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ABSTRACT

The Nuclear Regulatory Commission's Of6ce of Nuclear Regulatory
Research (NRC-RES) is presently funding the development of the Models and -

Results Database (MAR D) at the Idaho National Engineering Laboratory.
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.

1
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EXECUTIVE SUMMARY

For several years, the U,- S. Nuclear kegulatory Commission (NRC) has
been using the Integrated Reliability and Risk Analysis System (IRRAS) and the
System Analysis and Risk Assessment (SARA) tools to analyre and evaluate
generic issues, multiplant actions, and other probabilistic risk assessment (PRA)
related problems. These personal computer (PC)-based software tools have
preven 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 Equation
Trar.sformation 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 utilize current PRA material
and exploit the advantages 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.

L MAR-D provides facilities to load, store, and extract all of the
!' information associated with an IRRAS PRA. This information includes the
| fo!Iowing: event trees (logic and graphics), sequences (logic and cut sets), fault

trees (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 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.

1his reference manual provides an overview of the functions available
within MAR-D and step-by-step instructions for operating the system.
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FOREWORD |

-1
The U. S.-Nuclear Regulatory Commission has developed e powerful 1

suite of computer programs for the performance of probabilistic risk assessments -|
(PRAs). This suite of programs allows an analyst to perform many of the i

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, analyre, and quantify the data, and to display
results and perform sensitivity analyses. The programs included in this suite are - I

as - follows: hiodels And Results Database (htAR-D) software Integrated
Reliability and Risk Ana|ysis System (IRRAS) software, System Analysis and

;

Risk Assessment (SARA) software, and Fault tree, Event tree, and P&lD (FEP)
graphical editor software. Each of these programs performs a specific function
in taking a PRA from the conceptual state all the way to publication.

htAR-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. htAR-D also provides the facilities for 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
maximura data interchange. Elemems of this software are included with both
IRRAS and SARA to allow these programs to load and unload data in h1AR-D
format. Normally, the entire h1AR-D software is used only by ' hose performing
a data loading function and is not required by the end user. Documentation for
h1AR-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.

I

April 1992 xy NUREG/CR-5301

t 7s- - - - - , . ,,_ _ _ _ _ m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _



. - ._ _ _ _ . _ ~ _ . _ _ _ _ _ . _ _ . _.__ _ _ . _ . _ _ - . . _ ._ _ _ _ . . . _ . _ _ . _ _ . - _

SARA is a program that allows the user to review the results of a PRA
and to perform limited sensitivity analysis on these results. It is 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 IRRAS-

should be used so that new cut sets can be accurately generated. This tool is
,

intended to be used by a less technicallymriented user and does not 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. ALo 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&lDs and uncertainty distributions. The user of this program
can gain a better understanding of the results of a pRA without getting into the
details of the construction and analysis work behind the PRA. The SARA
reference manual and tutorial are available as NUREG/CR-5303, Volumes I and
2, respectively.

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

graphical tools developed for performing risk assessment. These tools include ,

the graphical event tree, fault tree, and P&lD editors. The event tree and fault
*

tree editors are available through IRRAS; however, the P&lD editor 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&lD editor allows the user to construct
and modify plant drawings. - These drawings can then be used to document the,

modeling used in a PR.A. These editors are an integral part of a PRA. With the!

FEP tool, the user need 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.

|-

|
r

i
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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. S. Nuclear Regulatory Commission (USNRC). It 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 Transfort% tion System (SETS).] This reference
manual 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, and state, and sequence data;

* Manually modify the descriptive information of the loaded 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, et* sets, reliability data, and descriptions. Typically,

a. FRANTIC ABC is a PC interactive, user-friendly, and mu h-cuhe. aced verson of the mainframe FRANTIC III
version. It evaluates the time-dependent and eage unavailability for any general system. Nonrepairable,
monitored, and periodically tested components can be treated in the model calculations. A unique feature of

| FRANTIC is de 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. IRANTIC
also includes an extensive sensitivity analysis capability for addressing the effects of testing and maintenance
procedures. The program provides full-screen editing of allinput data and displays the results as tsb!es md graphs.
Data may be entered manually or loaded from previously saved PC files. The cut sets can tc im directly
from an IRRAS file or from the MAR D database. A complete user's manual is available,1,ut dotamentation is
also available directly from on-line help screens.
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for nuclear power plant analysis, the family is a given plant or unit. The term " family" is used rather
than " plant" to allow the grouping of data for a single study on a plant and, as with IRRAS, to increase
the community of users for the database system.- Data for each family are put into separate DOS
subdirectories. g

1.1.1 Data Organization

Figure I shows the structure of the hierarchical, relational database used to store ea;h family's
data. The nodes of the tree represent the following relations:

1. Basic events for all cut sets in the family,
_

2. Event attribute descriptive information,

3. Systems (Fenit trees),

4. Event trees,

5. End states (Plant Damage States).

6. Sequences,
,

7. Graphical information,

8. Gates,

9. Histograms, and

10. Changes to event data. -

FAMILY

l
BasicEvents Systems Eventirees Endstates Graphics Gates histograms

Deser ptions Attr butes Segienc es

Probab Lities

Figure 1. Hierarchical d;tabase structure.
._
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Introduction

in ger.eral, each relation contains name, description, identification number, and textual
informat# n fields, and then any fields specine to that relation. To store the relation data, four files may

*

existi

* schema.DFL,

relationName.DAT,a

.

relationName.IDX, and*

* relationName.BLK.
Rese files are created automat" ally both in the data loading process and during program execution. The
schema.DFL file contains the information necessary to allow the software to read the data Oles. It is a
" road map" of the data and should always accompany the data when transferred. He *.DAT file must
exist; it contains the actual data and information about the key of the relation. The *.lDX file contains
indices to the data of kcyed 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 attributes, failure modes, component types, wid
system types are 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
3.2).

1.1.2 Data Files

Files containing information to be loaded into the database must be standud ASCl! 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 (Section 3.2). Files can then be loaded and the data manipulated using the
options described in Section 4.

,

1.2 Capabilities

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:

SELECT Family (Sestion 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 dat9 from the database and convert to the
desired format;

MODIFY Databa,(Section 6)--create families and make changes to loaded information;

April 1992 13 NUREG/CR-5301
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l

REPORTS (Section 7)--report on the contents of the current family; and

UTILITY (Section 8)-change system constants and reformat (rebuild) relatiens.

|

|

Family

,|| ,

SURRY: --- / -/-- - -/--/ - |

I|'
'

~~V~-

V
MR D 4.0' | 1 |EXII

- - select -ramily |

LOAD Data,

extract DataO KOlF V Database
-

- - REPORT $ |

']1 l|
utiuir

O
1|ioption |El

- ,I

,

FI ure 2. MAR-D main menu.C
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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 personal computer
with Dick vp wiing System (DOS) Version 3.3 or later. The computer must have at least 640K of
memory, and a large capacity disk drive. The software must be placed on a large capacity disk drive to
have room for the data files, although only one family may be used at a time. A coloi 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 root directory that contains the following:

FILES = 30
BUFFERSal5
DEVICE = ANSI.SYS

The device driver ANSI.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 - Concatena:es 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 data from the distribution
floppy disk onto your hard drive. The loading process creates thtw new directories, if they do not
already exist. These directories are \PRADATA.B1, \PRATOOLS.B1, and \ HALO 88. The
PRATOOLS.Bl directory contains the program, the PRADATA.Bl\ DEMO directory contains sample

'

data, and the HALO 88 directory contains the graphics package.

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

c:\ > m: INSTALL d: < Enter >

where m: is a floppy disk drive containing the first M AR-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 M AR-D, simply change directories to PRADATA.B 1 (CD\PRAD ATA.B 1), type M ARD,
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). When 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 2-1 NUREG/CR-5301
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Models erd Results Database
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MAR D 4.0 is the result of research work corducted at the Ideho National '

Engineering Laboratory (INEL) through fording provided by the u. S.
Nuclear Regulatory Comnission.

WARRANTY DISCLAIMER

Neither the United States, nor the U. S. Department of Energy, nor the
U. S. Nuclear Regulatory Comnission, nor EG&G Idano, Inc., nor any of
their emloyees, makes eny warranty, express or imtied, or assunes any
legal liability or responsibility for the accuracy, comletenese, or
usefulness of any information, apparatus, product, or process disclosed,
or represents that its use would not infringe privately owned rights.

Egure 3. MAR-D copyright form.

ton 5tanta

User Information
I User Name EC&ri Idaho, Inc. (thel)

Monitor type (0-CGA, 1-EGA, 2-VGA, 3 VGA+, 4 BS14A) 2

(D-IBM, i-PARADISE, 2 ATI, 3-TECMAR, 4-TSENG, 5-VIDE 07, 6 PLASMA) 0
Printer type (0 Other, 1-L, mon, 2 HP La$er) 2

Printer has co mlete IBM character font? (Y/N) N

Plotter communications port (0-None,1-Coml, 2-Com2, 3-Ccen3) 0

Use alternate basic event Names ? (Y= alternate N* primary) N

laportance Measurement Type ? (R= ratios, 1* intervals, U=uncert) R
Verify when loading MAP.-D data ? (Y= verify, N= don't verif y) N

Uncertainty

Random number seed 0 Sample size 1000
Cut Set Generatior.

Cutoff by size? (Y/N) N Site cutoff 6
Cutoff by probab:lity? (Y/N) Y Probability cutoff 1.000E 015

Mission time (hours) 2.400E+001
File Locations

Scratch drive and directory
Halo drive and directory path \ mat.088\

Change any of the constant values shown ard press the < Enter > key.
'

%

Figure 4. LSet constants-screen 1.

|
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Conataot4

fault tree Graphics Information

Names

Event Name EVENT hame Height 50.

Gate Nane GATE Line Type 1 ,

Text
Height 0.50 Justification C Boa Y

N/M Height 1.50 Space Factor 1.40

-Toggles- Colors
FILL u colers ==>
Grid N

Blank Y Till *
Show Name Y Name X

Show Text Y Line X

MultiPick Y Text X

Cursor X

Change any of the conn ant- es shown and press the < Enters key.

Figure 5. Set constants-screen 2.

Ccnatants

Event free Graphics Information
| IIl-| 8 1 1 6 -|| |IfIlIlIIElIIIt|o

'

Colors . 0 1-2 3 i 5 8- 9 10 11 12 13 14 1>
Main Henu Tent Color. . . . . . . . . . . . . 15. . , ,

Ma in Menu Back gromd Color. . . . . . . . . . . . . . . . ~1

2nd Levet Nenu Text Cotor . . . . . . . . . . . . . . 14
2nd Level Mer.u Background Color . . . . . . . , 5. . .

3rd Level Menu Text Color . . . . . . . , . . . . . . . 12
3rd Level Menu Background Color . . . . . . . . . . . . . 9

| Cursor Color. . . . . . . . . . . . . . . . . . . . . . 15
Line Color 10.................... . .

! Text Color . . . . . . 14...............

Text Neight . 50.... ... ...... , ,. . .

Hide Text . . . . . <Y = hide, N = don't hide). Ni .....

|- Text Justification.- <L = left, C = center, R = right> , . L
'i Main Menu $1de <L e left, R * right> .. . . . . L

file conpecting <Y = pack, N * don't pock >. . N. . .

.

Change any of the constant values and press the < Enter > key,

a

| Figure 6. Set Constants-screen 3.
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Getting Started

De copied files now reside in the database. The data can be modified, deleted. output in another
file format, or output in report or sununary form,

'2.2 Menu Operation-t

Figure 7 shows the Key Functions help screen, accessed $y pressing < Alt /H >, 'Ihis screen
identifies the functions of some special keys used in MAR-D.

Key function Help.
ealt"""+ Enter restore field -Ctt/R ,

home --- -Hane clear form" " Ctt/Home' -|
get help-~-F1 clear field "ctt/End I

erd help- ~F10 copy screen" " Ctt/K |
autohelp-- -Alt /A B&W / color" " Ctt/B '

ins mode- --Ins delete - " " ' Det

m
Figure 7. Key functions help screen.

The carriage return <CR> or < Enter > key sends a completed screen to the program for i

execution. ' The arrow keys and < Tab > key move the cursor around the fields oa a screen, 'Ihe 1

<Home> key moves the cursor to the home field on the screen. The <lns > key inserts charv.ters in
the text in a field, The < F10> key terminates a help screen. < Ctrl > R restores a field to its original
setting, < Ctrl > < Home> clears all entries in all fields on the screen. < C:rl > < End > clears the i

selected fie't < Ctrl > B switches the display between black and white and color. < Ctrl > K copies j
the screen into a file on the disk named SCREEN.CPY. Multiple uses of < Ctrl > K will append each |

screen to the bottom of the SCREEN.CPY file, l

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 letter of the option in the option field, fill in the remainder of the screen, and !

ipress < Etaer > , On screens where fields (other than the option box) are display-only (i.e., you cannot ',

change the information), the right arrow will work as an < Enter > and the left arrow will work as an I
'

< Esc > .

|
. 1

2,3 Irivoking MAR-D
'

To begin using the MAR-D type

c:\PRADATA.Bl > m;gd < Enter >

NUREG/CR-5301 2-4 April 1992
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Getting Started

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 thrse forms (Figures 4-6) is displayed allowing you to set various constants,
select colors, identify your hardware, etc. These constants can be changed whenever desired using the
Utility Constants option (Section 8.2),

or

R R R-D 4. s
Models and Ret >'s Datatwse

EEECISiSTISsIMCIES$2O3C|ECEUisis%$$$CC2320$CCiEID@ ISO

MAk D 4.0 la the result of research work cordxted at the Idaho hational
Engineering Laboratory (INEL) through funding previoed by the U. S.
Nuclear Regulotory Cominslon.

WARRANTY DISCLAIMER

Neither the United rtates, nor the U. $. Department of Energy, nor the
u. S. Nuclear Regulatory Comission, nor EGLG Idaho, Inc., nor any of
their erptcyees, sakes any wrenty, express or inplied, or asstsnes any
legal liability or.responsibitity for the accuracy, c orrpt et eness, or
usefulness of any information, arparatus, product, or process disclosed,
or represents that its use would not inf ringe privately owned rights.

Figure 8. MAR-D copyright form.

After the copyright screen and/or constants screens are displayed, the MAR-D Main Menu
(Figure 9) appears. The name of the last selected family will appear as the current family name in the
box at the top left corner.

:

|- Each option listed on the MAR-D main menu is discussed in the following sections.

|
|

April 1992 2-5 NUREG/CR-5301
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L Getting Started

i

.

remity

,||SURRY ..../../.. ..../..f..

T I|
MAtD4.0'|1 |_EX1T

- - SELECT Family .|

LOAD Date
EXTRACT DataO- MODIFY Database

-

- - REpoets |

'|1 |uritity

O |I

. - _ ;||
- - Option: |E|-

Figure 9. MAR-D main menu.

