtainty distribution type
I - Log normal, error factor
" - Normal, standard deviation
B « Beta, b of Beta(a,b)
G - Gamma, a Gamma(a)
E - Exponential, none
U = Uniform, Upper end pt.
udvV - Floating point Uncertainty distribution value
prob - Floating point Probability value
lambda - Floating point Basic event failure rate per hr.
tau - Floating point Time to repair in hours
mission - Floating point Mission time
it - Boolean Initiating event flag (Y/N)
General Rules:

1. The name field is mandatory.

A.1.3.3 Basic Event Attribute Codes.

Basic event attributes are entered through MODIFY --Basic Event and stored in Event

File Name:
xxxxx. BEA
File Format:
family =
name, Aname, type,sys, fail loc.compID, Gname,train,att),. atlé
where
family - 16 character Family name
name - 16 character Event name
Aname - 16 character Alternate event name
type - 3 character Event component type
sys - 3 character Event component system
fail - 2 character Failure mode
loc - 3 character Component location
complD - 7 character Component ID
Gname - 16 character Event group identifier
train - | character Train identifier
attl..attl6 - Class attribute flags--16 values of Y
or N (yes or no) indicate whether
the attribute described in the class
attribute file is applicable.
General Rules:

1. The name field is mandatory.

NUREG/CR-5301
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A.1.4 Event Attribuse Descriptions

A.1.4.1 Failure Mode Descriptions.

File Name.

xxxxxx FMD
File Format:

family =

fail description
where
- 16 character
- 2 character
- 60 character

family
fail
description

Data Formats

Family name
Failure mode identifier
Failure mode description

A.1.4.2 Component Type Descriptions.

File Name:

xxxxxx. CTD
File Format:

family =

comp, description

- 16 character
- 3 character
- 60 character

family
comp
description

A.1.43 System Type Descriptions.

File Name:
xxxxxx.STD
File Format:
family =
sys description

.......

- 16 character
« 3 character
- 60 character

family
sys
description

April 1992

Family name
Component type identifier
Component type description

Family name
Component system identifier
System description
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Data Formats

A.1.4.4 Location Descriptions. .

File Name:
xxaxxx LCD
F" . rotma,
family =
loc,description
whe.e
family - 16 character Family name
loc - 3 character Component location identifier
description - 60 character Component location description

A.1.4.5 Class Attribute Descriptions,

File Name:

xxxxxx. CAD
File Format:

family =

Attr#, description

.......

family - 16 character Family name
Atk - Integer 1..16 Attribute number
description - 60 character Attribute description

NUREG/CR-5301 A-10 April 1992
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Data Formats

A.1.5 Fault Tree Information

A.1.5.1 Fault Tree Names and Descriptions,
File Name:

xoxxx FTD
File Format:

family =

name,description| s}
e e s I 4

family - 16 character Family name

name - 16 character Fault tree name

description - 60 character Fault tree description

5 - | character If included indicates fault tree is a subsystem

~A.1.5.2 Fauit Tree Graphics.

Fault use graphics are stored in the block data file of the Graphics relation. The MAR-D file
(.DLS) is a display list sequence for the graphics in a binary format. It is loaded and output as-is with
no conversion perforn.ad.

File Name:
xxxxxx. LS
File Format:
IRRAS 2.5/4.0 Fault Tree Graphics file (DLS format)

A.1.5.3 Fault Tree Logic.
Fauit tree logic is stored in the block data file of the Graphics relation.

File Name:
xxxxxx.FTL
File Format:
family, fault tree =
* gatenamel description
gatename! gatetype input! input2 . . . inputn

* gatenamen,description
gatenamen gatetype input! input2 . . . inputn

where
family - 16 character Family name
fault tree - 16 character Fault tree name
gatename - 16 character Gate name
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Data Formats
gatetype - 4 character Gate type
AND = logical AND
OR = logical OR
TBL = table of events
TRAN = (ransfer
followed by a 16-character fault tree name
NAND = logical NOT AND
NOR = logic NOT OR
N/M = N out of M logic gate
CONT = continuation of inputs to the previous gate
input - 16 chai acter inputs to the gate
(event or gate names)
description - 60 character gate name descriptions
included as comment
General Rules:

1. A gate definition cannot exceed 255 characters.
2. A line beginning with an asterisk ("*") is a comment,
3. For each gate name a comment should be included giving the gate description.

A.1.5.4 Fault Tree Cut Sets.
The fault tree cut sets are stored in the System relation in the block data file.

