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ABSTRACT

This NUREO is the reference manual for the System Analysi.' and Risk
Assessment (S AR A) System Version 4.0, a microcomputer-based system used to
analyre the safety issues of a family [i.e., a power plant, a manufacturing
facility, any facility on which a probabilistic risk assessment (PRA) might be
performed).

The SARA data base contains PRA data for the dominant accident
sequences of a family and descriptive information about the family including
event trees, fault trees, and system model diagrams. The number of facility data
bases that can be accessed is limited only by the amount of disk storage
availabic. To simulate changes to family systems, S ARA users change the failure
rates of initiating and basic events and/or modify the structure of the cut sets that
make up the event trees, fault trees, and systems. The user then evaluates the
effects of these changes through the recalcul, !on of the resultant accident
sequence probabilities and importance measures. The results are displayed in
tables and graphs.

FIN No. Ll429 - SARA, IRRAS and MAR D Maintenance and User Support
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EXECUTIVE SUMMARY

ne System Analysis and Risk Assessment (SARA) system provides the
.

capability to examine the risk impact of a " family' [i.e., a power plant, a
! manufacturing facility, any facility on which a probabilistic risk assessment
4

(PRA) might be performed] dealing with such items as regulatory lasues, plant
design, and operational changes. It is a flexible PRA tool that can be used in the
evaluation and prioritization of physical and operational changes.

SARA is a computer program that is designed to access data generated
by other programs. It contains no data, but can automatically access PRAs :
stored in the Models and Results Database (MAR D). Rese PRAs could have !

been generated using the Integrated Reliability and Risk Analysis System
(IRRAS) or loaded using the MAR D program. MAR D serves as a repository !

of models and results from completed PRAs, and has no analysis capabilities. '

SARA can select for analysis, any family database loaded in MAR D. %Is data
includes, event failure data, dominant accident sequences, descriptive information ;

about the facility, event trees, fault trees, and plant system model diagrams. |

Family modifications and accident scenarlos are simulated by changing
*

basic event probabilities, initiating event frequencies, and/or cut set structures.
,

Accident sequences, total sequence frequencies, sequence uncertainty values. |
cvent importance measures, and facility end states are recalculated and the results
of the calculations are displayed numerically and graphically. All data displays
may be saved in disk files and/or sent to an attached hard copy device. ;

Each rnajor function prorlded by SARA is discussed in the following- I

paragraphs.

'

Select Family

He Select Family function allows the user to select for analysis a
specific family from a library of families stored on disk.= In addition it provides
the mee.ns of copying SARA data base files between families.

.

Systems Analysis

ne Systems Analysis function allows the user to modify basic event:
probabilities, cut set structures, uncertainty calculation parameters; and then
recalculate system unavailabilities and importance measures.' He results of the-

|
calculations are displayed in tables and graphs and may be compared to the base
line data contained in the SARA data base.

:

5
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Event Troos Analysis

lhe IIvent Tree Analysis function allows the user to rnodify basic event
probabilities and sequence initiator frequencies, cut set structures, and uncertainty
calculation parameters; and then .valculate core damage frequencies and
importance measures.1he results of ne calculations are displayed in tables and
graphs and rnay be compared to the bac line data contained in the SARA data
base.

Graphics Analysis

lhe Graphics Analysis function allows the user to view piping and
instrumentation diagrams (P&lDs), fault tree and event tree diagrams, plus line
and bar graphs of system, sequence, and end state plots. 'lhe diagrams may be
sent to an attached I!pson compatible printer, an llP Laserjet printer, or to an
.IIPP file.

Reports

The Reports function allows the user to print reports of the data;

contained in the salla data base. Since user-generated data are also stored in
the database, reports of this data may also be created. The reports may be sent
to the screen, to an attached printer, or to a disk file for later editing and/or
printing.

Modify Database

lhe Wdify Databue func00n allows the u:;;r to review and edit the base
case or original data records contained in the SARA data base.

Utility Options

The Utility Options functkn allows the user to set system parameters,
load and output data base records, and recover the data base index files if they
have become corrupted.

xiv February 1992



- - - . -_ - _ - _ _ - - - - _ - - - - _ - . _ = _ . _..

FOREWORD
\

ne U. S. Nuclear Regulatory Commission has developed a powerful
,

suite of computer programs for the performance of Probabilistic Risk '

Assessments (PRAs) %ls suite of programs allows an analyst to perform many
of the functions necessary to create, quantify, and evaluate the risk anociated
with a facility or process being analyzed. %ese programs include software to
define the data base structure, to create, analyre, and quantify the data, and to
display results and perform sensitivity analyses %c programs included in this
suite are as follows: hiodels And Results Database (hfAR D) software,
Integrated Reliability and Risk Analysis 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
speclile function in taking a PRA from the conceptual state all the way to
publication.

M AR D 15 a progtam that is used primarily for PRA data loading. His
program defines a common relational database structure that is used by the entire
suite of programs, his structure allows all of the software to access and
manipulate data created by other software in the system without perforrning a
lengthy conversion. Hence, data created by IRRAS is immediately available to
SARA for sensitivity analysis. %e MAR D program also provides the facilities
foi loading and unloading of PRA data from the relational database structure used

O to store the data. A simple ASCil data format is used for interchange with other
PRA software not included in NRC's suite of programs. His feature allows for'

compatibility with previously developed software systems and allows for
maximum data interchange. Elements of this software are included with both
IRRAS and SARA to allow these programs to load and unload data in the M AR.
D format. Normally, the entire MAR D software is used only by those
performing a data loading function and is not required by the end user.
Documentation for MAR D, Version 4.0 is in draft form and will be finallied.

IRRAS is a program developed for the purpose of performing those
functions necessary to create and analyze a complete PRA. His 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 casier, the complexity of this type of
analysis requires a user with a more detailed understanding of PRA concepts than
is requ!"ed by other tools in this suite. He IRRAS 4.0 reference manual is
available as NUREG/CR-5813, Volume 1. He IRRAS 4.0 tutorial, Volume 2,

/O
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is in preparation.

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 technically-oriented cet and does not acquire 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 modificatic to the data in the
PRA. Also included in this prograrn 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 NUREO/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 assest, ment.1hese 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 cditor is only
accessible through FEP. *lhe event tree editor allows the analyst to construct and
modify graphical event trees. The fault trec editor allows the user to construct m

and modify graphical fault trees. The P&lD editor allows the user to construct
and modify plant drawings.1hese drawings can then be used to document the
modeling used in a PRA. These editors are an integral part of a PRA. With the
FEP tool, the user need not be concernal 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 in draft form and will be finalir.ed.
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SYSTEM ANALYSIS AND RISK ASSESSMENT (SARA)
SYSTEM VERSION 4.0

VOLUME 1 - REFERENCE MANUAL

1. INTRODUCTION
!.

1hc System Analysis and Risk Assessment (S ARA) system provides the capability to examine the
safety impact of nu@ar power plant regulatory issues and plant design and operational changes. It is
a flexible probabilistic risk assessment (PRA) tool that the nuclear power plant analyst can use in the
evaluation and prioritization of generic issues, and other applications using PRA core damage results.