.

|

f

i

f'

|

.

|
| --
,

I

i
!-
,
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3. bELECT FAMILY

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

The current directory is the current family unle,ss you select another family. M AR-D retains the
last family you selected when you exited the program so when you enter MAR-D again the last family
selected is the current amily. The Select Family screen (Figure 10) lists all families in MAR-D. Thef

select family function provides four options: Exit, Select, Family Copy, and Copy. In addition, three
function keys are available:

< Esc > Exits the Select Family module and returns you to the MAR-D main
menu.

< 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 pan of the family
name you wish to locate 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 is especially useful when there are several screens of families to
display.

Family
SURRY Seteet Fimi| y

option |SI Exit / Select / Family copy / Copy

- Family Natue - Directory - Description
PRADATA PRADATAi

SURRY SURRY SURRY UNIT 1

i

i

,

| < Esc' <F1> <FS>

j Exit Help tocate

|

!
Figure 10. Select family menu.

April 1992 3-1 NUREG/CR-5301
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Select Family

3.1 Exit

Typing < E> in the <>ption field and pressing < Enter >, or pressing < Ese > will return you
'o ti.e MAR D main menu.

3.2 Select

His option is used to select the family data files that will be accessed during subsequent M AR D
functions. To invoke the option, type < S > in the option field, highlight a family, and press < Enter > .
If a family is not highlighted, the message l'osition the curwr over the family to selat will be
displayed. When a family is highlighted and selectd you will be returned to the MAR D main menu
where the selected family name will appear at the top 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
esmot be selected, the message Unable it, select desired family appears, the previously selected family
will be retained, and you will be given another chance to st. ect 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 wl" he retair.ed, and the message
Unable to selwt desired Jamily appears.

Verston ConfIlet

WARNtNG
some of the data base files were created with a different version of the
software. All conflicting files will te retaal i and reorganized to
match the current version. Data fer .his f amily cannot te accessed or
modified untt| the mes are retd tt.

Do you wish to > at e.ue? {h| (Y, N)

a
Figure 11. Version conflict warning messtge.

3.3 Family Copy

This opte;. provides the me ns of copying database files between families. If a family containsi

! data ina.: 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 pr'eserved. The,

i family you are copying te should be empty. This option will overwrite all existing files. To invoke this
|

| NUREG/CR 5.101 3-2 April 1992
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Select Family

option, type < F> in the option Geld, highlight a family, and press < Enter >. If no family has been
.

highlighted, the message Position the cursor os er the family to copy from appears at the bottom of the l
screen. If this message appears, highlight a family and press < Enter >. The message Postilon 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 to the second family highlighted.
When the files are copied, the menage Family successfully copied appears.

3.4 Copy

This option provides the meara of copying any file (raw data and/or a MAR D file) into any
family. If the user has a need for data that was generated using another application, this option provides j

the mechanism to copy such data into a family. To invoke this option, type < C> in the option field, I
'

highlight the family to copy to, 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. If 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 is displayed. Specify the !

entire peth of the data to be copied and 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 tile name, or pressing < Enter > without specifying a path
results in the data not being located, and displays an error message Unable to h>cate requested file (s).
To return to the Select Family screen without copying a file, press < Esc > . 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 to the Select
Family option and copy your database into the new family.

April 1992 3-3 NUREG/CR-5301
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Sciect 17amily

F1le Copy

inter Source For File Copy

Enter ccuy.|ete source path, ircluding file specif tratim.

Source file specificatim.

Destihet im DirtClOry.
C \8'R AD AT A.81\*1*R Y

Figure 12. Enter source for file copy.

. _
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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 you wish to load 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 loadni. If it is not correct, use the SElliUT Family option again to 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 (I igure 14). ,

The right arrow or < Enter > will take you to 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 18 will appear listing the files that contain that
data and have the preper extension.

T
Femt(y

$URRY Load
-

$etect DarA SOURCE

tu,t

MAO D
1RRAS
f,APA

$EIS

Option |E|

Figure 13. LOAD data tools.

April 1992 4-1 NUREG/CR-5301

-- -%- er g,g,g=.-y,+ - .--*,e.,.yvur_. y ._.,-e.,-iw.



Load Data

lamily
$URRY Load

select DATA LOURCE

Latt

MAR D . Family
IRRA$ At t ritut es
$AkA tesic Event

stil $Ystem
tvent tree
INdstate
sequence
cate
Change sets

Option [M|

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

-- r emi t y
SURRY Load

Data source -> select MAR D Data

init tatt |

MAR D - Family
IRRA$ Attritutes
EARA Basic Event

Stil $Y$ tem
Event Tree
ENdatste
$equence
Gate
Change Sets

Option |E|

Figure 15. LOAD data types.
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load Data ;

|!
!
,

.,|

Family
SuttY Lead

Data Source -> Select MAR D Data
,

|

talt Exit

MAR-D -- immity Descriptions .ffD
IkR48 Attritutes Logic .itL
$AAA Basic twent GreMies .0LS

SETS $Ystem Cut Sets .FTC
(Vent free Att r itut es .FTA >

[Wdsiat e text .711 '

terumco Piping & Instr .PID
Gate
Chan0e Sets

,

Optici |YI
,

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

Family
SURRY Load

Date $oarco MAR-D Daft. 11PE -> Select System Data

tait Exit talt

MAR D - family Descriptions .FTD
IRRAS Ltt ritxJt es Logic .FTL
SARA Basic Event Graphics .DLS

FETS - System - Cut Sets .FTC
Event Tree At t ritut es .71A
EWdstate Text . fit

sequence Piping & Instr ,PID
Gate
Change sets

Option |E|

Figure 17. LOAD data type data,
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Load Data

,

family

SURRY Loed MAR *D to Data Best
fault free Graphics

option |L| tatt / Load file (s) '

4KV1M 4tY1J ACC ACC4 ACC5 ACC6

AFW*1 AFW 2 AFW 3 Af'W1 AFW13 AFW134

AfW138 AFW14 AFW14A AFW14B AFW15 AFW1SA

AfWi$8 AfW16A AFW17 AFW17A AFWirB AfW18
AFW15A AfW2 AFW21 AFW21A AFW22 AFW?2A

AFW3 AlW5 AFW6 C CPC1 CPC2

CPC3 CPC4 CPCA CPCB CPCC CS

CS$1 CS$2 CV D1 02 D3

D4 D5 06 (1A (1B fil t

(2111 (11111 C411v E4801M [4801J EH1

EH2 (J) EJ2 ts181M istB1J f1

Figurer 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 data,
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 Cles that have no
prerequisite loaded files (* CfD, *.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 fi!cs (e.g., the *. bel file contains event names also
contained in the *. BED file). See Table 1 for a listing of files and their prerequisite files and dependem
fields.

If a dependent field does not exishn the database at load time, that _ field will be displayed in a
confirmation / add menu. Thus, if an event prne contained in a *. bel file does not match any event name
previously loaded by the *. BED file, the l',:w name will be displayed with the option to add the eventI

name or simply abort the load process (Fig &e 19). Note that the dependent field name cannot be edited

at this point, if the nan 4 is not correct the: exit, fix the mistake, and reload. 4

|

|
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Load Data

llowever, if you suspect your data files have multiple cross-reference errors, load the files and
allow the load procedure to find the errors for you. As an error is displayed to the screen, write down
the line number and file name and continue with the load. When the load is finished, make the necessary
;c:rections to the data files, delete the database files for that family (i.e., the *.DAT, *.lDX, and *.llLK
files), and restart the load procedure. i

|

l

!

7emity
SURRY Add Event

Option |A| t a t t / A:tj

twent AttritaJtes
Names twpId Sys Train Type 7/ Mode L oc at ion init?

<P> k
i

<A>

<G> 1 2 3 4 5 6 7 8 9 1D 11 12 13 14 15 16
'Class Attritutes N N k N W N N k N N h N N N N N

'Description

Uncertainty Data failure Data
Calcutetton TypeDistribution Type *>

(press <F1> for ilst of types) (press <f15 for list of types)
Value >* E - ProbabtLity *E- -- ;

Correlation Cttss > Lantda *t--
Process flag 4- Tau >*t-

Flag * Mission Time > t-

Figure 19. Editing screen for adding a basic event.

<

April 1992 4-5 NUREG!CR-5301

r

. - - - , . - , . -, . . . . .- _ . , . _ . , , . . . _ _ . , . . . , _ ,,-.,--,-..,._-.,-...~.v..,_m ~ , . . . - - - . . - _ . - , - . . . _ - , , _ , , ,



_ _ _ . _ _ _ _ m___ _ . _ _ . _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ . _ _ _ . . -.. _ . _ _ __

Load Data

Table 1. File extensions and their prerequisite Gles and dependent Gelds.

Cro@ flte Prereq. fit (s Dependent fletds
esemes .......es....essesseessessema... s=3sena.....am s, ...

F aral t yt . FAD -* - "**

.FA1 = * * ****

.rti .... ....

NDfEt consistency checking for family names is active for
ELL flies.

.............................................................

A t t rita,tt es t . CAD "" *"-

.CfD -+*+ ***+

.FND **** -***

.LCD ** - ***-

.51D **** ***=

....................................................... .. ,

BasicEventer . BED **** --

. bel . BED Event Name

.8EA . BED Event Name
. CAD Class Attr r

.rfD Copp Type t

.FMD Fait Mode

.LCD Location

.$1D - System type-
.................. .......................... ...............

tystemst .FID '" '" #

.DLS **** a***

.FTL . BED Event Name
.G1D Gate Name

. Fit .FfD System Name
. BED Event Name

.FTA .FID System Name

. Fit .FiD System Name

NDTE: .DLS and .Fil files are put into Oraphic relation
instead of system relation. No cross relational cross
checking evaltable for graphics name.

............ ................................................
iEventirees .E1D "" ""

. ETA .ETD Event free ham
.BE1 Init Event

.ETG .ETD Event free Name

.ETL .EfD Event free Name
. bel Init Events.unless top
.FTD- System Name f or TDP$

.Eff . tid Event free Name
NOTE: .ETG la currently loaded as text. .ETL should took-

exactly like .ETG flie.
.............................................................

Endstates: .ESD "" ""

.E51 ????- ????

.E57 .ESD End State Name
................................................. u ..........

Sequences: .500 .EID Event Tree Name
.SQC .ETD Event free Name

.500 Sequence Name

. BED Event Name
.50A .EID Event f ree Name ,

. $0D - Sequenee Name

.ESD End State Name -
|. .50T .EID Event free Name
j .500 Sequence Name

..............................................................

:

I'
1
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!
t

lead Data j

;

;

Table 1. (continued)

Grom......... file
Prereq. flies Deperdent fletds

.... .............n............................-.....,

Gates t .GTD - -* *

.GTA .GTD Gate home
..............................................................

Change setet .CSD "" "

.Csl .CSD Chthge set hame
. BED twent kame

!

Each data type is discussed in the following paragraphs.

4.1.1 Fandly

Family descriptions, attributes, 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, e.d 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, failure 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 be loaded into the database. The alternate
name of the event defaults to the value of the primary name if an alternate name is not specined, nc
Cle 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&lDs) can be loaded into the database. System cut sets and attributes data can be loaded into
either the base case (permanent) or alternate (temporary) Deld 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 S AR A will use alternate Gelds for comparisons of changed value results. De
Ole formats are described in Appendix A.

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

April 1992 47 NUREG/CR-5301
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Load Data-

!

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 i
;

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
,

hquence 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 attributes, 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 is displayed
(Figures 20 and 21), as an event tree must exist befo e a sequen e an be loaded. Dis is not necessary !

for MAR D format sequences since the event tiee names are contah'ed within the format.

The event tree initiating 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.

.

'

l
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Load Data
,

,

Femtly

) DIM Load

Option |5| talt / Select / AM

- Event free
.

Description

LOSP Loss of offsite power event tree

telect an Event tree to load tequences.

<Ett> <F15 af$3
tatt Help tocate

Figure 20. Listing of event trees for loading sequences.

Add Event iree

Option |A| Exit / AM

Wane
Description
Initiating event rt y

Figure 21. Add an event tree for loading sequences.

i
:

l
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Load Data

.

family i4

SURRY Load MAR D to Data Base !
$ w e cut Sets |

Option |S| Exit / Base rese / Alternate

A A 05 ATV$1 ATWS2 51 52
i

$3 T1 T151 1158 12 15A
i

15s 17 y

:

Figure 22. Event tree sequences to be loaded.

4.1.8 Gate

Gate narnes, 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 set option in IRRAS 4.0 can be
_. loaded via this file. The file format is described in Appendix A.

.

k

r
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5. EXTRACT DATA

Data can be output in MAR-D (IRRAS, SARA), SETS, or FRANTIC format using the
EXTRACT Data option. He 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, graphie, and textual
information, if all files afe selected for extraction, the file nann 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 ID
number.

NOTE: If a 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 type (Figure 24), and finally the specific data '

to be output (Figure 25). In outputting some data, a fourth menu appears (Figures 26 or 27). Read the
note at the bottom of the screen as well as the appropriate section on extracting that data type.

,

Family
DEMO ratraet

i

DATA to EXTRACT

Exit

MAR D
IRRAs
SARA

stis
FRANTIC

optionjE|
|

|

Figure 23. Extract data tool selection.

|-
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t

Extract Data

1

L

family
DEMO Eatraet

Data to Extract -> Select MAR D Data a

fait Exit

MAR D
' family~

IRRA$ Attributes
SARA basic Event

'

SETS $Ystem
FRANTIC Event free

EWdstate- i
SeoJence

'

Gate
Change Seta

option |El,

Figure 24. Data types that can be extracted.

Family
SUkit Y Extract

1

n

Data to Extract MAR D DATA TYPE -> 5 elect System Data

Exit Exit talt

MAR D - Famity Descriptions .F1D
1RRAs Attributes Legic .FTL
$ ARA Basic Event- Graphics .DLS

SETS - $Ystem - Cut sets .FTC
FRANTIC- Event free Attributes .FTA

ENdstate Text .FTT-
Sequence Piping & Instr .PID
Gate
Change sets

option |L|

Figure 25. Selection of the data file type to extract.

.
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lixtract Ihta

family
OEMO [ mtraet Data Bate to MAR D

F aul t T r et* L og i r

(ption|1| Exit / enpanded / Logic

- f ault f ree - Data - Desc r i pt im
CCS L Contairewnt Cooling System f ault tree
ECS L tmergmcy Cooling System f ault tree
LOSP L Loss of Of f site Power Initiating tvent f ault tree

<tset <F1> *F5*
fait Help L oc at a

Figure 26. Extract fault tree logic.

Family
DIMO E. s t r a e t Data Base to MAR D

Fault free Cutsets

OptionjB| Exit / Base ~.ase / Alternate
v

~ fault free - Data Description -
CCS C Contairvent Cooling System f ault tree
[CS C (mergency Cooling System f ault tree

a

<tsc> <F1> <F5>

Exit Help Locate

Figure 27. Extract sequence cut sets.
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Extract Data

5.1 Family

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

5.2 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 etitire 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 to "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 logic
graphics, attributes, rules, and text are selecte<l from an output menu.