File Name:
xxxxx FTC
File Format:
family, fault tree =
eventname * eventname +
eventname * eventname * eventname *

eventname +

eventname * eventname.

“EOS

family, fault tree2 =
where

family - 16 character Family name

fault tree - 16 character Fault tree name

eventname - 16 character Event names in the cut set
General Rules:

. An asterisk ("*") separates cut set events. Spaces are ignored.
A pius sign (" +") separates cut sets.

A period (".") denotes the end of a sequence.

A slash ("/") precedes complemented events.

Event names are a maximum of 16 characters ircluding the "/".
A line beginning with an asterisk ("*") is a comment

e
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A.1.5.5 Fault Tree Attributes.

File Name:

xxxxx FTA

File Format:

family =

name, level, mission, mincut,proCut, sample, seed,sizCut,sys cuts,

events,valuel,. . value9

Family name

Fault tree name

0 = top level tree
Mission time

Mincut upper bound
Probability cut off value
Sample size

Random number seed
Size cut off value
System identifier

Base number of cut sets
Base number of events
Base uncertainty values

where
family - 16 character
name - 16 character
level - Integer 2
mission - Floating point
mincut - Floating ¢ int
proCut - Floating point
sample - Integer 4
seed - Integer 8
sizecut - Integer 2
sys - 3 character
cuts - Integer §
events - Ineger S
value - Floating point
A.1.5.6 Fault Tree Textual Information.

File Name:
xxxxxx FTT

File Format:
family, fault tree =

== text -

“EOS
family, fauit tree2 =

where

family - 16 character
fault tree - 16 character

April 1992

Family name
Fault tree name

Data Formats
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A.1.6 Event Tree Information

A.1.6.1 Event Tree Names and Descriptions

Event Tiree Attributes

A.1.6.3 Event Tree Graphi
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Data Formats

SAMPLE GRAPHICAL EVENT TREE

ABCDE BCDEF CDEFG DEFGH EFGHI
45 —
+4
— 42 3 r I
L -5 SR
r— 4] —— -4 5
43 ——————— 4§ 5

+2 3 4 5
- = — +4 5
43—
pe = § ———— STransfer
-2 - -4 5
L -4 5
"3 — 5

A.1.6.4 Event Tree Logic.

File Name:
xxxxxx ETL
File Format:
family, event tree, init event [[T] =
“TOPS
*1 12| 3| 4] 5 | thisis a comment
ABCDE BCDEF CDEFG DEFGH EFGH!

“LOGIC
+1 +2 3 + 4 +5
-5
-4 5
2 +3 4 5
-3 +4 +5
-5
-4 5
-1 +2 3 K 5
2 +3 +4 5
4 5
-4 5
-4 5
-3 < 5
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General Rules:

1. A line beginning with an asterisk ("*") is a comment,
2. Literal "*TOPS", "“LOGIC", ""SEQUENCES" labels must be present.
3. Logic is built according to the position of the top event in the definition.
Plus sign (" + “)-—the specified top event succeeded.
Minus sign ("-")---the specified top event failed.
Blank (" ")---the response of the indicated top event did not matter.

Data Formats

4. Header, Sequence name, End State name, Xdatal, Xdata fields associated with
each sequence. "Y/N" indicates whether the specified field is visible. A "T" at

the end indicates the sequence transfers to another tree.

5. User text is input following the “TEXT command. Parameters include the size,

justification, color, and location of the text block.
6. The "PARMS command allows input of program control parameters.

A.1.6.5 Event Tree Rules.

File Naine:

xxxxxxxx ETR

File Format:

where:

family, event tree =

IF top! top2 top3

THEN top4 = sysl,
tops = sys2.

IF top3 top4 topS THEN top3 = sys4.

"EOS
family, event tree2

family - 16 character
event tree - 16 character
tops - 16 character

Family name
Event tree name
Top event/system names

A.1.6.6 Event Tree Textual Information,

File Name:
xxxxxx ETT
File Format:
family, event tree =
- text --
“EOS
family, event tree2 =
- text -
where
family - 16 character
event tree - 16 character

April 1992

Family name
Event tree name
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Data Formats

A.1.7 End State Information

entered by the user. The name and description data are ioaded with the SARA * PDS file.

Each sequence can be tied to a single plant damage state. The end state probabilities are currently

A.1.7.1 End State Names and Descriptions.

File Name:

xxxxxx.ESD

File Format:

where

family =
nam=,description

family - 16 character
name - 16 character
description - 60 character

A.1.7.2 End Muate Information.