Nuc! car power plant modifications and accident scenarios are simulated by changing system cut
sets basic event probabilities or accident sequence initiator frequencies, and recalculating accident
sequences, plant end states, and core damage frequencies. Results of the calculations are displayed
numerically and gral.hically. Analysis can be done at several levels: a single event, a group of events,
a system, a group of systems, a sequence, and a group of sequences. Only one family (plant) can be
analyred at a time.

This reference manual provides detailed information about SARA operations and gentral
information about commands com:nonly used in each operation. To simulate changes to plant systems,
you may change the failure rates of basic and initiating events in the plant systems models or change the
cut sets to reflect a logic change in the systems, You may then evaluate the results of these changes

O displayed in reports and graphs.
through the calculation of the resultant core damage and accid:nt sequence frequencies. Results are

SARA contains two databases: the permanent or base case database and a parallel database that
can be temporarily changed by the user. '1he modification of basic events and cut sets generate " change
sets" and " alternate" cut s ts that are saved in the data base. A change set consists of probability and/or
class changes for a group of basic events. This allows the user to repioduce a particular scenario without
repeating all of the data modifications. The base case data may be updated with the modified (current)
data at any time.

Each operation is examined separately, and required actions and expected rest.its are outlined.
'

Appendices cover hardware and software requirements and data interchange formats.

1.1 SARA Internal Functions

The functions provided in SARA are described in the following paragraphs.

1.1.1 Select Family

A family is a group of models, such as those for a single plant, unit, or facility. SARA creates
a directory for each family as it is added via the Modify Database option. A family model (data) is

11 February 1992
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accessed using the Select Family option. In Select Family, you may copy rr.w data or a data base file
from another source into the current family directory. After you have selected a farnily, the family name
is shown in the upper left corner of the subsequent screens. Selecting a family changes the current
directory to the one created solely for that family data.

1.1.2 Systems Analysis

This portion of S ARA allows you to evaluate different system scenarios liasic event probabilities
and system cut set configurations may be modified, requantified, recalculated, and the results displayed
on the screen or directed to a printer or disk file. In addition, event importance measures may be
calculated and displayed.

1.1.3 thent Tree Analysis

'!his portion of SARA allows you to evaluate different scenarios that involve the event trecs.
11asic event probabilities and sequence cut set configurations may be modified, requantified, recalculated,
and the results displayed on the screen or directed to a printer or disk file, in addition, event importance
measures and sequence uncertainty distributions may be calculated and displayed.

1.1.4 Graphics Analysis

This feature allows you to view piping and instrumentation diagrams (p&lD), and fault tree and
event tree graphic diagrams. It also allows you to produce line plots and bar charts using system,
sequence or end state data contained in the data base.

1.1.5 Reports

The reporting fimetions provide the means to obtain summary or detailed reports about the data
contained in the data base. The reports can be output to the screen (console), to a printer, or to a tile.

1.1.6 Modify Datnbase

This feature allows you to add, modify, or delete the base case data records for the selected
family. It should be stressed that using this feature will change the base case datal

1.1.7 Utility Options

The Utility Options consist of three functions: Define Constants, MAR-D Interface, and Recover
Database. The first option, Define Constants, is used to indicate system hardware configuration, set
uncertainty and cut set defaults. and set fault tree and event tree graphics defaults.

The second option, MAR-D Interface, allows you to load raw data files into SARA and output

12 February 1992
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the data base records into files that conform to the MAR D data formats (see Appendix II).

\
The third option, Recover Database, will rebuild the data and index files for each relation in the

data base. %ls may be necessary if the data base has been corrupted in some way.

1.2 Invoking SARA

To activate SARA, change to the pRADATA.111 directory, and type:

SARA

Figure I will appear. This disclaimer message will appear on the screen for a few seconds, followed by
the SARA Main Menu shown in Figure 2.

System Analyste and Risk Assessment

[SE|UESSEK%CE!"ZZ$2EC21[[O?UET|ES[$2!$E22D0%'!2[5$$$|NUC$$$$E$lG|i

SARA 4.0 la the result of research work conducted at the Idaho hotlotel
Engineering laboratory (INCL) through funding provided by the U. s,

g Nuclear Regulatory Consiilssion.

WARRANTV OllCLAIMER

neither the United states, nor the U. s. Department of (nergy, not the

U. s. Nuclear Regulatory Commission, nor CGLG Idaho,ied, or assuiiet
Inc., nor any of

their ceployees, makes any warranty, express or impl any
legal liability or. responsibility for the accuracy, corpletenett, or
usefulness of any Information, apparatus, product, or process disclosed,
or represents that its use would not Infringe privately owned rights.

Figure 1. SARA 4.0 copyright screen.

NOTE: This document assumes the reader is familint with FRA methods and
terminology. This mantial serves as a reference gttide for the SARA
user.

r

%
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Event frees Analysis ****/ / - 1991/12/10
Gra;Alts Analysis
Repor t 5
Modif y Database
Utility Optiors

- - . -

optionjt|
0

SURRY
family --

Figure 2. SARA 4.0 main menu.

1.3 Version Conflict

if you generated your data using the previous version of SARA and are logging in for the first
time using Version 4.0, the version conflict screen will appear (Figure 3).

You will need to rebuild the data files in order to access them using Version 4.0 software. At
the prompt, enter a < Y > and press < Enter > to rebuild the relations for the current family. After the
files have been rebuilt, you will be returned to the main menu. When you log-on to SARA from now
on, this screen will not appear. You will proceed directly to the main menu.

Yereion Conftict

VARNING
Some of the data base files were created with a different version of the
software. Att conflicting files will be rebuilt and reorgentred to
match the current version. Data for this f amt|t* cannot be accessed or
modified until the files are rebuilt.

Do you wish to continuet |N| (Y/N)

Figure 3. Version conflict screen.
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O 2, SELECT FAMILY

This option allows you to select the family data set you wish to work with and provides the
capability of copying raw (MAR D) data files or SARA data base files into a specific family. A family
is a group of models, such as those for a single plant, unit, or facility. When the family is successfully
sel6cted the name is shown in the upper left corner of the screen.

1he current directory is the current family unless you select another family. SARA retains the
last family you selected when you exited the program so when you enter SARA again the last family
selected is the current family. The Sc!cet Family screen (Figure 4) lists all families in the SARA data
base. The 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 SARA 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 part 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 familles to
display,

\

Family =

sURRY $ elect FamIiy

option |s| tatt / select / f amily Copy / Copy

- Family Yame - Director > Description
rRADATA PRADATA
SURRY SURRY SURRY UNlt 1

<Esce <F1> <fs>
Exit Help locate

~

Figure 4. Select famliy menu.
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2.1 Exit

Typing <E> in the option Geld and pressing < Enter >, or pressing < Esc > will return you
to the SARA main menu.

2.2 Select

This option is used to select the family data Oles that will be accessed during subsequent S ARA
functions. To invoke the option, type < S > in the option Geld, highlight a family, and press < Enter > ,
if a family is not highlighted, the message Postilon the cursor over the family to Seint will be
displayed. When a family is highlighted and selected, you will be returned to the SARA 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
cannot be selected, the message Unable to select desired family appears, the previously selected family
will be retained, and you will be given another chance to select a family. If the highlighted family's data
version does not match the current software version, the version update screen appears (Figure 5), and
you will be asked if you want to rebuild the data To select the fatnity, 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 selceted family will be retained, and the message
Unable to selat desired family appears.