5,6 ENdstato

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 tree'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 a file with that event tree's name, if a single event tree is selected, the output sequet e menu
containing all of the sequences associated with that event tree will be displayed (Figure 29). If all of the
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Extract Data !

r

sequences are selected, those sequences will be output to a single file with the event tree's name. If a
Lsingle sequence is selected, it is output to a file with that sequence's name.

' i

Fareiiy -==i-===

DIMO Eatreet Date Base to MAR D
$cgaeree Cutsets

option |B| talt / Sese Case / Alternate

tvent free Description-

LosP Loss of offsite power event tree

|

1

<fsc> efin <F$>
(alt Help locate

Figure 28. Extracted sequence cut sets.

!

5.8 Gato

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

5.9 Change Sets

All change set information used in the GENERATE option in IRP AS 4.0 can be output for an
entire family.

,

1

,
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I

:
>

Extrut Data
!

t

._

l >

family
DEMO E* tract Data Base to MAR D ,

- Sequerece Cutsets j

i

- Event f ree m Option |X| talt / extract
LO$P |
- Sequerw e - Da t a Description
1 LOSP EC$ CCS Loss c8 Of f stte Power with success of EC$. tw core damage I

.

2 LOSP+tCS Ctl C Loss of Of f site Fower, f alted EC$, success. CCS, core dama=

,

3 LOSP EC&+CCS C LO$P, felled ECS & CC5, core damage 1 contaircent f alture '

i

< Esc > <F1> <f5> ,

Exit Help toc ate '

.

2
Figure 29. OUTPUT Sequences of an Event.

r

P

-
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6. MODIFY DATABASE;

'Jhls option allows you to uniify the base or original family data files for a family event trees, ,

systens, end states, basic evehts, attributet gates, graphics, and histograms. To invoke this option, type
< M> in the optic.n Geld or highlight Modify Database and press < Enter >. Figure 30 will be
displayed.

_ - _ i

u == family - I
,

sVRRY M0diiy Detabaee
w -}

-.

i

Entt

F arrily
tvent frees

,

*

$Ystems
Ekd States
Basic Ev+nts
At t r itaites
c tes
dratAlce
Histograms

'
'

Option |El

,

- Figure 30, Modify cata base main menu. e

in general, each of th options shown in Figure 30 use the same modification functions: Exit.
Add, Modify, Delete, and locate, Sorne of the options have additional functions such as: Text and
Sequences.

The following function keys are available throughout the Modify Database option:

< Esc > Exits the current option and returns you to the Modify Database screen.
:

< Fl > Displays associated help messages.

< F2 > Mark / Clear tags items for use in the selected option.

< F3 > 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,

,

April 1992 6-1 NUREG/CR-5301
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Modify Database
i

1

1

< F5 > Locate an item, nis option will display a blank Deld in the cer.ter of
the scrcen, and a message I'leme enter name to locate will appear. %e
user should enter the t.ame to be located and then press < Enter >. This
feature will place the highlight on the located name, if the required
came is not found, then the next narne in alphabetical order will be
highlighted

6.1 Exit i

This option returns you to the MAR D main menu. To invoke this option, type < E> in the
opson Geld and prcos < Enter > , or press the < Esc > key.',

G.2 Family

This option allows you to add, modify, and deicte a family or modify the associated text. To
.

invoke this option, type <F> in the option Geld or highlight Family and press < Enter >. Figure 31
,

will be displayed,
r

.

Family
sURRY Edit Famity

.

Option |Ej Exit / Add / Modify / Delete / Test

- Family Name - Directory Description
BROWN 1 BROWN 1

DEMO DEMO Demonstration sagte f amhy
LEARN LEARN se@te family of data for t?: SARA 4.0 Tutorial
LEARN LEARW2 samle family of data for the SARA 4.0 Tutorial
k2ADATA.81 PRADATA 81
SURRY SURRV sVERY UNIT 1 RELEASE DATE 04 11 91

<Esca <F1> <F5>
Exit Help L ocat e

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.

NL REG /CR 5301 6-2 April 1992
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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 Held 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. De options at this point are
Exit, Add, and Passwords.

Add Fam1|y

option |Aj talt i Add / Passwords

Name L oc ation Cc@any Type Design Verdor

Description free type

operational date custification date Mission time
. ..i..i.. ....t..i.. ......t....

,

Figure 32. Editing screen for adding a family.

.

6.2.2.1 Esit. This option returns you to die Edit Family screen To invoke this option, type
<.E > in the option field and press < Enter >, or press the < Esc > Sv.

6.2.2.2 Add. This option performs the actual addition of the family to the database. To invoke
this option, type < A > in the option field, enter a f amily name and any of the other information you
wlAi, and press < Enter >. At completion of the Add you are returned to the Edit Family screen, where
the addition of the new family will be re0ccted.

6.2.2.3 Passwords. His option not yet available.

6.2.3 Modify

This option allows you to modify the family data record. To invoke this option tyre < M > in
the option field, highlight the family you wish to edit, and press < Entet > . He Modify Family screen
is shown ir. Figure 33. 'Ine options at this point are Exit, Modify and Passwords.

6.2.3.1 Exit. This option returns you to de Edit Family screen. To invoke this option, type
< E > in tl e option Geld and pcess < Enter > . or press the < Esc > key.

April 1992 63 NUREG/CR-5301
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Modify Databau
I

i

!

NodIfy Tamity

,

option \M) Exit / Modify / Passwords

Name Location cwpany Type Design Verdor
SUttf WitLIAr$5URG VA VEPCO h/R 3 LOOP W

Description free Type
SURtf UNif 1 RELEAst DATL 04 11 91

operational date Qualification date Mission time
1972/12/22 **- / /** 2.400E+001

'
Date Version Dete. Data update Date

..../_..i.. ....i..i..

.

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..

6.2.3.3 Passwords. This option not yet available.

,

6.2.4 Delete

NOTEt A family that contains sutrfamilies cannot be deleted. The deletinn process
must proceed up from the lowest to the highest sulefamily.

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 a <Y.>, the message

Deletion completed will be displayed at the bottom of the screen.
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Modify Database

Delete remity

l

Option |Dj talt / Delete

None location C<rpany Typ Design verdor
LEARN

Description free type
i

$anple family of date for the SARA 4.0 Tutorial Manual.
|

Operational aete Dualification date Mission time
..../../.. ..../..f.. 2,400g4001

|

Figure 34. Editing screen for deleting a family.

,

Deiete ramiiy

Option |0| Exit / Delete

'

Name tocation Conpany lype Design vendor
LEARN

Desc ript ion Tree Type
$arple family o

WAREING
Opera . n time

This f amily directory ard att of its E+001-

files will be deletedti

Do you wish to proceed? N Y/N *

Figure 35. Warning screen for a family delete.
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Modify Database

i

6.2.5 Text {

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

The initial display for this option displays the Orst 13 lines of the text block. The following keys ,

allow you to display additional lines of text:

'
Presents the next 13 lines of text.PgDn -

Presents the previous 13 lines of text. jPgUp -

Presents the last 13 lines of text. !Ctrl-PgDn -

Presents the Orst 13 lines of text.Ctrl PgUp -

!ne editing keys are

Exits the text editing feature and saves the text information as it currentlyCtrl Z -

exists.
Exits without saving changes.ESC ,-

Adds a line after the line at the current cursor position.Alt A -

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

Displays editing keys help screen.Alt-H -

Alt-D - Deletes a line at the current cursor position.
Restores the previous deleted text.Alt-R -

Del Deletes a charauer at current cursor position.-

Inserts a character at current cursor position.Ins -

Deletes all characters from the currer.t cursor position to the end of theCtrl-End -

cursor line.

The arrow keys a ce used to move the cursor within the block of text. ;

The editor does '40t 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 < Ctrl 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 witt. the
message Text record not modified displayed at the bottom of the screen.

I

i 6.3 Event Trees
l.

| This option all6ws 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 screen listing all ,

i.
of the event trees belonging to the current family will be displayed (Figure 36). The modi 0 cation options
are: Exit, Add, Modify, Delete, Text, Sequences,13ase Case Update, and Clear Alternate Case.
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Modify Database

a

family
$(RRY tdit Event Ireee

option |t| tatt / Adi / Nodif y / Delete / Tent / $eQJenf e6
Bese Ctse Update / Clear Alternate Case

Wame Deacrlption
94 BRIDGE TRtt, LARGE LoCA
BS1 BRIDGr TR!t, MEDIUM LoCA
Bl2 BRIDGE Trit, SMALL LoCA
Bs3 8 RIDGE 1 ret, vtRY $ MALL LOCA
Bilt BRIDGE TRtt, $fAi!DN BLACKuut Af UNIT 1
97158 BRIDGE Trit, $1ATION BLAtt0UT AT BOYM UNils
372 sRfDGi 1R[t, Lo$$ ef NAlW f ttDWAff t

- BIT BRIDGE TREt, $ff AM GENERATOR tub! RUPrVRE
FA LARGE LOCA EvtWi 1REE
IS1 MEDILM LOCA EVENT TREE

<fsc> <f1> <F2> <f3> <f4e <f5*
talt Melp Mark / Clear Mark / Clear Mark / Clear Locate

item All Range
+

'
Figure 30. Selection screct' for event tree editing.

6.3.1 Exit

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

6.3.2 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. He user need only use this option if the
graphical event tree format is not used. To invoke this option, type < A > in the option Geld and press
< Enter > . The Add Event Tree screen will be displayed (Figure 37). The options at this point are Exit
and Add.

5.3.2.1 Exit. This option returns you to the Edit Event Trecs screen. To invoke this option,,

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

6

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

p inforination for an event tree add is the name and initiating event.

i When you position the cursor in the Initiating Event Name field, a window will appear listing all
initiating events for the current family. Press <Fl > to position the cursor in the window. Use the

April 1992 6-7 NUREG/CR-5301
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hiodify Database

family
SURRY Add Event iree

|
,

option |A| (mit / Adi

'
Nome
Description
Initiating Event New

Figure 37. Editing screen for adding an event tree.
,

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 placed in the corresponding field. Upon pressing < Em:r > ,
the message Record added will be displayed at the bottom of the screen.

6.3.3 Modify

'Init option allows you to modify an event tree record, To invoke this option, type < hi> in
the option field, highlight an event tree name, and press < Enter >. He hiodify Event Tree screen is
shown in Figure 38. He options at this point are Exit and hiodify.

Famity
SURRY

,

Mod 1fy Event iree

option (M| Exit / Modif y

home ATWS1
Description CORE DAMAGE TRrE, AkilCIPRTED TRANSIENT WITHWY SCRAM t

nitiating Event Nare IE T

Figure 38. Editing screen for mmlifying an c'-nt tree.

6.3.3.1 Exit. This op@n returns you to the Edit Event Trees screea To invoke this option,
type < E> in the option Geld and press < Enter >, or press the < Esc > key.

- 6.3.3.2 hlodify. This option performs the actual modi 0 cation of the event tree record. To
invoke this option, type <hi> la the option Geld, modify any of the data fields on the hiodify Event

.
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Modify Database

Trees screen, and press < Enter > .

To modify the initiating event field, position the cursor in the initiating Event Name field to
display a window listing all initiating events for the current family. Press < F1 > to position the cursor
in the window. Use the arrow, tab, or space bar keys to scroll through the list of events. When the

i

desired event is highlighted, press < Enter >. The selected event will be placed in the corresponding i
field. Upon pressing < Enter >, the message Record modified will be displayed at the bottom of the '

screen.

6.3.4 Delete

'Diis option allows you to delete 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. '

revelty - --

SURRY Delete Event iree

option 1E| Exit / Delete

home ATVs1
Description CORE DAMAGE 18tt, AkilCIPAtt01RAksitNT wi1HOUT stRAM

,

_

. Figur. 39. Editing screen for deleting an event tree 1

6.3.4.1 Exit This option returns you to th Edit Event Trees screen. To invoke this option,
type < E> la 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 reccid. 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 you respond Y (yes). all sequence records
associated with the event tree will be deleted from the database. You will be returr.:d to the tidit Event
Trees screen with the message Record deleted displayed.

|=

!
!-
|

|
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Family
$URRY Delete Event iroe

option |Dj Exit / Delete

home ATW51
Description CORE DAMAGE TREE, ANilCIPAlv TR ANSIENT witHOUT stR AM

WARNING
_

Deleting an Eventree will also delete
all sequences ast.oclated with the
Eventree 11

Do you wish to proceed? N Y/h
._

Figure 40. Warning screen for an event tree deletion.

6.3.5 Text

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

6.3.6 Sequences
~

This option allows you to modify the sequences associated with an event tree. To invoke this
option, type <S > in the option field, highlight an event tree name and press < Enter > . If an event tree
was not highlighted before pressing < Enter >, the message An event tree must tw highlighted first
will be displayed. After highlighting an event tree and pressing < Enter > , the Edit Sequences screen
shown in Figure 41 will be displayed. The editing options for *.equences are: Exit, Add, Modify, Delete,
Text, Base C;tse Update, and Clear Alte rnate Case.

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

6.3,6.2 Add. This option allows you to add a sequence record to the database. To invoke this
option, type < A > in the option field and press < Enter >. The Add Sequence screen is shown in
Figure 42. The options at this point are Exit and Add.
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Modify Database

Famity - Event f ree -
SURRY Edit Sequencea FY15B

option |E| Exit / Add / Modify / Delete / Text
Base Case Update / Clear Alternate Case

-Name De$cription
TK R 2- ATVS - UNF AVORABLE MODERATOR TEMPERATURE COEF FICithi

< Esc > <F1> <F2> <F3> <F4> <F5m

Exit Help Mark / Clear Mark / Clear Mark / clear tocate
item Att Range

Figure 41. Sequence selection screen for editing. .

Family Event Free-

SURRY Add Sequence FT1SR <

. <

Option |A| Exit / Add

Noe
Description
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 actual add of a new sequence 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 sequence add is the name.

,
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When you position the cursor in the End State Field, a window will appear listing all end states
for the current family. Press < F1 > to position the cursor in the window. Use the arrow, tab, or space
bar keys to scroll through the list of end states. When the desired end state is highlighted, press
< Enter >. The selected end state will be placed in the corresponding held.

The Flag Set Name is the name of a change set containing Dags to be used when generating cut
sets for this sequence, h1AR-D uses this default Dag set name to modify or prune the fault tree logic for
this sequence before it is solved (see Analyze Sequences). Enter a Cag set name or leave blank and press
< Enter > . Upon pressing < Enter > . the message Record added will be displayed at the bottom of the
screen.

6.3.6.3 Modify. This option allows you to modify a sequence record. To invoke this option,
type < hi> in the option field, highlight a sequence name, and press < Enter > . The htodify Sequence
screen is shown in Figure 43. The options at th;s point are Exit and hiodify.