File Name:

xxxxxx. ESI

File Format:

family =

EEREREEERRARE R R R RN w‘“ be dcﬁned late‘- EREEEER R NN

Family nawe
End state name

End state description

A.1.7.3 End State Textual Information.

File Name:

xxxxxx EST

Fiie Format:

where

family, end state =
-~ text -

“EOS

family, end state2 =

family - 16 character
end state - 16 character

NUREG/CR-5301

Family name
End State name
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Data Formats

A.1.8 Sequence Information

A.1.8.1 Sequence Names and Descriptions,

File Name:
wxxxx. SQD

File Format:
family event. =
name,description
“EOS

where
family - 16 character Family name
eventree - 16 character Event tree name
name - 16 character Sequence name
description - 60 character Sequence description

A.1.8.2 Sequence Cut Sets,

The sequence cut sets are the minimal cut sets for sequence logic as derived from the fault tree
logic. The cut sets are stored in the block data file of the Sequence relation.

The MAR-D sequence cut sets (.SQC) are in a format similar to that of the fault tree cut sets
described in Section 5.1.5.

File Name:
xxxxxx. SQC
File Format:
family, event tree, sequence =
eventname * eventname +
eventname * eventname * eventname *

eventname +
eventname * eventname.
“EOS
family, event tree2, sequence =
where
family - 16 character Family name
event tree - 16 character Event tree name
sequence - 16 character Sequence name
eventname - 16 character Event names in the cut set
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Data Formats
General Rules:

Do

Event names have a maximum of |
complemented events.
A line beginning with an asterisk ("

o

A.1.8.3 Sequence Attributes,

File Name:
xxXxxx. SQA
File Format:
family, event tree =

. An asterisk ("*") separates events in a cut set. Spaces are ignored.
A plus sign ("+ ") separates cut sets,

A period (".") denotes the end of the sequence.

A slash {"/") precedes complemented events.

6 characters including the "/" character for

*') is a comment.

name,endstate, mincut, mission,procut,sample, seed , size, cuts,

events,valuel, . . . ,value9 default flags, used flags
“EOS
family, event tree2 =
where
family - 16 character Family name
event tree - 16 character Event tree name
name - 16 character Sequence name
endstate - 16 character End State name
mincut - Floating point Mincut upper bound
mission - Floating point Mission time in hours
procut = Floating point Probability cut off value
sample - Integer 4 Sample size
seed - Integer 8 Random number seed
size - Integer 2 Size cut off value
cuts - Integer § Base number of cut sets
events - Integer 5 Base number of events
value - Floating point Base uncertainty values
value!l - Sth percentile
value2 - Median
value3 - Mean
valued - 95th percentile
value$ - Minimum sample
value6 - Maximum sample
value7 - Standard deviation
value8 - Skewness
value9 - Kurtosis
Default flags - Default flag set for this sequence
Used flags - Flag set used to generate these cut sets
NUREG/CR-5301 A-20
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Data Formats

A.1.8.4 Sequence Logic.

File Name:
ooexxxxx SQL

File Format:
family, event tree, sequence =
sys| sys2 /sys3 sysd

“EOS
family, event tree2, sequence2 =
where
family « 16 character Family name
event tree - 16 character Event tree name
sequence - 16 character Sequence name
sy - 16 character System name
General Rules:
1. Complemented systems are prefixed with "/".
A.1.8.5 Sequence Textual Information.
File Name:
xxxxxx. SQT
File Format:
family, event tree, sequence =
wes teXt =
“EOS
family, event tree?, sequence? =
== (eXt -
where
family - 16 character Family name
sequence - 16 character Sequence name
event tree - 16 character Event tree name

A.1.9 Piping and Instrumentation Diagrams

A.1.9.1 P&ID,

The piping and instrumentation diagrams is a graphics file in binary format.

and output as-is: o conversion will be performed.

File Name:
xxxxxx.PID
File Format:
(P&ID Ediror format)

April 1992 A-21
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Daca Formats
A. 110 Gate
A.1.10.1 Gate Description,

File Name:
xxxxxx. GTD

File Format:
family =
name,desc. iption

where
family - 16 character
name - 16 character
description - 60 character

A.1.10.2 Gate Attributes,

File Name:
xxxxxx. GTA

File Format
family =
name, attribute

where
family - 16 character
name - 16 character
attribute - 4 characters

A.1.1" Change Sets

A.1.11L1 Change Set Description.