_

Yersion conflict

W4RNINO-
some of the data t>ase files were created with a dif ferent version of the
software. Att conf |lctirig files will t>e retoint and teorganized to
match the current version. Data for this f amily cannot t,e accessbd or
modified until the files are rebuilt.

Do you with to continue? |N| (Y/N)

Fi0ure 5. Version con 0ict warning message.

2.3 Family Copy

This option provides the means of copying data base files between families, if a family contains
data that the user needs, this option allows them to copy all the data into a new family. Then the user
can modify any of the data in the new family while keeping the original family data preserved. The
family you are copying to should be empty. This option will overwrite all existing files. To invoke this
eption, type < F> in the option field, highlight a family, and press < Enter >. If no family has been
highlighted, the message Position the cursor over the family to copy from appears at the bottom of the
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|

screen. If this message appears, highlight a family and press < Enter >. The message l'osition the
g

cunor over the family to copy to will then appear. Again, highlight a family and press < Enter >.
All family data base files will be copied from the first family highlighted to the second family highlighted.
When the files are copied, the message Family successfully copied appears.

,

2.4 Copy

This option provides the means 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
the mechanism to copy such data into a family. To invoke this option, type <C> In the option field,
highlight the family to copy to, and press < Enter >. If no family is highlighted, the message Position
the cunor 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 6), requesting the
path and file name of the source data being copied into the selected family is displayed. Specify the
entire path of the data to be copied and press < Enter > (e.g., A:\*.* or D:\RAWDATA\ DEMO \*.*).
A confirmation message File (s) succenfully copied is displayed when the files have been copied.

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

If you want to copy to a family that does not ret exist, you must first add the family. To add
a family, see the Modify Data 11ase option. After you have added the family, you may return to the
Select Family option and copy your data base into the new family,

71|e C c,p y

Enter Source For File Copy

Etiter cormtete source path, including file speelflection.

Source file specification.

Destination Directory.
C:\PRADATA.81\SURRY

!

|
- |

Figure 6. Enter source for file copy.
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3. SYSTEMS ANALYSIS,

\

To irvoke the Systems Analysis option from the main menu, highlight System Analysis or type
<Y> in the option field and press < Enter >. The Systems Analysis option consists of the following
four functions:

1. Modify Event Data includes adding, deleting, and modifying change sets. Change sets
contain information about the probability / class changes that are to be applied to basic
events during system analysis. Within a change set you may modify selected event
probabilities, and reset those event probabilities to the base case values. In addition, you
may perform a base case update that takes all current system data and makes it the new
base case data. He original base case data are overwritten in this process. You may
also add, modify, or delete user-defined histograms.

2. Analyze Systems includes updating the cut sets, quantifying the cut sets, running
uncertainty analyses, and updating the base case.

3. Display Results presents the analyses in various report forms.

4. The Cut Set Editor provides the means to modify the system cut sets.

Keys you will frequently use include the following:

< Esc > Escape cancels your last choice and returns you to the previous screen.g
< F1 > Help briefly explains the function of a field and may show you examples of data(

A entered.
<i:2> Mark /Unmark tags items for use in the selected option.
< F3 > Clear All Marked items removes the marks (*) from the listed items, if no tems

are marked, this option will mark all of the items.
< F4 > Mark /Unmark rangc of items tags a large numbers of items more easily for

processing,
,

< F5 > Locate an item displays a blank field in the center of the screen, and a message
Please enter name to locate will appear, The user should enter all or part of
the name to be located and then press < Enter >. His 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.

The System Analysis main menu is shown in Figure 7. The Systems Analysis options and their functions
will be discussed in the following pages.

3.1 Exit

The System Analysis screen appears with Exit <E> as the default choice in the command line
(see Figure 7). Press < Enter > or the < Esc > key to return to the SARA main menu.
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Modify Event Data

Anatyre Systems

Display Results

cut Set Editor

option |Ej

,_

Figure 7. S, am analysis main menu.

3.2 Modify Event Data

The event data can be manipulated to examine the changes in the probabilities of plant accidents
and accident sequence failures based on basic events. Events can be added, modified, and deleted. The
probability of events occurring can be recalculated. You may generate change sets to be applied to the
basic esents for later propagation through the sequence cut sets. You may update the base case that will
replace the present base case data with current data.

From the Modify Event Data option, the following operations may be performed: add, modify,
or delete change sets; cicate and reset individual event probability changes; add a class probability change
to a group of events; add, modify, or delete user-defined histograms; update the base case event data with
the current case ei -nt data; generate new current case event data using the temporary modifications made
to the marked change sets; and create reports that reflect the event modifications that currently exist
within the data base.

Highlight Modify Event Data on the main menu or type a <M > to select this option and press
< Enter > . The Change Sets screen shown in Figure 8 will be displayed. A change set is a set of
sensitivity data modifications to be applied to the basic events. Change sets modify the current case basic
event data. A change set consists of probability and/or class changes for a group of basic events. As
shown in Figure 8, ten options are available. Each of these options is discussed in the following i

paragraphs.
l

|
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Family
sURRY Change $etS

Option |A| Exit / Add / Modify / Delete / Probability / Clans
% am / Generate Changes / Report Changes / Base Case Update

'#-Neme Deseription
AAA
0FP
P&lD

>

< Esc > <F1> <F2> <r3*
Exit Help Mark /Urvnerk Clear A'.t

Change

Figure 8. Change sets menu.

3.2.1 Exit

Type an < E > in the option field and press < Enter > , or press the < Esc > key to return to the
SARA main menu.

3.2.2 Add

The Add function is used to add a change set name and description to the data base. You supply
a name (up to 16 characters) and a description (up to 60 characters). To invoke the add function, type
ea < A > in the option field and press < Enter >. The Add Change Set screen shown in Figure 9 will_

be displayed. This screen is displayed with the < A > (Add) option as the default entry in the option
Held. The current date is supplied by the system, however, you may change it if you wish, by typing
over the default date.

Aner entering the change set name (requhed) and description (optional) and pressing < Enter > ,
the message New change record added is displayed at the bottom of the screen and you are returned to

.

the previous screen (Figure 10), where the newly added change set will be included; If the name you
entered already exists, the message Duplicate change record name - not added is displayed at the
bottom of the screen.

To exit the Add Change Set screen without entering a new change set, press < Esc > or move
the cursor to the option Held by pressing < Hot.c> , type an < E> (for Exit), and press < Enter >.

3-3 February 1992
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O
Add Change Set

Option |A| Exit / Add

Name HP 1 Date 1991/07/19
Description

Figure 9. AddIchange set.

'
. . .

- Family
sURRY Change 5ets

option |Aj Exit / Add / Mc<fi f y / Delete / Probability / Ctess
Histograms / Generate Changes / Report thanges / Base Lase Update

#-Neme Deacription
AAA

OEP

HP-1
P&lD

< Esc > <f1> <F2> <F3>
Exit Help Mark /Urvnark Clear All

Change

Figure 10. Change set screen after an Add.

3.2.3 Modify

This option allows you to modify the name, description, and/or date for an existing change set.
To invoke this function, type an < M > in the option field, highlight the change set you want to modify,
and press < Enter > The Modify Change Set screen (shown in Figure 11) appears, if you did not
highlight the change set to modify before pressing < Enter > , the message Record must be highlighted
first appears.