Family - Event Tree -

SURRY Modify Sequence F11SB

Option [M| Exit / Aodify

Name TK R-2
Description ATWS - UNTAVORASLE MODERATOR TEMPERATURr COfff!CIENT
End State 36 !YYXN
Flag Set Narre

!

Figure 43. Editing screen for modifying a sequence.

ti.3.6.3.1 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.

6.3,6.3.2 Modify-This option performs the actual modification of the sequence record.
To invoke this option, type < M> in the option field, modify any of the data fields on the hiodify
Sequence screen, and press < Enter > . You will be remrned to the Edit Sequences screen with the
message Record Modified displayed at the bottom of the screen.

6.3,6.4 Delete. This option allows you to delete a sequence record. To invoke this option, type
< D > in the option field, highlight a sequence name, and press < Enter > . The Delete Sequence screen
is shown in Figure 44. Two options are available: Exit and Delete.

NUREG/CR-3301 6-12 April 1992
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Family - Event f ree -
SURRY Deiete Sequence FilsB

estionjE| Exit / Delete

Name TK-R Z
Description AfWS - UNFAVORABLE MODERATOR TEMPERATURE c0EFFICl[NI

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 Geld 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 tr 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 you to overwrite all base case (original) data
with the current case data. 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 rut set upper bound. WARNING: The original base case data
will be lost if this option 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 Held and press < Enter >. To perform this option on all sequences in the current
family, type a <B> in the option Held 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 > in the option Geld 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
coinplete will be displayed at the bottom of the screen.

April 1992 6-13 NUREG/Cib5301
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Family Event free -
SURRY Edit Sequenceo Fl1SB

option |B| Exit / AcM / Modif y / Delete / Text
Base Case Update / Clear Alternate Case

Base Case Update

WARNING: This option will transfer the alternate or tenporary values
stored in the data base to the base case. The old base case
will be lost.

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

Figure 45. Base case update for sequences.

6.3.6.7 Clear Alternate Case. This option clears all alternate case infore dn fez 'te rpecified
sequence (s). To invoke thi: option, type a < C> in the option field, highlight the desirec quence and,

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 terminste the process.

Event freeFamily -. -

SURRY Edit Sequences FI158

OptionjC| Exit / Add / Modify / Delete / Text
Base Case Update / Clear Alternate Case

Clear Alternate Case

WARNING: This option will clear the alternate or temporary values
stored in the data base,

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

Figure 46. Clear alternate case for selected sequence (s).

NUREG/CR-5301 6-14 April 1992
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6.3.7 Base Case Update

This option operates the same as described in Section 6.3.6.6, except all sequie for the
specified event tree are updated.

6.3.8 Clear Alternate Case
.

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

family
SURRY Edit Event Trees

option |C| Exit / Add / Modify / Delete / Text / sequences
Base Case Update / Clear Alternate Case

clear Alternate Case

WARNING: This option will clear the alternate or temporary values
stored in the data base for ELL the sequences associated
with the highlighted / marked event tree.

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

Figure 47. Clear alternate case for event trees.

6.4 Systems

His option allows you to modify system data records. To invoke this option, type < Y > in the
option Geld 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.

i

.
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Family
SURRY Edit $yateas

Option |E| Exit / Add / Modify ./ Delete / Text
Base Case Update / Clear Alternate Case

Neme Deacription
C CONTAINMENT SPRAY
CS CONTAINMENT SYSTEMS
CV CORE VULNERABLE TO CD
D1 HIGH PRESSURE INJECTION AUTCMATIC
02 - HIGH PRESSURE INJECTION - MANUAL
D3 HIGH PRESSURE INJECTION - RCP SEALS.
D4 HIGH PRESSURE INJSCTION - EMCRGENCY BORATICW
D5 ACCUMULATORS
D6 LOW PRESSURE INJECTION
F1 INSIDE SPRAY REclRCULAfl0N

,

< Esc > <F1> <F2= 573> <F4> <f5>
Exit Help Mark / Clear Mark / Clear Mark /Cteer Locate

Item All Range

Figure 48. ' Selection screen for system editing.

< .4.2 Add -

This option allows you to add a system record to the current family To invoke this option, type
< A > in the option field and p-s Enter >. The Add System screen is shown in Figure 49. The

-options at this point are EW and Ada.

Family
SURRY Add Syatem

Option |A| Exit / Add

Name
Description
System Code Mincut Upperbound ------E----

Figure 49. Editing screen for adding a system.

V
|
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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 < Esc > 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 modify a system record. To invoke this option, type <ht > in the
option field, highlight a system name, and press < Enter >. He biodify System screen is shown in
Figure 50. The options at this point are Exit and hiodify.

Farni t y
SURRY Modify 5yatem

Option |M| Exit / Modify

,

Name CV
Description CORE WLNERABLE TO CD

'

system Code rincut U perbound 2.000E 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 < Enter.> 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 < hi> in the option field, modify any of the data fields on the hiodify System screen,
and press < Enter > . When completed, you will be returned to the Edit Systems screen with the message
Record modified displayed.

i. 6.4.4 Delete
L

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
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Family -

SURRY Deiete 5yatem

Option |El Exit / Delete

hame CV
Description CORE VULNERABLE 10 CD

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 6.2.5.

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).

NUREG/CR-5301 6-18 April 1992
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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 52. The modification options
are: Exit, Add, Modify, Delete, Text, Base Case Update, and Clear Current Case.

_.

Family
,

SURRY Edit End State

Option |El Exit / Add / Modify / Delete / Text
Base Case Update / Clear Current Case

Na>e 0eacripticn
AINY YYN LARGE LOCA - LPR FAILURE, CHR FAILS, RCP SEAL CLNG FAILS
AISV YYN LARGE LOCA - LPI FAILS, CHR FAILS, RCP SEAL. CLNG FAILS
AlVY-YYN LARGE LOCA - LPR FAILURE, RCP SEAL COOLING FAILS
ALNY YYY LARGE LOCA HPI FAILURE, CHR FAILS
ALSY YYY LARGE LOCA HPI FAILURE, CHR f-AILS
ALYY-YYY LARGE LOCA * HPl FAILURE
ANNY hYN LARGE LOCA - ECC$ FAILS, Chit F AILS, RVST F AILS, RCP
ANNY-NYY LARGE LOCA ECCS FAILS, CFA FAILS, RWST FAILS
ANNY YYN LARGE LOCA - ECC3 FAILS, rNR FAILS, RCP SEAL COOLING FAILS
ANSY*YYN - LARGE LOCA tCLt F AILU''c', CHR F AILS, RCP SEAL CLNG FAILS

< Esc > <F1> <F2n <F3> <F4> <Fs>
Exit Help Mark / Clear Mark / Clear Mark / Clear Locate

item All 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 ycc w tne 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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.

Famity
SURRY Add End '$ tate

Option |A| Exit / Add

Name.
Description

Figure 53. 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 oc 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 at: Exit and Modify.

Family
sVRRY

'

Modify End State

Option |M|. Exit /Hodify

Name 1LYYYYN
Description MEDIUM LOCA - HPI-FAILURE - RWST AND LPI SUCCESS

Figure 54. Editing screen for modifying an end state.

6.5.3.1 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 modificatio'n 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

NUREG/CR-5301 6-20 April 1992
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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 Geld, highlight an end state and press < Enter >. The Delete End State screen
is shown :n Figure 55. He options at this point are Exit and Delete.

Family
SURRY Detete End State

Option |Ej Exit / Delete

Name llVYYYN
Description MEDIUM LOCA - LPR FAILURE RCP SEAL COOLING FAILS

Figure 55. Editing 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 Geld 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 bott_om 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 Current Case

This option clears all current case information from the speci6ed end state (s). This option works
similar to that described for sequences in Section 6.3.6.7.

April 1992 6-21 NUREG/CR-5301
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1

6.6 Basic Events

This option al!cws 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.

Family
SURRY Edit Events

_

option |Ej Exit / Add / Modify / Delete / Remove Unused Events

Name Deseription

ACC-CKV FT-CV107 CHECK VALVE CV107 F AILS TO OPEN
ACC*CKV FT-CV109 CHECK VALVE CV109 FAILS TO OPEN
ACC-CKV-FT-CV128 CHECK VALVE CV128 FAILS TO OPEN
ACC CKV-FT-CV130 CHECK VALVE CV130 F AILS TO OPEN
ACC-CKV-FT-CV145 CrtECK VALVE CV145 FAILS TO OPEN
ACC-CKV FT-Cv147 CHECK VALVE CV147 FAILS TO T EN
ACC MOV-PG 1865A ACC MOTOR OPERATED VALVE 1845A PLUGGED
ACC-MOV-PG-18658 ACC MOTOR OPERATED VALVE 18658 PLUGGED
ACC-MOV PG 1865C ACC MOTOR OPERATF.D VALVE 1865C PLUGGED
ACP BAC-ST-1H1 480V AC BUS 1H1 BUSWORK F AILURE

NOTE: A ' ' in the mark colum indicates an unused event.
< Esc > <F1> <F2> <F3> <F4> <F5>

Exit Help Mark / Clear Mark / Clear Mark / Clear Locate

Item 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. < Enter > , 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

NUREG/CR-5301 6-22 April 1992
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family
SURRY Add [ vent

Option |A| Exit / Add

Event Attritutes
Nares Coop Id Sys Train Type F/ Mode Location Init?

<P> N

<A>

<G> 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Ctess Attributes N N N N N N N N N N N N N N N N

Description

Uncertainty Data Failure Data
Distribution Type Calculation Type '>

(press <F1= for list of types) (press <F1> for list of types)
Value > - ---E *** Probability > - -* E *--
Correlation Ctess > Laneda > --- -E - -

Process Flag feu > ----- E----
> Mission Time * - -E- -Flag

|

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 Rxord 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
option, type <D> in the option field, highlight a basic event and press < Enter >. The Delete Event

i screen is shown in Figure 59. The options at this point are Exit and Delete.

I
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Family
SURRY Modify Event

Option |M| Exit / Modify

Event Attributes ,

Names Ccap Id Sys Train type F/ Mode Location init?
<P>ACC-CEV FT CV109 CV109 ACC- CKV FI N

<A>ACC-CKV F1 CV109
<GDACCCKVCV109 'i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Class Attribuces N N N N N N N N N N N N N N N N

Description CNECK VALVE CV109 FAILS to OPEN

Uncertainty Osta Falture Data
Distribution Type -L Calculation Type -a > 1
(press <F1> for List of types) (press <F15 for list of types)
value 3.000E+000 Probability > 1,000E 004-

Correlation Class ' 31 Lambda > +0.000E+000
Process-Flag Tau > +0.000E+000

Flag > Nission Titne +0.000E+000

Figure 58. Editing screen for modifying a basic event.

Family
SURRY- Deiete Event

Option |E| Exit / Delete

Event Attributes
Names Conp Id Sys Train Type F/ Mode Loca ion init?

<P>ACC-CKY FT-CV128 ACC CKV FT Y

! <A>ACC CKV-FT*CV128
| <G>ACCCKY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Class AttritnJtes N N N N N N-N N N N N N N N N N
Description CHECK VALVE CV128 FAILS TO CPEN

l
|

Figure 59. Editing screen for deleting a basic event.

--

!-
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6.6.4.1 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.

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

6.6.5 Remove Unused Esent

This option looks at all references to an event in the current family and deletes anv events that
are not referenced by anything. When you invoke this option, a warning screen will be displayed telling -

you that all records that are marked as unused will be deleted. At this prompt, enter a c Y > to continue
the deletion procer.3, or enter an < N > to terminate without deleting the unused events (Figure 60).

Family
SURRY Edit Events

Option |R| Exit / Add / Modify / Delete / Remove Unused Events

Name Description
ACP-BAC-ST-VB11 VITAL BUS 11 BUSWORK FAILURE
ACP BAC-ST+VBill VITAL BUS 111 BUSWORK F&lLURE
ACP BAC ST VB11V VITAL BUS 11V SUSWOLK FAILURE
ACP-CRB-CO-14H1 AC CIRCUlf BREAKER 14H1 TRANSFERS OPEN
ACP-CRB-CO 14H13 N

ACP-CRB CO-14H14 WARNING N

ACP-CRB-CO-14H15 N

ACP-CRB-CO-14J1 All records that are marked as
ACP CRB-CO-14J11 unused will be deleted. N

~

ACP-CRB-CO-14J14 N

Do you wish to proceed? N Y/N
N9TE: A' sed event.

< Esc > <F1> <F2> <F3> <F4> <F5>
Exit Help Mark / Clear Mark / Clear Mark / Clear Locate

item All Range

Figure 60. Remove unused events prompt.
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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.

.

Family
SURRY Edit Attributes

Exit

System
Loc at ion
Failure Mode
Class Attributes
Basic Event Type
trains

Option |E|

Figure 61. Attribute selection for editing.

The Edit Attributes screen shown in Figure 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 saine for all six attribute categories, a generic write-up is 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
1

j This option returns you to the Modify Database menu. To in,oke this option, type < E > in the
! option field and press < Enter > , or p:ess the < Esc > key.
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Family Type
SURRY- Edit Attributes ATTRIBUTE NAME

Option |E| Exit / A&f / Modify / Delete

-Wame 0eaeription

The NAME colum will contain the list of systems. f ailure modes, etc.
available for the current family.

The DESCRIPTION colunn will contain the corresponding description for
.each attribute displayed.

<fsc> <F1> <F2> <F3> <F4> <f5>
Exit Help Mark / Clear Mark / Clear Mark / Clear Locate

Item All Range

Figure 62. Selection screen for attribute editing.

Family Type
SURRY Add Attribute ATTRIBUTE NAME

Option |A| Exit / Add

Attribute Name
Description

Figure 63. Editing screen for adding an attribute.

i
i
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i

I

famtiy iype
SURRY Modify Attribute ATTRIBUTE NAME

option |M| Galt / Modify
'

I
Attribute Name
Description

.

-e

1

Figure 64. Editing screen for modifying an attribute.

Family Type * .

SURRY De1ete Attribute ATTRIBUTE hAME

Option |Ej Exit / Delete [

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 field and press < Enter >. The Add Attribute screen is 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 < Enter >, or press the < Esc > key.

6.7.2.2 Add. This option performs the actual add of a new a, ribute 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 attribua recod. Ta inMe this option, type < M > in the
option t'ield, highlight an attribute name, and press < Enter) . The L xlify Attribute screen is shown

.

in Figure 64. The options at this point are Exit and Modify.

6.7.3.1 2xit. 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 theg

message 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
field or highlight Gates and press < Enter >. The Edit Gates screen, lis*ing all of the gates belonging
to the current family, is displayed (Figure 66). The modification options are: Exit, Add, Modify, and
Delete.