File Name:
xxxxxx. CSD
Fils “ormar;
family =
name,description

where
tamily = 16 character
name - 16 character
description « 60 character

NUREG/CR-5301
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Family name
Gate name
Gate description

Family name
Gate name
Gate type

Family name
Change set name
Change set description
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A.1.11.2 Change Set Information.

File Name:

xxxxxx CS]

File Format:

family change =
“PROBABILITY

where

eventname,calc.udT ,prob, lambda tau, udV, udC, mission, init

“CLASS

Data Formats

eventname,group compType, compld system, location, failMode, train init,att], attl6
calcType,udT,prob, lambda tau udV, udC, mission, init

EOS

family,change2 =

change
eventname
group
compType
compld
system
location
failMode
train

init

attl. attl6

cale

I - Probability

- 16 character change set name

- 16 characters name mask

- 16 characters event group mask

- 7 characters component type rmask
- 3 characters component 1D mask
- 3 characters system mask

- 3 characters location mask

- 2 characters failure mode mask

- 2 characters train mask

- | character initiating event (Y/N)

- Class attribute flats 16 values of Y
or N (yes or no) indicate whether
the attribute described in the class
attribute file is applicable.

- 1 character Caleulation type

2 - Lambda * Mission Time

3 - 1 - Exp(-Lambda * Mission Time)

4 - Lambda * Min(Mission Time, Tau)

§ - Operating component with full repair
©-"ambda * Tau /2.0

7 - 1 +(EXP(-Lambda*Tau)-1.0)/(Lambda*Tau)
8 - Base Probability * Probability

9 - Base Probability * Probability

T - Set to House Event (Failed, Prob=1.0)

F - Set to House Event (Successful ,Prob=0 0)

April 1992
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lambda

udV
wiC

mission
init

NUREG/CR-5301

| character  Uncertainty distribution type
L . Log normal, error factor

N - Normal, standard deviation
B . Beta, b of Beta(a,b)

G . Gamma, a Gamma(a)

E - Exponential, none

U

- Uniform, Upper end pt.
Floating point Probability value

- Floating poiat Basic event failure rate per hr
Floating point Time to repair in hours

Floating point Uncertainty distribution value

4 characters  Uncertainty correlation class

Events in same class are 100% correlated.

Floating point Mission time
Boolean (T/F) Initiating event

A-24
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A.2 SETS

A.2.1 Sequences
A.2.1.1 Sequence Cut Sets,

File Name:
xxxxxx DNF.

Data Formats

The format of the SETS output cut sets file ( DNF) is dependent upon the command issued within

SETS. The factored form is
A*@B+ ()
The disjunctive normal form is
A*B+A*C
ONLY the disjunctive normal form is accepted by the MAR-D at this time.

File Format:
sequence-name =
eventName * eventName +
eventName * eventName.
where

.....

General Rules:
1. An asterisk ("*") separates event names. Spaces are ignored.
2. A plus sign ("+ ") separates cut sets,
3. A period (".") denotes the end of a sequence.
4, An asterisk ("*") in the first column denotes & comment.

A.2.2 Fault Trees
A.2.2.1 Fault Tree Logic.

File Name:
xxxxxx.SET.

File Format:
FAULT TREES fault-tree-name.
COMMENTS descriptive material *

gate-type $ gate-name. IN$ input-1, input-2, . . . | input-n.
OUTS output-1, output-2, . . . , output-n.
event-type Sevent-name. OUTS output-1, . . . , output-n.

April 1992 A-25
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fault-tree-name - The name of the fault tree.

gate-type - The type of gate being defined.
AG = AND gate
OG = OR gate

EOR = Exclusive OR gate (converted to SG)
EAG = Exclusive AND gatc (converted to SG)
SG = Special Gae
gate-name « The name of the gate being defined
(16 characters) input-n
- The names of the gates or primary
cvents that are the immediate inputs
to the gate being defined (16 characters;
output-n « The names of the gates that are the
immediate outputs of the gate or primary
event being defined (16 characters).
event-type « The type of primary event being defined.
BE = Basic Event
CE = Conditional Event
UE = Undeveloped Event
DE = Developed Event
EE = External Event
COMMENTS - Defines a comment. Must follow a " "
delimiter.

A.2.22 Fault Tree Cut Sets.

The fault tree cut sets are stored in the System relation in the block data file The format of thr

cut set file (.DNF) is given above.

A.2.3 Basic Events

A.2.3.1 Basic Event Failure Rates.

File Name:

xxxxxxx.VBK.

File Format.

where

VALUE BLOCKS value-block-nanie
prob $ name-list$
prob $ name-list$

prob - point value probability estimate
name-list - list of event names separated by commas
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