Edit the name, description, and/or date and press < Enter > to execute the change. Use the
< Tab > key to move the cursor from field to field. Upon pressing < Enter > , a confirmation message, j
Record modified, is displayed. To return to the Change Sets screen without modifying the change set,
press < Esc > or move the cursor to the option field by pressing <Home>, typing an < E>, and
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Modify Change Set

Option [M| Exit / Modify

Name P&lD Date 1991/01/07Description

.

Figure 11. Modify a change set.

pressing < Enter > .

3.2.4 Delete

This function is used to remove a change set from the data base. To invoke this function, type
~

a <D> in the option field, highlight the change set you want to delete, and press < Enter >. The
Delete Change Set screen (see Figure 12) is displayed with an "E" (Exit) in the option field. To delete
the change set, type a < D> and press < Enter > , You will be returned to the Change Sets screen, and
the message Change record deleted is displayed.

De1ete change Set

option {E| Exit / Delete

Name HP 1 Date 1991/07/19Description

Figure 12. Delete a change set,

if you did not indicate the change set you wanted to delete before pressing < Enter >, the.
message Record must be highlighted first appears.
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3.2.5 Pmbability

This function allows you the flexibility to experiment with setting different basic event failure and
uncertainty data. These data values may be set for a single event or for a specified group of events. The
function also provides a reset option to set data values back to the base case values. To invoke the
Probabliity function, type a < P> in the option field, highlight a change set, and press < Enter >. If
you press < Enter > without highlighting a change set, the message A line must be highlighted will be
displayed if you receive this message, highlight an event and press < Enter >. The Select Event screen
(see Figure 13) appears with < P> (Probability) as the default option. The change set name is shown
in the upper right corner in the Change Set box. Three options are available: Exit, Probability, and
Reset probability to base.

_ _ -

- Family - Change set -
GRRY Seiect fvent OEP

Option |P| Enit / Probability / Reset probability to base

r*.P C - N a m e De6cription-
,

I ACC-CKV-FT Cv107 CHECK VALVE CV107 RAILS TD oPEN
ACC CKV F FCV109 CW cK VALVE CV109 FAILS TO OPEN

p ACC CK M T CV128 CHECK VALyt CV128 FAILS 10 oPEN
ACC-CKV FT*CV130 CHECK VALVE CV130 FAILS To orEN
ACC*CKV FT CV14s CHECK VALVE CV165 f AILS To OPF,N
ACC CKV FT CV147 CHECK VALVE CV147 FAILS to oPEN
ACC H0V-PG-1865A ACC MOTOR OPERATED VALVE 1865A PLVGGED
ACC MOV PG-1865B ACC MOTOR OPERATF.D VALVE iB658 PLUGGED
ACC M M PG 1865C ACC HOTok OPERAlt.0 VALVE 1865C Pl.UGGr0
ACP'CAC si 1H1 480V AC BUS 1H1 BUU.l0RK FAILURE

a- -

(Esc > <F15 sFh <F3a <r4> <F5>

talt Help Mark Evi nt Clear Att Park Range locate

Notei "*" - marked ownt , " " unused event, "#" - unused, marked event,
"P" * prob. change, "C" clut change, "c" - prob. and Ctats change

Figure 13. Select an event for probchility change.

3.2.5.1 Exit. This option terminates the probability function and returns you to the Change Sets
screen (Figure 8). To invoke this option, type an < E > in the option field Eqd press < Enter > , or press
the < Esc > key.

3.2.5.2 Probability. Tnis function allows jou to modify the current uncertainty and failure data
values. This current data can then be xpplied to the specified events for use during event tree analysis.
The changes applied to basic ewnt data may be for a single event cr a group of marked events.

To invoke this function, type a < P> :n the option field, highlight an ewnt or mark a group of
events (using the < F2> and/or (T4> function keys) and press <Eror> (ree Figure 14). If only a
single event has been selected. then the Event Probability Changes screen (for a single event) will be
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displayed (Figure 15). The display is divided into four data areas: Event Attributes, Uncertainty Data,-

( Failure Data, Process Flag. He Event Attributes data dkplay is for information only; no changes may
be made to the data fields in this display. The IJncertainty Data / Failure Data areas display both the base
case and current data values. You may change only the current data values. The Process Flag area is
a one-character field that specifies if certain processes should take special note of the selected event. One
of the following upper-case values can be input: 'S' (sensitivity analysis), 'X' (do not expand transfers),
'Y' (never expand transfers), and T (always expand transfers).

_ - -
. _ _ .

Famity - Change Set -
,

SURRY 5 elect Eyent OfP

|

|

Option |P| Exlt / Frebabttity / Reset smobabiLity to base

,**P-C- N a m o - Deocription
ACC CKV-FT-CV1N CHECK valve CV107 FAILS TO orEN*

ACC CKit FT CV109 CHECK VALVE CV109 FAILS TO JPEN
ACC-CKV FT-cV123 CHECK NALV2 CV128 Falls YO orEN*

ACC CKV FT Cv130 CHECK VALVE CV130 FAILS TO OFEW
ACC CKV FT-CV145 CHECK VALVE CY145 FAILS To oPEN
ACC CKV*FT CV147 CHECK VALVE CV147 FAILS TO OPEN*

ACC Mob PG-1865A ACC MOTcR OPERATED VALVE 186'iA fauGCED
ACC MOV PG 1865B ACC 10ToA OPERATED VALVE 16658 PLUGGED*

ACC M3V PG 1865C ACC MOTOR *,PERATCD VALVE 1865C PLIK4ED*
* ACP BAC-sf 1H1 430V Ac BCS 1N1 BUSVORK FAjLLEE

<Esca <F1> -FZ> <F3s <F4e <F5>
Exit Help Mark Nni Clear Att Mark Range Locate

\ '

taot e: "*" w bd event, " " - un,ned event, "#" - unused, marked event,
y aP" - crob, chance, "C" class change, "c" prob. and elast change

4
. .. . . . . . -

- - - -

_

Figure 14. Events marked for modification.

When the Process Flag field is blank, the transfer associated with this event is expanded for
failure referentes. For success references, the transfer is also expanded; however, the cut sets generated
are removed from the failure cut sets using cut set matching. An "X" tells SARA that the basic event
is to be used for failure references, but success references are to be treated the same as if the flag was
blank. A "Y" indicates that a transfer is to be replaced with its basic event for failed references and the
complement of the event is to be used for success references. An "1" Causes SARA to treat the transfer
as independent. Logic below this transfer is expanded for failure references, and for success references
the complement of the logic is used.

If a group of events were marked (see Figure 14) using the < F2> and <F4> function keys,
and the cursor was in the option field, then upon pressing < Enter > the Events Probability Changes
screen (for a group of events) will be displayed (see Figure 16). This display is divided into three areas:
Uncertainty Data, Failure Data, and Process Flag. As before, both the base case and current data values
are shown. You may only change the current values. The changes entered on this screen will be applied
to all marked events.

p
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Event Probebiiity ChanDes

- Event Attributes -
homes Cenp Id Sys Train Type F/ Mode tocation Init?