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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Family - e

SURRY Edit G a 't ea
_

option | Al Ealt / Add / Modify / Delete

-- N a m e -Deset ,pt ion
'4KV1H FAILURE OF 4KV AC BUS 1H

ACC TRANS TO INSUF FLOW FRM >= 2 ACCUM TO ASSOC. COLD LEGES
ACC1 INSUF FLOW THRU PIPE SEGMENTS PS120 AhD P$121
ACC2 INSUF FLOW THRU P!PE SEGMEN15 PS120 AND PS122
ACC3 INSUF FLOW THRU P!PE SELMENTS PS121 AND PS122
ACC4 INSUF FLOW THRU P!PE SEGMENT PS120 INSUF FLOW Ps120
ACC5 INSUF FLOW THRU PIPE SEGMENT PS121 INSUF FLOW PS121
ACC6 INSUF FLOW THRU PIPE SEGMENT PS122 INSUF Flow PS122
AFW-1 TRANS TO INSUF FLOW TO MIN 1 SG FRM AT LEAST 1 AFW PUMP
AFW-2 TRANS TO INSUF FLOW 10 2 OR MORE SG FROM THE AFW PUMPS

_

< Esc > <F1> <F2> <F3> <F4> <F5>
Exit Help Mark / Clear Mark / Clear Maik/ Clear Locate

item All 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. His option returns you to the Edit Gates screen. To invoke this option, type
< E> in the option Held and press < Enter >, or press the < Esc > 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 Gelds, and press < Enter > . The only required
information for a gate add is the name and type fields. When complete, you will be returned to the Edit

| Gates screen with the message Record Added displayed at the bottom of the scree'

|-

l'
| ' 6.8.3 Modify

His 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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_
_-

Family -

SURRY Add Gete

Option {A| Exit / Add

Name
Description
Type

umme

Figure 67. Editing screen for adding a gate.

uma.

Family
SURRY Modify Gate

Option [M| Exit / Modify

Name GATE 1

Description
Type OR

mm - - - -. .

Figure 68. Editing screen for modifying a gate.
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6.8.3.2 Modify. This option performs the actual modification of the gate record. To it.. '

, this option, type < M > in the option ficid, 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. ;

Family
SURRY Deiete Gate

Option |E| Entt / Delete*

Name 123 GATE
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 this7
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&lD 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 option for each of the three categories.
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Modify Database

Fafni t y
SURRY Edit Graphies

Exit

fault Tree Graphics

Event Tree Graphics

P&lD Graphics

,

Option |E|

Figure 70. Selection of graphics type for editing.

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.
|
t

*

6.9.1 - Exit

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 < Esc > key,
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Family
SURRY Edit Graphics i

Option (El Exit / Add / Modify / Delete

Wame Deseription
4KV1H -FAILURE OF 4KV AC BUS 1H (FT 4KV1H)
4KV1J FAILURE OF 4KV AC BUS 1J (FT 4KV1J)
ACC4 INSUFFICIENT FLOW THRU PIPE SEGMENT PS120 (GATE ACC1/FT D5
ACC5 INSUFFICIENT FLOW THRU PIPE SEGMENT PS121 (GATE ACC3/FT 05
ACC6 INSUFFICIENT FLOW THRU PlPE SEGMENT PS122 (GATE ACC3/FT 05
AFW1 INSUFF FLOW THRU PIPE SEG. PS93 TO SG A (GATE L2-2/FT L2)
AFW13 INSUFFICIENT FLOJ THRU PIPE SEGMENT PS83 (GATE AFW4/FT L)
AFW13A INSUFFICIENT FLOW THRU P PE SEGMENT PS83 (CATE AFV7/FT AFW
AFW13B INSUFFICIENT FLOW THRU PIPE SEGMENT PS83 (GATE AFW9/FT L3)
AFW14 INSUFFICIENT FLOW THRU PIPE SEGMENT PSS4 (GATE AFW8/FT L)

-< Esc > <F1> <F2> <F3> <F4> <F5>
Exit . Help Mark / Clear Mark / Clear Mark / Clear locat e

Item All Range

Figure 71. - Selection of graphics picture for editing.

Family
SURRY- Add Graphic Pieture

Option |A| Exit / Add

Name
Description

_.

.

Figure 72. Editing screen for adding a graphics picture,

r -

|
!

|
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Family
SURRY Modify Graphic P1eture

Option |M| Exit / Modify

Name .4KV1J
Description

Figure 73. Editing screen for modifying a graphics picture.

Family
$URRY Delete Graphie Picture

Option |E| Exit / Delete

Name AFW1
Description

Figure 74. Editing screen for deleting a graphics picture.

L

..

r-I

|
'
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6.9.2 Fault Tree Graphics

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

Modify, and Delete.

6.9.2.1 Exit. 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 <Ese> 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 Geld 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 invoke this option, type < A> in the option fiteld, 611 ir the requested data Ocids, and press
< Enter >. The only required information for a graphics picture add is the name. When complete, you
are returned to the Edit Graphics screen with the message Record added displayed at the bottom of the
screen.

6.9.2.3 5fodify. This option allows you to modify a graphics picture record. To invoke this
option, type <M > in the option Geld, 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 5fodify-This option performs the actual modification of the graphics picture
record. To invoke this option, type < M > in the option Geld, 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 Record modified displayed at the bottom of the screen.

6.9.2.4 Delete. This optior .dlows you to delete a graphics pictute from the database. To
invoke this option, type < D > in the option Geld, highlight a graphics picture and press < Enter > . The
Delete Graphics Picture screen is shown in Figure 74. De options r.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 will
be returned to the Edit graphics screen with the message Record deleted displayed at the bottom of the
screen.
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6.9.3 Event Tree Graphics

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

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

6.9.3.2.2 Add-Ris option performs the actual add of a new graphics picture record.
To invoke this option, type < A> in the option field, 611 in the requested data fields and press
< Enter > . The only required information for a graphics add is the name. When complete, you will be
returned to the Edit Graphics screen with the merage 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 Modify.

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-Ris option performs the actual modification of the graphics picture
record. To invoke this option, type < M> in the option Geld, modify any of the data Gelds on the
Modify Graphic Picture screen, and press < Enter >. When complete, you will be returned to the Edit
Graphics screen with the r"essage Record modified displayed at the bottom uf the screen.

6.9.3.4 Delete. This option allows you to delete a graphics picture from the database. To
invoke this eption, 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-Dis option returns you to the Edit Graphics screen. To invoke this
g 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 picture 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 3m or the '

screen.
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6.9.4 P&lD Graphics

This option allows you to modify the 'WID Graphics records. To invoke this option, type < P >
in the option Geld or highlight P&lD G aphics and press < Enter > De screen shown in I igure 71,
listing the P&lD graphics pictures, will be displayed. He option available are Exit Add. hiodify, and
Delete.

6.9.4.1 lhit. This option retutns you to the Edit Graphics main menu. To invoke this option,
type < E> in the option Geld and press < Enter > . or press the < Esc > key.

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

6.9.4.2.1 Exit-This option returns you to the Edit Graphies screen. To invoke this
option, type < E> in the option Geld and press < Enter > , or press the < Esc > key.

6.9.4.2.2 Add-This option performs the actual add of a new graphics picture 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 graphic add is the name. When complete, you will be
returned to the Edit Graphics screen witii the message llecord added displayed at the bottom of the
screen.

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

6.9.4.3.1 Exit-nis option returns you to the Edit Gra ss s" 'n. To invoke this

opticn, type < E> in the option field and press < Enter > , or press tlw Es& ey.

6.9.4.3.2 Modify-This option r erforms the actual mod &.ttiot, of the grapbics picture
record. To invoke this option, type <M > in the option field, modify o of the data fields or* he
Modify Graphic Picture screen, and press < Enter > . When complete, you will be returned to the L
Graphics screen with the message itecord modified displayed at the bottom of the screen.

6.9.4.4 Delete. This option allows you to delete a graphier. picture from the database. To
invoke this option, 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 Exit and Delete.

6.9 4.4.1 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.

6.9.4.4.2 Delete-This optic 1 performs the actual deletion of the graphics picturr wor-
To invoke this option, type < D> in the opon field and pt-ss < Enter > . When complete, you v
be returned to the Edit Graphics screen n'a se message Record deleted displayed at the bottom of th

screen.
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6.10 Histograms

This option allows you to create, modify, and delete user-denned histogrann. Tnis is a useful
option for allowing you to input your own dis 6ribution for a variable that can r ' be expressed with one
of the predefined distribution types The Edit llistograms screen (1 igure 75) aisplap *he names of all
the currently existing histograms with their associated format type. As shown, four options arr available:
Exit, Add, Modify, and Delete.

To activate this option type an <ll> (iiistograms) in the option field or highlight llistograms
and press < Enter >. Figure 75 will be displayed.

I
famity

SURRY tdit H i stegram5

option !!| f ait / Acti / Mxtif y / Delete

- 8 -t- 4 a m e Descript i on
1 P 11

10 P M10 1

11 P M11
12 P M12
13 P N13
14 P M16
1$ P M1$
16 P M16
17 P M17
18 P M18

<tsc> < fin <F2> <f3> <F4> <F5

Exit help Mark /Ctear Marb/ Clear Mark / Clear t oc at e

item Alt Range

Note ! Hlhtogram Tg;e P = Percentege Fernat R = R ange F orpet

Figure 75. Edit histograms menu.

6,10,1 Exit

This option returns you to the Modify Database screen. To invoke this option, type an < E>
(Exit) in the option Geld and press < Enter > , or press the < Esc > Ley.

6,10.2 Add llistogrants

This option allows you to create a user-defined distribution type. To add a new histogran, so the
datahse, type an < A > (Add) in the option field and press < Enter > . At this point, Figure 76 is
disp'ayed and you are given the choice of adding the histogram data in either a percentage format or
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range format.

- family
sURRY Edit Hiatograms

option || Percentage f ormat / Range f ormat

- # ==1- N e m e Desttiption-
1 P Ei

10 P M10
11 P M11
12 P 412
13 P N13
14 P M14
15 P M15
16 P M16
17 P M17
18 P N18

<tsc> <rio <f2 <t3 er4 <r$,

Ealt Help Mark / Clear Mark / Clear Mark / Clear t oc at e
item All Range

Note Histogram type P a Percentage Format R e Range format

Figure 76. Select percentage or range format for the histogram,

if you wish to add a percentage histogram to the database, enter a < P> (Percentage) in the
option field Entering a < P> in the option field will cause a Percentage Format llistogram screen to
appear. From this screen you should type in a name and a description for the new histogram. Enter the
percentages for the histogram along with the corresponding probabilities. Figure 77 demonstrates how
to enter a percentage histogram, given that 15% of the data points have a probability of 0.04,46% of
the data points have a probability of 0.12. 36% of the data points have a probability of 0.02, and the
remaining 3% of the data points have a probability of 0.8. The sum of the percentages entered must total
100%, in order for the histogram to be accepted as a valid percentage histogram (Figure 78). In the
upper right-hand area of the screen is a box that shows the current sum of the percentages that have been
input and the remaining percentage needed to reach the 100% total.

Anotlier way to input a histogram is to use the range format. To add a range histogram to the

[ database, enter an <R> (Range > in the option field of the Add llistogram screen. This action will
bring up a Ra. ige Format Histegram screen (Figure 79). On this screen, type in a name and description
for the range histogram. Then, enter the starting probability point, the ending probability point, and the

I height associated with the first bin of the histogram. Next, for each successive bin of the histogram, an
f ending probabilay point and a height should be entered. There is a msximum of 20 bins allowed for each

range histogram. Figure 79 is an example of inputting a range histogram whose data points lie on the
closed interval of 0.0 and 1.0. The height associated with the data points on the sub-interval of 0.0 to
0.2 is 10.0 (13in 1), the height for the sub-interval of 0.2 to 0.6 is 760 (Bin 21, the height for the sub-
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Family
SURRY Add HI$togram

Option |A| tait / Adi Percent $ tan 97.00
Percent left 3.00

Percentage f ormat

Name
.

PfRCEN1Hilf
Description percentage histogram essvle

J

Arte Probability Perc ent Area Probability Per c ent
1 4.000t 002 15.00 11 E** *****-- *-

2 1.200t 001 46.00 12 -*----E ==. *= *-

3 2.0002 002 36.00 13
t + ". " . . ' . " . . *

"""

g- 4 ......r.... i. ........... ...... . .

$ ......g.... j$ ......g........... .......

6 *- t 16 t*--- - = -**-- - -- -

7 ......g.... 37 ... a.g........... ... . .

3- ......g.... 13 g........... ...... .......

p ......g.... to ......t*-....... -* -

10 ......t.... to ......g. ......... .......

Figure 77. Adding a percentage histogram.

Famity
SURRY Add HIatogrem

s

option |Aj [xit / Add Percent Sum 100.00
Percent Lef t .00

Percentage format

Name PERCth1Hilf
Description percentage histogram examle

Area Probability Percent Area Probability Percent
1 4.000t 002 15.00 11 "" E"" " * " -

2 1.200E 001 46.00 12 E *- --

3 2.000E+002 36.00 13 "E-- - "-

4 B.00CE-001 3.00 14 -**l * *** * *

s ......g.... 15 ......g...,....... .......

6 * - t<*-- 16 -t--- -

y
......E"."~ - -

.17 '''E""" " " '"'-

8 E- - 18 E - * - ''*

- .'.E .--9 **t* 19- - - ..

10 ......g-- 20 - -..g.. .- - - . ---

|
Figure 78. Add the remaining percent to create a valid histogram,

t
.

|

|
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Modify Database

interval of 0.6 to 0.s is 20.0 (iiin 3), and the height for the last sub-interval of 0.8 to 1.0 is 5.0 (liin 4),

remity -
SURRY Add Histageam

option | A| talt / MJ

Range format

Name FAEENlst |

Description enenple of a range histogram '

sterting Prob *0.000t+000
,

Bin fnd Prob Height Sin trij Prob Height
1 2.000E 001 1.000t*001 11 -t- - "t'-
2 6.0001 001 7.000t+001 12 ~~t- t-- -

3 8.0006 001 2.000t4001 13 -""E'- -t-
4 1.000t+000 $.000t+000 14 - t"' - -t'"
$ ......t- - - t. -- 15 t-

t ". ~-
-

.g.s ......q.... a..ng. .. 1s ..~g.~ .

17 't'- t-y ......t.... .....t'. .' o .g. .. .'. .~g.........g.. 1sg ......g....

9 ......t- - -L - 19 "-t" 't-'
10 ......t -- -t- 20 --t- t-

Figure 79. Add a range histogram.

.

The code calculates the midpoint of each bin, finds the area of each bin, and normalizes each area
so the sum of the areas equals 1.0. The midpoint is the probability for each b!n and the normallied area
corresponds to the percent in the Percent llistogram 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 Held and press
< Enter > to save the newly created histogram. When complete, you will be returned to the Edit
Histograms screen with the message Record Added displayed at the bottom of the screen. Ilowever, if
you wish to exit the Add process without saving the new histogram, enter an < E > in the option Geld
or press the < Esc > key.