<P>ACC-CKV FT-CV109 CV109 ACC CKV FT N
<A>ACC CrV*VT CV109
<G>ACCCKVCv109 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 164 '

Class Attributes N N N N N fd N N N N N N N N N N
Description ChCCK VALVE CY109 FAILS TO OPEN

|
1

i Bese -- Uncertainty Data - Current .. Base Failure Data - Current i
L* Dist. Type - 1< Calc Type - >

3.00CE+000 <- Vatue -=> - " " E-" - 1.000E 004 < = Prob > ''C"-
+0. 000E +000 <= L antxta .- > "---r.- - t31 < corr. Class >

Process Flag +0.000E+000 <--- Tau - " - E-- -

fla9 + 0. 000E +000 <- Mi ss i on > """E -* >

,

Note : Leave Current values blank if no changes are desired.

Figuro 15. Changes to an event probability.

,

s _

__

,- --

j Event Peobubiiity Chenges

- Oncertair.ty Date Failure Data
Distribution Type Calculation Type- > >

! Value >"--~f-" Probability >'"-t"~'
Correlation Clase Lamtxfa - > " ---E "-

'

Process Flag Tau .>"""E'--

Flag'
> Mission Vime >--""E""

|

; Enter change values required.

hote : All marked event change probabilities will be effected.
Press < Esc > to return without changing.

,

L __

Figure 16. Event change screen for marked events.

The probability changes made are reflected on the Select Event display by showing a "P" to the
left of the dfected event;, Probability changes have a higher priority than Class changes. When both
are applied to an event, the probability change will be used during fault tree / sequence analysis. This is,

!

indicated by flagging the affected events with a "P" and "c" as shown in Figure 17.

,

|
l
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O Family - Change set -
SURRY $eiect Event OEP

Option |P| Exit / Probabitity / Reset probability to base

>*=P-C- N e m e Deacription
* P c ACC CKV-FT CY107 CHECK VALVE CV107 FAILS To OPEN

ACC-CKV FT CV109 CHECK VALVE CV109 FAILS TO OPEN
* P c ACC-CKV FT CV128 CHECK VALVE CV128 FAILS TO OPEN

ACC CKV-FT CV130 CHECK VALVE CY130 FAILS TO OPEN
C ACC-CKV FT CV145 CHECK VALVE CV145 FAILS TO OPEN

* P c ACC CKV FT CV147 CHECK VALVE CV147 FAILS TO OPEN
ACC MOV PG 1865A ACC MOTOR OPERATED VALVE 1865A PLUGGED

* P c ACC MOV PG 1865R ACC MOTOR OPERATED VALVE 18650 PLUGGED
* P c ACC-MOV PG 1885C ACC MOTOR OPERATED VALVE 1865C PLUGGED
* P c ACP BAC ST-1H1 480V AC BUS 1H1 BUSWORK FAILURE

< Esc > <F1> <F2> <F38 <F43 <F5a
Exit Help Mark Event Clear ALL Mark Range Locate

Note: "*" marked event, "*" * mused event, "#" - unused, marked event,
"P" prob. change, "C" * class change, "c" + prob. and class change

c -

Figure 17. Event probability and class changes flagged.

On the Event Probability Changes display, help screens are supplied for all data entry fields.
p Pressing < F1 > when the cursor is in any data entry field will cause a help screen to be displayed. Most
( of the help forms contain a data entry field at the bottom of the display. This field may be used to enter

the desired data value, which will then be transferred into the proper data field upon exiting the help
screen. Highlighting an item in the help form list will set the correct value in the data entry field.

Currently, there are seven predefined distribution types available, The predc0ned distributio 1
types are normal, lognormal, beta, gamma, chi-squared, exponential, and uniform. In addition to these
predefined distribution types, user-defined histograms may be used. The default distribution type is the
lognormal. Figure 18 shows the help form associated with the distribution type field on the Event
Probability Changes screen. From this help screen, help forms associated with each of the seven
predefined distribution types are available. To view these distribution help forms, press the < F1 > key
while the cursor is positioned on the desired distribution type.

Correlation classes are used to account for data dependencies among like events in the data base.
Correlation classes con ht of four character upper-case values. A blank correlation class indicates that
there are no data dependencies, When running the uncertainty analyses, the same sample value will be
used for all basic events with the same correlation class.

In the Failure Data box the calculation type is a numerical reference to the calculation method
to be used. There are 13 calculation types numbered I through 9, T, F, I, and S. ,When the cursor is
positioned in the Calculation Type field, press <F1 > for an explanation of these calculations. The help
screen is shown in Figure 19.

(
'

t
'
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O'Event Probability Changes

Uncertainty Distribution Typee
Distri ->

Value Type Distribution Values E ---
Coreet E- -

L Log horn.at, Error Factor E-
Flag - N Normat, Standard Dev. E"--

B Beta, b of Beta (a,b)
G Gamma, a of Gamma (s)
C Cni Squared, Degrees of Freedom
E Exponential, none
U Uniform, Upper End Pt.

Note H Histogram, Histogram Nunter ted.
!

Distribution Type-- >N

Figure 18. Uncertainty distribution types (probability change).

__

Ey Failure Data Calculation Types

Type Calculation Method
Uncer -

Distribution 1 Probability ,
2 Lantda * Mission Time

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

Correlation 4 Lanbda * Min (Mission Time, Tau) -

Pro 5 Operating Conponent with Repair (Fuit Eq) -

Flag 6 Lambda * Tau / 2.0 -

7 1+ (EXP( Lambda * Tau)-1.03/ (Lambda * Tau) -

8 Base Probability + Probability
9 Base Probability * Probability
T Set to House Event (Falled, Prob =1.0)
F Set to House Event (Successful, Prob =0.0)

Note : All- 1 Ignore this Event (Remove it from logic)
Pre S Set to System Min Cut Upper Bound

i

Press <F1> for help with any highlighted type
,

Calculation Type ->4

_

Figure 19. Failure data calculation types (probability changes).

!
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The following symbols are used in the equations for calculating failure probability

P = failure probability of the basic event,"
p = failure probability,
bp = base case failure probability,
L = failure rate per hour, input as lambda,
t,, = mission time expressed in hours, input as a default, and
T = average time to repair expressed in hours, input as tau.

An equation for each calculation type follows:

Calculation Tvoe 1 P = p.

Calculation Tvoe 2 P = L * t,..

Calculation Tvoe 3 P = 1 - Exp (-L * t,,).

Calculation Tvoe 4 P = L * Min (t,,, T)'.

Calculation Tvoc 5 P = ([L * TJ / [1 + {L * T}]) * (1 - EXP [-(L + 1/ T) * t,,]).

Calculation Tvoe 6 P = L * (T/2).

Calculation Tvoe 7 P = -I + (EXP[-L * T] - 1) / (L * T).

Calculation Tvoc 8 P = bp + p.
_

Calculation Tvoe 9 P = bp * p.
,

Calculation Tvoe T P = 1.0 (llouse event - failed).

Calculation Tvoe F.. P = 0,0- (house event - successful).

Calculation Tvoe I 'P _= 0.0 - (Ignore event).

Calculation Tvoe S P = 0.0 (find a system with the same name and use its current mincut-_--

upperbound as the probability)

3.2.5.3 Reset Probability to Base. This option allows you to reset the probability changes (not
class changes) for a selected event back to the base case values. You may reset probability changes for
a single event, a group of events, or all events.

To reset the probability change for a single event,. type an < R> (Reset probabilities) in the
'

option field, highlight the desired event name and then press < Enter >. The message " Reset
111GHLIGHTED probability change? (Y/N)" is displayed at the bottom of the screen. - To reset the
probability back to the base case value enter;<Y> for yes.- To terminate the reset operation enter
< N > for no.

-3-11 . February 1992
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To reset the probability changes for a group of events, mark the desired events using the F2
and/or F4 keys, type an <R > in the option Geld and press < Enter >, The message " Reset ALL
marked probability changes? (Y/N)" is displayed at the bottom of the screen. Press < Y > to complete
the reset operation, or < N > to terminate the reset operation.

To reset all event probabilities to the base case values, clear all existing marks with the F3 key,
type an < R > in the option field and press < Enter > , The message " Reset ALL probability changes?
(Y/N)" is displayed at the bottom of the screen. Press < Y > to perform the reset operation, or < N >
to terminate the reset operation.

3.2.6 Class

This option allows you to change event data parameters for a specified grouping of events. To
invoke this option, enter a <C> in the option field, highlight the desired change set, and press
< Enter > . If you do not highlight a change set before pressing < Enter >, the message An event
change must be highlighted will be displayed at the bottom of the screen. The screen display for this
option is shown in Figure 20, All data fields in the four data areas are data entry fields. The event class
is defined by entering data in the Event Attributes data fields. The more of these fields that are filled in
the fmer the class definition becomes.

Family - Change Set -
SURRY c|aas change OEP

Event Attributes
Names Coop Id Sys Train Type F/ Mode Location Init?

<P>0EP" N
<G>

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Class Attributes N N N N N N N N N N N N N N N N

Uncertainty Data Failure Data
Distribution Type Calculation Type- >

(press <F1> for list of types) (press <r1> for list of types)
Value >-"---E--" Probability >"""E""
Correlation Class-> Lamlxia >"""E""

Process Flag Teu >"""E"--
Flag >$ Mission Time >"--E"*

Figure 20. Class change for event data.

The class changes that you request are reflected on the Select Event display by showing a "C"
to the left of the affected events (Figure 21) Probability changes have a higher priority than class
changes. When both are applied to an event, the probability change will be used during event tree
analysis. This is indicated by flagging the affected events with a "P" and "c" as shown in Figure 21,
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\ Fatal!y - Changt set - !
SURRY sviect Event OEP

Option |P| Exit / Probability / Reset probability to base

f .*.P-C - N a m e Oeserfption -

P c ACC-CKV FT CV107 CHECC VALVE CV107 FAILE TO OPEN
P c ACC CAV FT-CV109 CHECK VALVE CV109 FAILS TO OPEN
P c ACl-CKV+FT CV128 CHECK VALVE CY12M FAlts 70 oPEN
P c ACC CKV-FT CV130 CHECK VALVE CY130 FAlt S TO nPEN
P c ACC tKV FT-CV145 CHECK VALVE CV145 FAILS TO OPEN

C ACC CKV FT CV147 CHECK VALVE CV147 Falls TO OPEN
ACC MOV PG 1865A ACC MOTOR OP!RATLJ VALVE 1665A PLUGGED
ACC-MOV-PG-18658 ACC MOTOR OPERATED VALVE 186s0 PLUGGED
ACC-HOV PG-1865C ACC MMOR OPERATED VALVE 1865C PLUGGED
ACP-hAC*si 1PI 460V AC DUs 1N1 RUWORK FAILURE

< Esc > <F1> <F2= <F3> <F4> <F$>
Exit Help Mark Event Clear All Mark Range tocate

Note: "*" marked vvent, " " unused event, "#" unused, marked event.
"P" prob. change, "C" ctesa change, "c" prob. end claso change

I
.i

Figura 21. Class and probability changes applied to select events.

On the Class Chaage display, help screens are supplied for all data. entry Gelds. Pressing < F1 >O when the cursor b in any data entry field will cause a hdp screen to be displayed. Figure 22 and
\ Figure 23 show the help screens for Distribution Type and Calculation Type, respectively. Most of the

help forms in diis situation contain a data entry field at the bottom of the display. This field may be used
to enter the desired data value, which will then be transferred into the proper data Geld upon exiting the
help screen. Higidighting an item in the help form list will set the correct value in the data entry Ocid. '

'
|

3.2.7 IIistograms
t

This option allows you to create, modify, and delete user-deOned histograms. This is a useful
option for allowing you to input your own uncertainty distribution for a variable that can not be expressed|

with one of the predefined distribution types. The Edit HistogTams screen (Figure 24) displays the names
of all currently existing histograms. A unique number is associated with each histogram and is listed on ^

the Edit Histograms screen to the left of the histogram name. The format type is also provided. There
are two format types: percentage format and range format. If the histogram was entered in a percent
format, a "P" will be displayed in the type field. If the histogram was entered in a range format, an "R"!

| will appear in the type field. To activate this option, type an <H> (Histograms)in the option field of
l the Change Sets screen and press < Enter >. Figure 24 wili be displayed.|-

|
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Family - Change Set ---

SURRY C|eas Change OEP,

Uncertainty Distribution Types
N8" lon init?

<P>0EP* y
<C) Type Distribution Values

5 16
Class Att L Log Normal, Error Factor N N

j N Wormal, Starderd Dev.
| B Beta, b of Bete (a,b)

G Cama, e of Ganma(a)
'

Distri C Chi Squared, Degrees of Freedom ->
(pruss E Exponential, none pen)'

Value U Ontform, Upper End Pt. E"-
Correl H Histogram, Histogratit Ntaber E-"-

. - E --
F lag - E-,

Distribution Typ: >Ni

Figure 22. Uncertainty distribution types (class changes).
~

,

- - 1

; Family set -
SURRY Failure Data Calculation Types,

,

Type calculation Method,

'

Names 1 Probability Init?
<P>0EP* 2 L antda * Mission Time N
<G> 3 1 Exp(-Lambda * Mission Time)

4 Laneda * Min (Mission Time, Tau)
class Attribute 5 operating Conponent with Repair (Full Eq)

6 Lambda * Tau / 2.0
7 1+ (EXP( Lambda * Tau) 1.0)/ (6ambda * Tau)

Uncer 8 Base Probability + Probability -

Distribution 9 Base Probability * Probability
(press <F1> T Set to Hout.e Event (Falled, Prob =1.0)
Value F Set to House Event (Successful, Prob =0.0) -

Correlation 1 Ignore thia Event (Remove it from togic) -,

Pro S Set to System Min Cut Upper Bound -

; Flag - -

Press <F1> for help tith any highlighted type -

Calculation Type - >$

'

Figure 23. Failure data calculation types (class changes).

.

;

O
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(
Family

SURRY Edit M i s t o g r a m t.

Option |E| Exit / Add / Modify / Delete

- # -T- N a m e 0escription
1 P El

10 P N1J
11 P W11
12 P W12
13 9 H13
14 7 H14
1's P M15
h P M16
't? P M17
18 P H1B

. . .

< L s( > <F1> <F2> <F3> <F4> (F5>
Exit Help Mark / Clear Mark /Cteer Mark /Ctear Locate

item All RanDe
Note Histogram Type P = Percentage Format R = Range Forset

Figure 24. Edit histograms menu.