6.10.3 Modify IIIstogrants

To modify a currently existing histogram, type an < M > (Modify) in the option field of the Editi

llistograms screen,' highlight the desired histogram, and press < Enter > .
,

| If you selected to modify a percentage histogram, then the histogram data will be displayed in
i percentage format. You may make modifications to the histogram's name, description, or any of the

probabilities or percentages. The percentages must still total 100% before it will be accepted as a valid

NUREG/CR-5301 6-42 April 1992
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Modify Database

percentage histogram. Figure 80 demonstrates the screen for modifying hirtograms in percentage format.

t

gypsy Modify HIstagram

option |M| tatt / M:4ify Percent se 100.00
Percent lef t .00

- Percentage format

kame PERCtNtHist
Description percentage histogram esanple

Area Probability Percent Area Probability Percent
1 4.000t 002 15.00 11 ~"E-- ' ' -

2 1.200t+001 46.00 12 "t'' ' " '

3 2.000E 002 36.00 13 ""E"-- " " "

4 8.000E 001 3.00 14 -~

".t "..- . .

~

1 $ ......t.... j$ ..... g........

16 *- E - --6 E- *-

17 ~-t-'7
". '.E

- * ..'".'- ~ ~

18 ......t'..g .. .. t.... .......

19 ......E - --9 ......t.... .......

20 ......t --jo . .. .E.... ....... - - -

Figure 80, Modify a percentage 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. I"gu e 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 Histograms screen and press < Enter >. When complete, you wDI be
returned to the Edit Histograms screen with the message Record modified displayed at the bottom of the
scretn. If you wish to exit this screen without modifying the histogram. enter an < E> in the option
field and press < Enter > , or ptcss the < Esc > key.

6,10.4 Delete Ilistograms
F

'

To delete an existing histogram from the database, type a < D > (Delete) in the option field of
the Edit 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
De!cted displayed at the bottom of the screen. To exit the Delete Histograms screen without deleting the

April 1992 6 43 NUREGlCR-5301
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Modify Database

,

Frelly

SUtti Modify Niatogram

option {M| talt / Modify

Range f ormat
.

>

Name RANGtHist
Descripticus exerple of a range histogram [

*$ tarting Prob +0.000t+000

bin End Prch Height tih trvf Prob Height
1 2.000t'001 1.00ft+001 11 ~* t - t-
t 6.000E 001 1.090t+001 12 t- t-
3 8.000E 001 2.000t+001 13 - -t -- +- -E +--
4 1.000t+000 %.000t*000 16 -*E- - - -t -

5 r< ** t - 15 - E- - - --t-*--

6 a - l-* - - *-t .. 16 .+ .- t - +-t - +-

j ......g.... ......g.... 17 ......g.... ......g....

g ......t.... ......n ... 18 .... .g.... ......g....

9 ......g.... ......E - 19 t-- t--
10 ......g.... ......g...- 20 --- r - -t-

-

(
,

Figuru 81. Modify a range histogram. [

'
histogram being displayed, press the < Esc > Ley or enter an < E > (Exit) in the option field and press
< Enter >. Figure 82 and Figure 83 show examples of the Delete Histograms screen for percentage
histograms and range histograms, respectively.

1

|
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Modify Database

.

|
family i

Bl*R V Deiete HI$togram '

I

Option |E| talt / Delete {

Percentage Format

Norte f(RCENINjlf
Description percentage histogro* exanple

Area Prot > ability Percent Area Prot,abili ty Percent !
1 4.000E 002 15.00 11 """E"' " " "

2 1.200E .001 66.00 12 -*E--- - .s -

3 2.000E 002 36.00 13 "-'E"' """-

4 8.000E 001 3.00 14 *- E - "

5 ......g.... 1s ......g........... .~....

6 **** E - 16 - E ---** **-

7 +.....g.... 17 ....-g..... ~ . . . . . . ~ . .

g ......gon ja unogm.or.m .~.m.

g ......g.... 19 ......gom....... um.~

--
,

10 ......g.... 20 E-....... '

i

!

Figure 82. Delete a percentage histogram,
i

Family
$URaf 0elete HIstogrem

-

I

Option |Ej Esit / Delete '

Range Format

Name . RANGEHl$f *

Description exanple of a range histogram
starting Prob + 0. 000E +000

$tn Erd Prob Height Bin End Prob Height
1 2.000E 001 1.000E+001 11 """E"' ''E"'
2 6.000E 001 7.000E+001 12 - -E - ""E-
3 8.000E 001 2.000E+001 13 ""E"" '"-E'"
4 1.000E+000 5.000F+000 14 +E- ""E-
5

E ". ". ."."..".g...".t" 15 E"" E

."..".".tn.. .".."..".g."..".s ......g. . 1s. .

7 ......g.... ......g.... 17 ......g.... ......g....
g ......gon m o ng o n 13 moogmo no..E"'
9 ......g.... ......go.. 19 ......g.... ......g....

10 ......g.... ......t - 20 E- -E -

:

| Figure 83. Delete a range histogram.
1

.
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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 85 and Figure 86), the
output device must be designated (Figure 87 and Figure 88).

Family -
DEMO Repert

Report type

fait

Swmary
Detall

Options |t|

1

Figure 84. Types of reports.

,

family
WMO Report

Report Type Data selection

Exit Exit

Sumary Smmary
Detall Comt s

j Options |S|

Figure 85. Type of summary.
L

April 1992 _ 7.] NURIIG/CR 5301 '
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Reports

ramily - .

DEMO Report

Report type Data selection

Exit Entt

$winary All
Detail Basic Events

Statem
ENd $tates

,,

h

OptionsjD|
Dates |E|

Figure 86. Material to report for Detailed Data Report.

immtiy -
DEMO Report

Report Type Deta setectton Output seseetion

.

Eatt Exit EXlT.,

$wunary 5temary CONSOLE
Detail Counts PRlW1ER

f!LE

| Option |$| foi| CONSOLE |

.
Figure 87. Output destination-Summary Report.

I

r
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Reports

,

family
DEMO - Report

Report Type Data selection outpJt selection

talt Exit tilf

sweary Alt COks0Lt
Detail. Basic Events PRIN1rk

system FILE
thd states

options |0| To | Cows 0Lt|

Figure 88. Output destination-detailed report.

7.1 Summary Report

'Ihe 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 eut sets, logie, and graphics data are 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 disp'ays 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.

1

1'

|
l

l

|
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8. UTILITY

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

family
DEWJ Utility options

. Dit

Constants
Recover Database

Option |C| |

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 is displayed. Table 2 provides
a brief description of each of the fields in Figure 90.

April 1992 81 NUREG/CR-5301
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Utility

.

Conatants

User Information
User Name I GLG Idaho, Inc . ( t hE L )
Nonitor type (0 CGA,1 tGA, 2 VGA, 3 VGA*, 4 85144) 2

(0-lbM, 1 PAR AD15E, 2 A11, 3 ittMAR, 4 tstkG, 5 viDf 07, 6 PL AspA) O
Printer tyTe (0 Other, 1 Epson, 2 NP Leser) 2

Printer has conplete IBM character f ont? (Y/N) h

Flotter ccamicetions port (0 hone,1 ttn1, 2-Ccm2, 3 Com3) 0
Ur.e al t er na t e t,an t e event h omes ? (Yaetternate Naprimary) h

trTortance Measurement type ? (R* ration, le f oter vals, U*unc er t ) D
Verif y when loading MAR D date ? (Yaverif y, hedon't verify) N

-Orvertelnty

Random ruter seed 0 Sanple st re 1000
-

Cut $et Generation
Cutof f by kite? (Y/N) N Site cutoff 6

Cutoff by probability? (Y/N) Y Probability cutof f 1.000E 015
Nission time (hours) 2. 40DE 4 001

- F i l e L oc a t i ons
$cratch drive ord directory
Halo drive end directory path \HALOM\

Change any of the constant values s.hown and pr ess the <tnter> 6 ey.

Figure 90. User information constmts screen.

_
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Utility

Table 2. User information field descriptions for constants option

FIELD DESCRIPTION

User Name 36 character user identification (optional)
field

Monitor type 0 Enhanced graphics monitor.
1 DEFAULT $terderd color graphics

monitor
2 Video graphics monitor (2640 a 480)
3 * Video grarAics monitor plus (800 x 600)
4 8514A ,

|

|

Card type 0 lBM |
~

1 Paradice
2 ATI
3 TECMAR
4 * f$(NG
5 V!bt047
6 PLASMA

Prtnter type 0 * Other
,

1 * fpson

2 + HP Laser (DEFAULT)

Prtnter has co m lete IBM Y Tes.
character. font? N No (D(FAULT)

Plotter conm mications 0 * No Plotter connected to port (DEFAULT).
port 1 Plotter connected to Coni port.

2 Plotter connected to Com2 port.
3 * Plotter connected to Com3 port.

Use alternate basic Y Alternate name will be used, '

event names? N + Primary name will te used (DEFAULT).

Itportance Measurement R Ratios (DIFAULT)
Type ! * Intervals

U Uncertainty

Verify when loading Y - File dependency will be checked.i

I MAR D date? N No file cross checking Will done.
'(DEFAULT)

Random ruber seed for 5 digit runeric field indicating the
uncertainty calculations first random ruitwr in the seed to be used

in the Monte Carlo calculation. 0 (DEFAUll)
irdicates that the random nurber will be
the current value of the rest clock.

Sam te alte 6 digit rueric field indicating the def ault
ruter of Monte Carlo samles to be run in
the uncertainty analyses. Samle slie may
range f rom 1 to 999999 (DEFAULT = 1,000).

April 1992 g.3 NUREG/CR-5301'
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Utility

Table 2. (continued)

fitLD DistelP110N
-

Cutoff by else? Y Do not generate f ault tree or sevewe -
cut sets containing more basic events

than indicated in the life cutof f
fletd (DtfAULT).

k Generate all cut sets for the fault
tree or sequence that neet the
protabt;ity cutof f criteria (if in

effect).
site cutof f the def ault manian rutier of basic events ~

allowed in cut set generation when site
tutoff it in effect. OffAULt a 6

Cutof f by probat)llity? Y + Do not generate f ault tree or sequerwe
cut sets that have a protiability less

than the cutof f Indicated in the
probablLity cutof f fleid (Dtf AULT)

_ _

N * Generate att cut sets that meet the
site cutoff criteria (if in effect)
regardless of the cut set pr h bility.

ProbabttIty cutof f the def outt etninn cut set pret abllity
attawed in cut set generation wher;
probability cutoff is in effect.

(Dtf AULT 000E 015)

Mission time (hours) The default mission time to be used in the
calculation of panic event probabilities
(when appropriate). DEFAULT = 2,400(+001

Scratch drive and 36 character fletd indicating the drive
directory . and path to the scratch directory where-

files will be stored (Dif AULT set to blanks)

Halo drive and directory *6 character field indicating the drive
path and path to the Halo graphics that MAR D

4.0 should use (\ HALOS 8\)

NUREO/CR-5301 84 Apfil 1992
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Utility
.

!

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 j
Figure 91.

1
'

1
| <

\

l

Constants

Fault tree Graphics Information
1

Names
Event 9ame E VENT Name Height .50
Gate Name CATE Line Type 1 l

Text
Height 1.00 Justification C Boa Y

N/M Neight 1.50 Space facte 1.40

-T ogg l es- Colera-
Till Y Colors se>
Grid W

Blank Y fitt x
Show Name Y Name X

Show Text Y Line X

MultiPick Y Text X

Cursor X

Change any of the constant values shown and press the < Enters bey.

!

Figure 91. Fault tree graphics information.

!
|

l
|

|

|
|

|

|

|
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- Utilitp

Tablo 3,17ault tree graphics infortnation field descriptions

iIILD Dt$CRIPTIow

Event Nane 10 character fletd for the fault tree basic
event default name. The deiault name is ,

fotIowed ty a sequenti61 roter ior each
seperate event, e.g., tytWii, tytNil, etc.
(DEFAULT e EVENT)

!

Gate Name 10 character field f or the f ault tree gate ;
'default name. The def ault narte is followed

by a sequential ruter for each separate ,

event, e.g., GATE 1, GATE 2, etc. i
(DEFAUL1 * Gaff)

'

Narre Height The height of the event and gate ruines,
this in a reter tetween 0.01 ard M 00, ,

'where M.00 represents the futt M tines
f rom the top of the screen to the bottom.
(01 FAULT = 0.50)

- Line Type 1 * tolid line (OtfAULT)
2 - Deshed line. - r

3 Dotted line,

tent Height The height of the tent to be written. This
is a ruter between 0.01 and M.00 (see .

i
Nane Height). Of f AULT 50

|

N/M Height The height of the ruters on an N/M DR pate ,

showing the N and M values. This is a
ruter between 0.01 and M.00. ,

(DEFAULT e 1.50)

Justification Text justification.
L * Left justified.

C Centered (DEFAULT).
R Right justified,

ipace f actor The spacing between tines of text written
consecutively. This is a ruber tetween
1.00 and 10.00.~ A value of 1.00 wlLL cause
the top of the following Line of tent to
touch the bottom of_ the preceding line.
(DEFAULT = 1.40)

F

!

.

-
-

,

..
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'

Table 3. (continued).

fiftD DESCRIPfloN

i

Fill fes/No toggle turning the fill on/off for
plotting. DtfAULT e No

Grid Yes/No toggle turning e reference grid g

on/off. DEf AULT * No
,

plank Y the imediate aree 6urrourding a gote
or event name will tie blanked out. ,

(OtFAULT) ;

N = The gate and event nanes will be
written over any lines drown irt she
areas for the nenes.

$how Nene fos /No toggle turning on/off the display of |
event ard gate names when the $NOW converd i

is used. DEFAULT e Yes

Show feat "es/No toggle turning on/of f the display of
descriptive tent when the $ MOW contrand is
used. DEFAULT e Yes.

MultiPick When building trees, euttlplek will generate
nultiple gates for each phk of a gate type.
DEFAULT e Tes.

Filt Color An x under the desired color selects the
def ault <olor f or fitting in shapes.

DfFAULT color a blue.

Name Color An X under the desired color se ;ts the
def ault color for displaying nanes.
DifAULT color a white.

Line Color An X urder the desired color betects the
defaust color for drawing lines. ,

DEFAULT color a white.

Text Color An x urder the desired color selects the ,

default color for wetting text.

DEFAULT color a white.

Cursor Color An X under the desired color selects the
default color for the cursor.
DEFAULT color a white

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,

,

b
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Utility

,

Conatants

tvent tree Graphics Information -

Colors . 0 2 3 4 $ 6 8 1 1 1 1 1 i
Ma in Menu t e x t C o l or . . . . . . . . . . . . . . . . . . 15 '

Main Meru Bac k gromd Color. . . . . . . . . . . . . . . . 1
*

2rd level Merw feat Color . . . . . . . . . . . . . . . 14
2nd Level Merw Back grourd Color . . . . . $ >.......