3.2.7.1 Exit. To return to the Change Sets screen, type an < E> (Exit) in the option field and
press < Enter > , or press the < Esc > key.

6

3.2.7.2 Add IIistograms. This oph Wlows you to create a user-defined distribution type.
To add a new histogram to the data base, typ . u ,,) (Add) in the option field and press < Enter > .
At this point, Figure 25 is displayed and you are gan the choice of adding the histogram data in either
a percentage format or in a range format.

If you wish to add a percentage histogram to the data base, enter a <P> (Percentage) in the
option field._ Entering a <P> in the option field will cause a Percentage Format Histogram screen to
appear. On 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 26 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 hava 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 probabilityof 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 27). 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.
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Family
SURRY Edit Histograms

|

Option || Percentage Format / Range Format

- # -T- N a m e Description
1 P E1

10 P H10
'

11 P M11
12 P H12,

13 P M13
14 P H14
15 P M15
16 P H16
17 P M17
18 P M18

<[sc>' <F1> <F2> <F3> <F4> <F5>Exit Help Mark / Clear Mark / Clear Merk/ Clear Locate'
Item Att P.ange

Note : Histogram Type P = Percentage Format R = Range Format

Figure 25. Select percentage or range format for the histogram.;

Farnily
SURRY Add Hiatogram

Option |A| Exit / Add Percent Sun. 97.00
Percent Left 3.00

Percentage Foniet

Name PERCENTHIST
Description percentage histogram exernple

, Area Probability Percent Area Probability Percent'

1 4.000E-002 15.00 11 ---E-- - --- --

2 1.200E-001 46.00 12 - - - E- -- -----

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

4 ......g.... 1s ......g........... .......
5 .... ..g.... 15 ......g..... .....

.......
6 -- E---- 16 --- --E -- --- -

*- -- -
7 - -~ E---- 17 --E--- - -- - ----
8 --E-- 18 -----E----

-- ----
--

9 .....g.... 19 ......e........... .......
10 ......e.... 20 ......g...........

.......

Figure 26. Adding a percentage histogram.
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Family
SURRY Add Hietogram

Option |A| Enit / Add Percent sum 97.00
Percent Left 3.00

Percentage Format
,

Name PERCLNTHIST
Description percentege histogrom exartple

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

2 1.200E 001 46.00 12 -- ' -E " " - " "

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

4 8.000E 001 3.00 14 ""E"" -"-

5 - - --E- -- - -- 15 -"E* *"

166 - ~

E- '..
---- -E- -***-- - ~ ~

11 ......g...". .'......7 ......g.. .......

s ......g.... is ......g........... .......

9 ......g-- 39 ---g-~_.-- - - . -

20 -- -E- -- -- -- -30 ......g.... .......

Figure 27. Add the remaining percent to create a valid histogram.

Another way to input a histogram is to use the range format. To add a range histogram to the
data base, enter an < R > (Range) in the option field of the Add Histograms screen. This will bring up

i a Range Format Histogram screen (Figure 28). On this screen, type in a name and a description for thegd range histogram. Ren, enter the starting probability point, the ending probability point, and the height
associated with the first bin of the histogram. Next, for each successive bin of the histogram, an ending
probability point and a height sbould be entered. There is a maximum of 20 bins allowed for each range
histogram. Figure 28 is an example of inputting a range histogram whose data points lie on the closed
interval of 0.0 and 1.0. The SQht associated with the data points on the sub-interval of 0.0 to 0.2 is
10.0 (Bin 1), the height foi he sub. interval of 0.2 to 0.6 is 70.0 (Bin 2), the height for the sub-intervalt

of 0.6 to 0.8 is 20.0 (Bin 3), and th: height for the last sub-interval of 0.8 to 1.01s 5.0 (Bin 4).-

The code calculates the midpoint of each bin, f' ds the area of each bin, and normalizes each aream
so the sum of the areas equals 1.0 The midpoint is the probability for each bin and the normalized area
corresponds to the percent in the Percent Histogram format. The basic event mean probability should
correspond to the mean of the histogram.

Once you have typed in the histogram data, enter an < A> in the option field and press
< Enter > to save the newly created histogram. However, if you wish to exit the Add process without
saving the new histogram, enter an < E> in the option field and press < Enter >, or press the < Esc >
key.

OO
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family
sURRY Add Histoeram

option |Aj Ftit / Add

Range Format

Name RANGEHIST
Description exanple of a range histogram
Statting Prob +0.000E+000

Bin End Prob Helpht Bin End Prob Height
1 2.000E 001 1.000E+001 11 "----E'-- """2"--
2 6.000E 001 7.000E+001 12 ""-E"" ""E"'
3 8.000E 001 2.000E+001 13 " ' - E---- -""E""
4 1.000E+000 5.000E +000 14 -""E'" -""E""
$ ......E -- -E-" 15 '"E"" "">E""
6 -- -E - - -*- E - 16 """E"" -""E""
7
a .."...E"" """E--" 17 "--"E-"- ""'E""

. E---- -- E- -- 18 - - E -- --- E-* -

, ......g.... ......g.... 19 ......E - - - E---
in ......E -- -E- 20 --E" ---"E'"

.

Figure 28. Add a range histogram.

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

.

If you selected to modify a percentage histogram, then the histogram data will be displayed in
percentage format. You may make modifications to the histogram *s name, description, or any of the
probabilities or percentages. Remember, the percentages must total 100% before it will be accepted as
a valid percentage histogram. Figure 29 demonstrates the screen for modifying histograms in percentage
format.

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 bin's starting points, ending
points, or probabilities. Figure 30 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 Histogrmns screen and press < Enter > . If you wish to exit this screen
without modifying the bl.togram, enter an < E> in the option field and press < Enter >, or press the
< Esc > key.

O
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{
Family

SURRY Modify Hiatopram

option |M| Exit / Modify Percent sum 100.00
Percent Left .00

Percentage Format --

Name HISTPERCEWTTESt
Description this is an example of a percentage histogram

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

2 1.200E 001 46.00 12 -- E --- --

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

4 8.000E-001 3.00 14 - E-- - -- --

$ ......E-* - 15 E- -- ----- ---

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

7 ......g... 17 ......g........... .......

8 -- - -E -- --- 18 - - E --- - .-

9 ......g.... 19 ......g........... . .....

30 ......g.... 20 ......g........... .......

s

Figure 29. Modify a percentage histogram.

Family
SURRY Modify Histogram

Option |M| Exit / Modify

Range Format

kame RANGEHIST
Descriptton example of a range histogram
Starting Prob +0.000E+000

Rin End 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 5.000E+000 14 - -E -- - -E----
5 ......g.... ......g.... 15 ......g.... ......g....
s ......g.... ......g.... Is ......g.... ......g....
7 ---*--E- ** *-----E --- 17 -- ---E --- ---*--E ---

8 ......g.... ......g.... 18 -----E-- * - ----E- -

9 .....g.... ......e.... 19 ......g.... ......g....
10 --.---E---- - ---E- -- 20 ---- E -- - - E --

Figure 30. Modify a range histogram.
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3.2.7.4 Delete Histograms. To delete an existing histogram from the data base, type a < D >
(Delete)in the option field of the Edit 11istograms screen, highlight the histogram to be deleted, and press
< Enter > .