3rd Level Menu f eat Color . . . . . . . . . . . . . . . 12
3rd Level Menu Sack grourd Color . . . . . . . . . . . . . 9
Cursor Color. . . . . . . . . . . . . . . . . . . . . . . i$ +

Llne Color . . . . . . . . . . . . . . . . . . . . . . 10
feat Color . . . . . . . . . . . . . . . . . . . . . . 14
fent Helght . . . . . . . . . .50.............
Hide feat . . . . . <Y = hide, N * don't hiden. N.....

feat Justification <L a lef t, C * center, R a right* . . t
Main MerW $1de <L * Left, R m right . . . . . . . . L
Flie cotipectirq <Y a pac k , N * don' t par k > . . . . . . N

,

Change any of the constant values erd press the <tntern ler.

.

Figure 92. Event iree graphics information.

.
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Table 4. Event tree graphics infortnation field descriptions

fitLD DESCRIPfl04
--

Colors Colors that can be used in event tree
graphics and their associated reference
twsters. ,

1

Main Merw feat Color Color of main menu's test. D(FAULT = 15
'

(white).
Mein Menu Background Backgrened color upon which tent is written.
Color DEFAULT s i tblue).

2td Level Menu 7ent Color Color of test th secord level eerus.
DttAULT = 14 (yellow).

2rd level Menu Background Backgrourd color of secord level perus tsun
Color which test is written. DEFAULT * 5 (perple).

3rd level Menu tent Color Color of text in third level menus,

(DCFAULT a 12 (cyan).

3rd Level Merw Background Background color of third level metus utmn
Color which tent is written. DtF AUL T * 9 (light

blue).

Cursor Color Def ault color of cursor. DtfAULT e 15
(white).

Line Color Def ault color of lines. DEFAULT * 15
(White).

Text Color Default color of test. DEFAULT = 14
(yellow),

test Height Default text height. DEFAULT = 1.00.

Hide Text Y/N Hide test when displaying tree.
DEFAULT e N,

Test Justificaticv1 L = Left (DEFAuti)
C e Center
R = Right.

Main Menu Elde L/R - Side of screen to place main menu.
(DEFAULT e left),

file Ccngacting Y/h Conpact file when leaving editor.
DtfAULT * No.

April 1992 g.9 N11 REG /CR-5301
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8.3 Recover Database

NOTE: llefore recovering the database, it is suggested that 30u backup the
* Dit files and corresponding data files (*.lDX , *.DAT, and.

* BLK) in the directory of the family to be rebuilt..

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

1. Data clermnts such as eventshystems 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
5. 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. ne 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.

family
SURRY Recoyery Utititiea

Exit .

Recover Everythirig

Data Base Recovery

Cross Reference Recovery
System Logic Events
$Ystem cut Set Events
Se m e Cut Set tvents
fault free sub Trees
Sequence Logic Systems
Sequence ENd States
Event Tree sub frees

option |Ej

P4A -<me
' DE 93. Recover data base selection screen.

8.3.1 Recover Everything

Dis 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.

NUREG O 8 10 April 1992'

|
.. . . . . . . . . . - - .. _ _ _ . _ . _ _ _ - _ _ . _ _ _ _ __



|

t

Utility

if your database has not been damaged, this option will restructure and optimize your database.

To invoke this option, highlight Recover Evenything 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.

Family
$URRY Recoyery UtiLItiea

Reeoyer (yerything

W(aNING...
This option will perform ett the recovery options possible. It will
first recover the key Irdenes and then recover att the cross references.
This process may take some time to comtete, but if your data base has
not been damaged, this option will restructure and optimize it.

Do you wi6h to continue? |W|

Figure 94. Recover everything warning screen.

8.3.2 Data Base Recovery

This option rebuilds all the files contained in your database. If 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 a <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 logie Events

This option rebuilds the system logic events cross reference list. Each system's logic record is
read and each event tned is tracked. If 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 addedc

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

April 1992 8 11 NUREGICR-5301
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?

i

SVRRt Reeovery Utt1Ities
i

Data 8aee R e c o v e.c y
I

WARNING...
All otta base flies will trt rebuilt by this option. If you suspect

that your database has been damaged, you can use this option to try to
recover the data files. This process may take some ticie to cormlete.
If your database has not been damaged, this option will restructure and e

optimite your data base.
Do you wish to continue? |W|

Figure 95. Data base recovery warning screen.

At the prompt, enter a < Y > and press < Enter > to continue with the recovery, or enter an < N > and
'

press < Enter > to terminate die process.

Family
SURRY Reeoyery Uti|1 ties

$yatem Logic (vente

WARklWG... ,

this option vl|| rebuild the system logic events cross reference
list. It reads each system'a logic and notes each event used therein.
If no logic exists, an appropriate message will ameer and the recovery
process will continue.

Do you with to continue? |W|
____

t

Figure 96. System logic events warning screen.

NUREG/CR-5301 8-12 April 1992
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8.3.4 System Cut Set Esents

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. If 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 a < Y > in the option field or highlight System Cut Sets Events and
press < Enter > . When you invoke this option, a warning screen will be displayed (see liigure 97). 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.

Family
sVRRY Recovery Utilities

,

Syatea cut set Eventa

WARNING...
"'a option will rebuild the system cut set eventa cross ref erence

.s. It reads each system's taase and current cut sets and notes
each event used in these cut sets. If no cut sets enlat, an appropriate
message will appear and the recovery process wil( continue.

Do you wish to continue? |k|

k.

6

Figuro 97. System cut set events warning screen.

April 1992 g.13 NUREG/CR-5301 |
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8.3.5 Sequence Cut Set Esents
I'

This option rebuilds the sequence cut set events cross reference list. Each sequence's base and
current cut sets are read. The program tracks each event used. If no cut sets exist for a sequence, 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 <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 98).
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.

Family
sVRRY Reeoyery UtI( ities

sequence Cut 5et tyents

WARNING...
This option will retxJild the sequence cut set events cross ref erence
lists. It reads each secuence's base and current cut sets ard notes
each event used in those cut sets, if no cut sets exist, en appropriate
message wl|| sppear ard the recovery process uit continue.

Do you wish to continue? |W|

Figuro 98. Sequence cut set events warning screen.
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8.3.6 Fault Tree Sub Trees

Ris option rebuilds the fault tree subtree cross reference list. Each fault tree graphic relation's
logic is read. He 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 a < Y > end press < Enter > to continue with the recovery, or enter an < N > and !
press < Enter > to terminate the process. I

Family
SURRY Recoyery UtilItiea

Fauit iree sub 1reea

WAkhlkG...
This option will rebuild the fault tree sub tree cross reference lists,
it does this by reading each fault tree graphic relation's tot;c and
noting any transfers in that logic, if a sub tree la ref ereNed, but'
does not entst, that sub tree will be added to the data base.

i

Do you wish to continue? |N]

_

Figure 99. Fault tree subtrees.

8.3.7 ScQuence Logic Systents

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..ts a message will be displayed and the recovery
process will continue.

To invoke this option, enter a <Q> In the option tield 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 a < Y > and press < Enter > to continue with the recovery, or enter an < N > and
press < Enter > to terminate the process.

April 1992 g.15 NUREG/CR-5301
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,

I,

SURRY kecoyery UtiL1 ties
.

s e te uerce Loeic Eventa

WARhlkC...
This option will rebuild the sequence Logic systems cross reference
List. It reads each sequence's togle and notes each system used
t>*iein. If no logic entsts, an o m ropriate message will agiear and
the recovery process will continue.

Do you wish to continue? jk|

<

Figure 100. Sequence logic systems warning screen.c

8.3.8 Sequence ENd States
This option actually checks that the end states for each sequence are sontained 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 ENd States and
press < Enter >. When you invoke this option, a warning screen will be displayed (see Figure 101),
At the prolept, enter a < Y > and press < Enter > to continue with the recovery, or enter an < N > and
press < Enter > to terminate the process.

Family
$URRY. Recoyery Utilities

Sequenee End $totea

WARNING...
This option will rebuild the sequence end states cross reference
List. It reads each sequence and notes each end state. If a referented
end state does not exist, it-will be added to the end state relation
and the recovery process will continue.

Do you wish to continue? jk|

Figure 101. Sequence end states warning screen.

.
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83.9 EYent Trn Sub Trees

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

To invoke this option, enter a < V > in ,the option field or highlight Event Tree Sub Trees and
press < Enter >. When you invoke this option, a warning screen will be displayed (see Figure 102).
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.

-_

g-

Family -
SURRY Reeoyery la t i t i , i e s

Event iree sub Trees

WARNING...
This option will rebuild the event tree stb tree cross reference lists.
It does this by reading each event tree graphic relation's logic and *

noting any transfers in that logic, if a sub tree is referenced, but
does not exist, that sub tree wil' be added to the data base.

Do you wish to continue? |N]

Figure 102. Event tree subtrees warning screen.

_
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DATA INTERCHANGE FORMATS
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APPENDIX A

DATA INTERCHANGE FORMATS

Data files created by IRRAS, SARA, and SETS can be loaded into M AR-D and IRRAS, S ARA,
SETS, and FRANTIC files can be output.

Sections A.I 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 contain additional information on file
formats and data common among the tools. (See the Bibliography Sectvn for the titles of the manuals.)

m

;
-

i
,
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Data Formats

MAR-D

PRA Models and Results Data liase
Data Interchange Formats. April 14,1992

A.1 MAR-D (IRRAS, SARA)

A.1.1 General Format Rules

1. All name references (family names, event names, etc.) must be upper case alphanumeric.
All lower case characters will be converted to upper case. Any alpha Gelds that are
longer than the format specified will be truncated. No spaces are allowed in the middle -

of names.

2. Descriptions can have both upper-case and lower-case characters. No character cl.ecking
will be done. No commas are allowed in the description.

3. Commas are used as field delimiters in most formats, and can be used as placeholders
for unknown Gelds. Any number of leading and trailing field spaces can be inserted.
Exceptions to this format are detailed as needed.

4. Text rules:
1. File is standard ASCII text, single spaced, upper and lower case.
2. First line of paragraph is indented 5 spaces, with a blank line between

paragraphs.
3. 'EOS signals the End of Section so that multiple names in tne

same family can ba coitected in one file.

These rules appiy to all files unless specifically stated otherwise.
_

April 1992 A-5 NUREG/CR-5301
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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, A E,OpDate, Qual Date

- where
name - 16 character Family name
mission - Floating point Default 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 type
design - 10 character Facility design
vendor- - 5 character Vendor name
AE - 10 character Architectural Engineer
OpDate - (yyyy/mm/dd) Operat onal datei

QualDate - (yyyy/mm/dd) Quali'.ication date

A.1.2.3 Family Textual Infctmation.

File Name:
xxxxxx. FAT

File Format:
family =
- text --

where
family - 16 character Family name

|
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Data Formats

A.I.3 Basic Event Information

A.1.3.1 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 Etent Rate Infonnation.

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

File Name:
xxxxxx. DEI

File Format:
family =
name, cale, udC, udT, udV, prob, lambda, tau, mission, init
. . . , . . , . . . , . . . , . . ,. , , . ., . . . . . , .

where
family - 16 character Family name
name - 16 character Basic event name
calc _ - ! character Calculation type

1 - Probability
2 - Lambda * Mission Time
3 - 1 - Exp(-Lambda * Mission Time)
4 - Lambda * Min (Mission Time, Tau)
5 - 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.;

L
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udT - I character Une.rtainty distribution type
( - 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. >

.

.

udV_ - Floating point Uncertainty distribution value
Floating point Probability valueprob -

lambda - Floating point Basic event failure rate per hr.
tau - Floating point Time to repair in hours
mission - Floating point Mission time
init - Boolean Initiating event flag (Y/N)

General Rules:
1. The name field is mandatory.

.

.s

A.I.3.3 - Basic Event Attribute Codes.

|

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

File Name:
xxxxxx.BEA -

File Format:
family =
name, A name, type,sys , fail, loc,co mpl D ,G name, train , att i . . . ,att l 6

. . . , . . . . . . , , . . . , . . . , . . . , . . . , . . . . , , . .

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
atti ..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 A-8 April 1992

. - .-. . .. . - ..



_ -.- - - - . . . .- - . . - . . . .. -

Data Formats

' A.1.4 Event Attribuk Descriptions-

- A.1.4.1 Failure Mode Descriptions.

File Name:
xxxxxx.FMD

File Format:
family =
fail, description
. . . . . .

where
family - 16 character Family name
fail - 2 character Failure mode identifier
description - 60 character Failure mode description

A.1.4.2 Component Type Descriptions.

File Name:
xxxxxx CTD

File Format:
family =
comp, description
. . . , . . .

where
family - 16 character Family name
comp - 3 character - Component type identifier
description - 60 character Component type description

A.1.4.3 System Type Descriptions.

File Name:
xxxxxx.STD

File Format:
family =, _ .

'
sys. description
. . . , . . .

where
family - 16 character Family name
sys

.

Component system identifier- 3 character
description - 60 character System description

|

|
|'
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-Data Formats

A.I.4.4 Location Descriptions. .
-

4

File Name:
xxxxxx.LCD |

P'; runnau

family =
- loc, description
. . . , . .

whete
family- - 16 character Family name
loc - 3 character Component location identifier
description - 60 character Component location description

A.I.4.5 Class Attribute Descriptions.

File Name:
xxxxxx. CAD

File Fonnat:
family =
Attr#, description
. . . , . . .

- where
family - 16 character Family name
Attr# - Integer 1.16 Attribute number
description - 60 character Attribute description

NUREG/CR-5301 A-10 April 1992
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A.1.5 Fault Tree Information

A.1.5.1 Fault Tree Names and Descriptions.

File Name:
xxuxx.FTD .

File Format:
. family =
name, description [,s]
. . . , . . .

where
family - 16 character Family name
name - 16 character Fault tree name '

description - 60 character Fault tree description
s - I character If included indicates fault tree is a subsystem

A.1.5.2 Fault Tree Graphics.

Fault tee 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.M.

File Name:
. xxxxxx.DLS

File Format:
IRRAS 2.5/4.0 Fault Tree Graphics file (DLS format)

- A.I.S.3 Fault Tree Logic.

Fault tree logic is stored in the block data file of the Graphics relation.

File Name:
xxxxxx.FTL

File Format:
family, fault tree =
* gatenamel, description
gatenamel gatetype inputt input 2, . . inputn
... ... ... ... .

* gatenamen, description
gatenamen gatetype inputi input 2 . . . inputn
...

where
family - 16 character Family namei

! - fault tree - 16 character Fault tree name
gatename - 16 character Gate name

April 1992 A-11 NUREG/CR-5301
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gatetype - 4 character _ Gate type .|
'AND = logical AND

OR = logical OR -
TUL = table of events
TRAN = transfer

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 chaiacter 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.I.S.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 tree 2' =
where

family - 16 character Family name
fault tree - 16 character Fault tree name
eventname - 16 character Event names in the cut set

General Rules:
1. An asterisk ("*") separates cut set events. Spaces are ignored.
2. A plus sign ("+") separates cut sets.
3. A period (".") denotes the end of a sequence.
4. A slash ("/") precedes complemented events.
5. Event names are a maximum of 16 characters including the "/"
6. A line beginning with an asterisk ("*") is a comment.

? _
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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
, . . , . . . , . . , . . . , . . . , . . , . .,..., . , . . ,

where
family - 16 chsacter Family name
name - 16 character Fault tree name
level - Integer 2 0 = top level tree
mission - Floating point Mission time
mincut - Floating paint Mincut upper bound
proCut - Floating point Probability cut off value
sample Integer 4 Sample size
seed - Integer 8 Random number seed
sizecut - Integer 2 Size cut off value
sys - 3 character System identifier
cuts - Integer 5 Base number of cut sets
events - Integer 5 Base number of events
value - Floating point Base uncertainty values

A.1.5.6 Fault Tree Textual Information.

File Name:
xxxxxx.FTI'

File Format:
family, fault tree =

- text -

^EOS
family, fault tree 2 =
...

where
family - 16 character Family name
fault tree - 16 character Fault tree name

:

l

-. April 1992 A-13 NUREG/CR-5301

L____________ _ ___._ _



_ _ _ _ _ _ _ _ _ _ - _ _ _ _ ._

Data Formats

A.1.6 Event Tree Information

A.1.6.1 Event Tree Names and Dmcriptions.

File Name:
xxxxxx.ETD

File Format:
family =
name, description [,s]

, . .

where
family - 16 character Family name
name - 16 character Event tree name -

description - 60 character Event tree description
s - I character if included indicates fault tree is a system

A.1.6.2 Event Tiee Attributes.

File Name:
xxxxxx. ETA

File Format:
family =
name,init
..., ,

where
family - 16 character Family name
name - 16 character Event tree name
init - 16 character Initiating event name

-

A.1.6.3 Event Tree Graphics.

The IRRAS Event Tree Graphics file (*.ETG) is a display list sequence for the graphics. Its
format and contents are the same as the Event Tree Logic File.

File Name:
xxxxxx.ETG

File Format:
See file format for the Event Tree Logic

NUREG/CR-5301 A-14 April 1992
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Data Formats

SAMPLE GRAPHICAL EVENT TREE.

ABCDE BCDEF CDEFG DEFGH EFGHI
- +5

- +4
- +2 3

- -5

- +1 - -4 5

- +3 4 5
- +5

- -2 - +4
- -5 -

_ .3
- -4 5

- +2 3 4 5
- -1 - +4 5

- +3
- -4 5 Transfer

---2 - -4 5
L -4 5

- -3 4 5

A.1.6.4 Event Tree logic.

File Name:
xxxxxx.ETL -

File Format:
family, event tree, init event [,T] =
^ TOPS -

*

* 1 :| '.2 | 3 | 4 | 5 | this is a comment
- ABCDE BCDEF CDEFG DEFGH EFGHI
^ LOGIC -

-+1 ,+2 3 +4 +5
~

-5
-4 -5

-2 +3 4 5
-3 +4 +5

-5
-4 5

-1- +2 3 4 5
-2 +3 +4 5

-4 5

-4 5

-4 5

-3 4 5

April 1992 A-15 NUREG/CR-5301
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Data Formats

^ SEQUENCES
Y/N, header #1, Y/N, header #2, Y/N, header #3, Y/N, header #4
Y/N, sequence #1, Y/N, end state #1, Y/N, xdatal#1, Y/N,xdata2#1
Y/N, sequence #2, Y/N, end state #2, Y/N, xdatal#2, Y/N,xdata2#2
Y/N, sequence #3, Y/N, end state #3, Y/N, xdatal#3, Y/N,xdata2#3
Y/N, sequence #4, Y/N, end state #4, Y/N, xdatal#4, Y/N,xdata2#4
Y/N, sequence #5, Y/N, end state #5, Y/N, xdatal#5, Y/N,xdata2#5
Y/N, sequence #6, Y/N, end state #6, Y/N, xdatal#6, Y/N,xdata2#6
Y/N, sequence #7, V/N, end state #7, Y/N, xdatal#7, Y/N,xdata2#7
Y/N, sequence #8, Y/N, end state #8, Y/N, xdatal#8, Y/N,xdsta2#8
Y/N, sequence #9, Y/N, tran file #9, Y/N, xdatal#9, Y/N,xdata2#9, T
Y/N, sequence #10, Y/N, end state #10, Y/N, xdatal#'0, Y/N,xdata2#10
Y/N, sequence #11, Y/N, end state #11, Y/N, xdatal#11, Y/N,xdata2#11
Y/N, sequence #12, Y/N, end state #12, Y/N, xdatal#12, Y/N,xdata2#1.
Y/N, sequence #13, Y/N, end state #13, Y/N, xdatal#13, Y/N,xdata2#13

^ TEXT
S'ZE s
JUSTj
COLORj
XY xvalue,yvalue
"60 character line of text"

XY xvalue, yvalue
"60 character line of text"
"60 character line of text"

"PARMS
START yvalue
WINDOW x1,yl,x2,y2
HEADER x1,x2,x3,x4
^EOS

_

family, event tree 2 =
(additional event trees)

where
family - 16 character Family name
event tree - 16 character Event tree name
init event - 16 character Initiating Event
[,T] - I character Optional flag indicating

init even: name is a Top
event system

TOPS - 16 character Top event / system names
Y/N - Boolean End state text displayed?
header - 16 character Sequence header
sequence - 16 character Sequence name
endstate - 16 character End state name
tran file - 16 character Name of transfer file
xdatal - 16 character Information (optional)
xdata2 - 16 character Information (optional)

NUREG/CR-5301 A-16 April 1992
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Data Formats

General Rules:
1. A line beginning with an asterisk ("*") is a comment.
2. Literal "^'IDPS", "' 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 speci0ed top event failed.
Blank (" ")--the response of the indicated top event did not matter.

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.I.6.5 Event Tree Rules.

File Name:
xxxxxxxx.ETR

File Format:
family, event tree =
IF topi top 2 top 3 -
THEN top 4 = syst,

top 5 = sys2.
IF top 3 top 4 top 5 THEN top 3 = sys4.

...

^EOS
family, event trec2

- where:
; family - 16 character Family name
event tree - 16 character Event tree name
tops - 16 character 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 tree 2 =

- text -

- where
family - 16 character Family name
event tree - 16 character Event tree name

April 1992 A-17 NUREG/CR-5301
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Data Formats

A.I.7 End State Infonnation

Each sequence can be tied to a single plant damage state. The end state probabilities are currently
entered by the user. The name and description data are loaded with the S ARA *,PDS file.

A.1.7.1 End State Names and Descriptions.

File Name:
xxxxxx.ESD

File Format:
family =
nam , description
. . . , . . .

where
family - 16 character Family naine
name - 16 character End state name
description - 60 character End state description

A.1.7.2 End biate Infonnation.

File Name:
xxxxxx.ESI

File Format:
family =

. . . . . . . . .. . . . . . . * * * w 11 be d efined later * * * " * * * * " * * *

A.1.7.3 Fnd State Textual Infonnation.

File Name:
xxxxxx.EST

File Format:
family, end state =

- text --
^EOS
family, end state 2 =

where
family - 16 character Family name
end state - 16 character End State name

|

|

|
|

NUREG/CR-5301 A-18 April 1992'
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Data Formats

- A.I.8 Sequence Information -

A.1.8.1 Sequence Names and Desedptions.

File Name:
xxxxxx.SQD

File Format:
family, event. =

name, description

45; -

where
family - 16 character Family name
eventree - 16 character Event tree name
name - _16 character Sequence name
description - 60 character Sequence description

A.I.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 tree 2, sequence 2 =

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

:

{

|

' April 1992 A-19 NUREG/CR-5301
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Data Formats -

General Rules:
1. An asterisk ("") separates events in a cut set. Spaces are ignored.
2. A plus sign ("+ ") separates cut sets.
3. A period (" ") denotes the end of the sequence.
4. A slash ("/") precedes complemented events.
5. Event names have a maximum of 16 characters including the "/" character for

complemented events.
6. A line beginning with an asterisk ("") is a comment.

A.1.8.3 Sequence Attributes.

File Name: j
xxxxxx.SQA

File Format:
family, event tree =

i

name,endstate,mincut, mission,procut, sample, seed, size, cuts,
events,valuel, . . , ,value9, default flags, used flags
. . . , . . ...., . . . , . . , , .

family, event tree 2 =
where

family = - 16 character Family name
event tree - 16 character Event tree name
name -- - 16 character Sequence name |

'

endstate - 16 character End State name I

mincut - Floating point Mincut upper bound
mission - Floating point Mission time in hours

i

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 5 Base number of cut sets
events - Integer 5 Base number of events
value - Floating point Base uncertainty values

valuel - 5th percentile
value2 - Median
value3 - Mean
value4 - 95th percentile
value5 - 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 April 1992
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A.1.8.4 Sequence Logic.

File Name:
xxxxxxxx.3QL

File Format:
family, event tree, sequence =
sysl sys2 /sys3 sys4

..
...

'EOS
farnily, event tree 2, sequence 2=

where
family - 16 character Family name
event tree - 16 character Event tree name
sequence - 16 character Sequence name
_sys - 16 character System name

General Rules:
1, Complemented systems are prefixed with "/".

A.1.8.5 Sequence Textual Infonnation.

File Name:
'

xxxxxx.SQT
File Format:

family, event tree, sequence =
--- text -

"EOS
family, event tree 2, sequence 2=

- text -
where r

family - 16 character Family name
sequence - 16 character Sequence name
event tree - 16 character Event tree name

A,1.9 Piping and Instnnnentation Diagrants

A.I.9.1 P&ID.

The piping and instrumentation diagrams is a graphics file in binary format. It will be loaded
and output as-is: no conversion will be performed.

File Name:
xxxxxx.PID

File Format:
(P&ID Editar format)

April 1992 A-21 NUREG/CR-5301
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- Data Formats
i
'

A.1.10 Gate --

A.1.10.1 Gate Description.

File Name:
xxxxxx.GTD

File Format:
- family =
- name,dese:iption

where
family - 16 character Family name
name- - 16 character Gate name

description - 60 character Gate description

A.1.10.2 Gate Attributes.

File Name:
xxxxxx.GTA

File Format
family = -
name, attribute

where
family - - 16 character Family name
name- - 16 character - Gate name

attribute - 4 characters Gate type

A.I.17 Change Sets

n.1.11.1 Change Set Description.

File Name:
xxxxxx.CSD .

File Format:
family =
name, description

.......

:

L where .

| family - 16 character Family name

| name - 16 character Change set name
description _ - 60 character Change set description

A ril 1992| NUREG/CR-5301 A-22 P
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Data Formats

A.1.11.2 Change Set Information.

- File Name:
xxxxxx.CSI

File Format:
family, change =
^ PROBABILITY
eventname, calc.udT, prob,l ambd a, tau ,ud V,ud C, mis sio n ,init

^ CLASS
eventname,g roup.compType,compid , system , location. failMod e, train ,init, att i . . . att l 6
calcType,udT, prob,lambd a, tau ,ud V,ud C,missio n ,init
^EOS
family, change 2 =

where
change - 16 character change set name
eventname - 16 characters name mask
group - 16 characters event group mask
compType . - 7 characters component type mask
compid - 3 characters component ID mask
system - 3 characters system mask
location - 3 characters location mask
fai! Mode - 2 characters failure mode mask
train - 2 characters train mask
init - ! character initiating event (Y/N)
atti ..attl6 - Class attribute Oats-16 values of Y

-or N (yes or no) indicate whether
the attribute described in the class
attribute file is applicable,

I character Calculation typecalc -

1 - Probability
2 - Lambda * Mission Time
3 - 1 - Exp(-Lambda * Mission Time)
4 - Lambda * Min (Mission Time, Tau)
5 - Operating component with full repair
6 - !.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 A-23 NUREG/CR-5301
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Data Formats .
|

. I character Uncertainty distribution typeudT -
,

Log normal, error factorL. -

Normal, standard deviation-N -. -

Beta, b of Beta (a,b) ;B -.

Gamma, a Gamma (a)
'

G --

_ Exponential, noneE- -.

Uniform, Upper end pt.U -

Floating point Probability value -. prob -

. Floating polat Basic event failure rate per hr.lambda --

.

Floating point Time to repair in hoursE tau -

udV' - Floating point Uncertainty distribution value
4 characters- Uncertainty correlation class:udC -

Events in same class are 100% correlated,
~

- Floating point Mission time. missiont -

init - Boolean (T/F) Initiating event

.

. . -

L
t
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Data Formats

A.2 SETS -

A.2.1 Sequences

A.2.1.1 Sequence Cut Sets.

File Name:
xxxxxx.DNF.

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

A * (B + C)

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 a 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 C
gate-type $ gate-name. IN$ input-1, input-2, , input n.

OUTS output-1, output-2, . . , output-n.
event-type Sevent-name. OUT$ output-1, . , output-n.

April 1992 A-25 NUREG/CR-5301
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where
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 gatu (converted to SG)
SG = Spuial Gate

gate-name - The name of the gate being defined
(16 characters) input-n

- The names of the gates or primary
events 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.
Basic EventDE =

'

CE Conditional Event=

Undeveloped EventUE =

DE = Developed Event
External EventEE =

COMMENTS - Defines a comment. Must follow a ".*
delimiter.

A.2.2.2 Fault Tree Cut Sets.

The fault tree cut sets are stored in the System relation in the block data file. The format of the
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:
VALUE BLOCK $ value-block-name

: prob $ name-list $
. prob $ name-list $-

- where

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

!-
L
!
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Data Formats

A.2.3.2 Basic Event Descriptions

File Name:
xxxxxxxx. DES

FileFormat:
event-name $ event-description $

where
event-name - Naue t " basic event
event-description - Basic eve i description (60 character maximum)

A.2.4 Output Reports

Output reports can be converted to other formats or loaded by the user. They are not stored -

intact in the database. The cut sets are stripped from the listing Gle (.LIS) and stored in the Sequence
relation. A variable occurrence table is written te file " sequence-name.VOT" in the family directory.

File Name:
xxxxxx.LIS.

File Format:
. . . Header information

EXECUTE
LDBLK (sequence name, sequence name, ..) 7

. .

COMTRMVAL (sequence name)
- blank line -
/ OMEGA means empty cut set
- 12 blank lines --
Variable Occurrence Table--Output as is
- 5 lines to cut set table --
41 character leader + 1 space + basic event name

_

THE MAXIMUM TERM-ends the cut sets
.

General Rules:
1. A plus sign ("+") followed by a blank line separates cut sets.
2. Cut set ternis can be continued on separate lines. 3

3. An asterisk ("*"), plus sign ("+"), or blank (" ") separates basic event names.
4. A period (" ") denotes the last cut set.

April 1992 A-27 NUREG/CR-5301
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