This action will result in displaying ae selected histogram in the appropriate format on the Delete
llistograms screen. To delete the histogract, type a <D> (Delete) in the option field and press
< Enter > . To ex.lt the Delete Histograms screen without deleting the histogram, press the < Esc > key
or enter an <E> (Exit) in the option field and press < Enter >. Figure 31 and Figure 32 show
examples of the Delete Histograms screen for percentage histograms and range histograms, respectively.

Family
SURRY Delete Histogram

Option |E| Exit / Delete

"vrcentage Formet

Name PERCEr; HIST

Description peNentage histogs am exanple

Area Prc' Ability Percent Area Probability Percent
1 4.000E 002 15.00 11 -E- - --- -

2 1.200E 001 46.00 12 - -E - -- - -

3 2.000E-002 36.00 13 ----- E- - **- - -

4 8.000E 001 3.00 14 - - - E -- - --

5 .....-E-- - 15 - --E-- --- - ----

6 --- - E -- -- --- 16 -E - -- .

7 ---- E---- --- - 17 - -- -E- -- ---- --

8 ......g.... 18 ......g........... .......

9 ......g.... 19 ......g........... .......

10 --- --E - - 20 ------E-- - - - ----------

Figure 31. Delete a percentage histogram.
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Family
SURRY Detete H{stoOram

Option |E| Exit / Delete

Range Format

Name RANGENIST
Description exarnple of a range histogra'n
StertIng Prob +0.000E+000

Bin End Pree Height Sin End Prrib Height
1 2.0006 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 5.000E+000 14 ""E"- ---E""
5 " -- E "- """E"- 15 -- - E " - ""*E""
6 """E"- ""-E-" 16 "-"E--" """E""
7 E- -- ""-E" 17 " ~-E" " ---E-"-.".."..E-

-

3 -E- 18 -E- ---- -E- --
.

9 .....-E --* E"- 19 --*"E- -+ E -

10 ......g_.. __..E_.- 20 ""E"- "E""

Figure,32. Delete a range histogram.

3.2.8 Generate Changes

v
This option applies the event data modifications specified by the selected change sets to the basic

event data file. This option must be executed prior to any data analysis if you wish the change set
modifications to be reflected in the calysis results. The Generate Changes option creates new current
event data, which is usal when a user vishes to run an uncertainty analysis on a selected sequence.

To activate this function, type < G > (Generate Changes) in the option field, use the function key
<F2> to mark the change sets to be used during the generation process, and then press < Enter >.
Upon pressing < Enter >, the default mission time and propagate event failure flag are displayed at the
bottom of the screen (Figure 33). If you do not wish to change the mission time, press < Enter > . New
event data has been generated with changes is displayed when the changes are successfully generated.

.

if no changes were made, the message New event data has been generated (no changes) is displayed
at the bottom of the Change Sets screen.

If the propagate event failure flag is set to 'Y' and if an event is failed (i.ef, set to house event
"T"), then any event with the same " system" and train attribute is set to "T" also. Any event with the
same group name is also set to "T." This is a repetitive process. That is, if an event is set to house
event "T" because it matches the system and train, any event in the same group will be set to house event
" T. "

This option transfers the temporary values for the basic events marked with either a probability
change or a class change in the marked change set to the current event data values. If an event in the

i
change set has both a class change and a probability change associated with it, the probability change I

'-
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Femtty ,
SURRY Change $ets

g

Option |G| Fait / Add / Modify / Delets / Probability / Ctess
Histograms / Generate Cnanges / Report changes / Base Case Update

.# - Name D6ser1ption
1 AAA
2 0EP

MP 1
P&lD

- _ .m

Cnter Mission Time 4r aerwestion
2.400E40ft1

Propagate Event helb.rt (Y/n1 N
- a.

Figure 33. Set mission time for generate c!.aiya
s,,,

takes precedence over the class ch: ~ when ge.t 1 ting new current case event data values, if the event
does not have an associated probrY ay d .q or class change, then the current case event data values'

will be set equal to the base case cata '- F* event.

If you select the Generate Changes opuon without marking any of the change sets, then the
current case data will be initialized to the base case data,

if more than one change set is marked when you enter the Generate Changes option, then the
probability and class changes in the change sets taarked with the highest number will take precedence

'

over any changes from lower numbered change sets.

For example, three change sets (CS) are marked and Event A has both a probability change and
a class change associated with it in CS 2. Event B has a probability change in CS 1, and a class change
in CS 3. Evrnt C has only a class change in CS 1. Event D has no probability changes or class changes
associated with h in any of the three marked change sets. The outcome of the Generate Changes option
on these three marked change sets would be as follows;

The current case data for event A would be set to the temporary values associated with the
probability change in CS 2. (Probability changes take precedence over class changes when they
occur for the same event within the same change set.)

The current case data for event B would be set equal to the temporary values assoulated with the
class change in CS 3. (The probability or class change in higher numbered change sets take
precedence over changes in lower numbered change sets.)

The current case data for event C would be set to the temporary values associated with the class
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change in CS 1.

The current case data for event D would be set to the base case values for event D. (There were
no probability changes or class changes made to event D in any of the marked change sets.)

I

3.2.9 Report Changes

This option allows you to create reports that reflect the event modifications that currently exist 1

within the data base. There are three report types: Unaffected Events, Affeted Events, and All Events
(see Figure 34). Each of the report types may be sorted by event name, ascending probability, or change
sets. In addition, a report may be routed to the console. an attached printer, or a disk Gle. When a

.

report is routed to the printer or a disk file, the data will be echord on the console. j

Event Change
Report Type

Exit

Unaffected Events (Base)
AFfected Events (Current)
AL L Evsnts (Base, current)

Option |E|

Figure 34. Selecting the event report type,

|

l

3.2.9.1 Exit. This option returns you to the Change Sets screen. To invoke the option, type
< E> in the option field and press < Enter > , or press < Esc >. .

,

3.2.9.2 Unaffected Events (Base). This option allows you to generate a report of the events
that are not cffected by any of the change sets that currently exist in the data base. To invoke this option,
type < U > in the option field and press < Enter >. The sort selection menu will be displayed, allowing
you to sort the data by event name, ascending probability, or change set (see Figure 35).

After the sorting method has been selected, you are asked to specify the routing of the report
i

I (Figure 36). '

t

\'~) |
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Sort By :

.

Event Name
Ascending Probabilities
Change Sets

ioption |Ej l

i

i

Figure 35. Selecting the sorting order for event reports.4

REPORT OPTION $

Report Title
Events Not Af fected By Change sets

_

Output File Name

! NOTE: File Name s " CON" - Output report to the screen.
"PRN" - Output report to the printer.

* a " No report is produced.
(ESC) - No report is produced,
other Valid DOS file name. Exaaples are:

A: LIST!NG, C:\ REPORT \ REP 1, and RESULTS.

sque|

Figure 36. Unaffected events (base) report routing.

3.2.9.3 AFfected Events (Current). This option allows you to generate a report of the events
that are affected by the change sets that currently exist in the data base. To invoke the option, type
< F> in the option field and press < Enter >. The sort selection menu will be presented allowing you l

to sort the data by event name, ascending probability, or change set (Figure 35), l
1

After the sorting method has been selected, you are asked to specify the routing of the report (see
Figure 36).

1
1

3.2.9.4 All Events (Base, Current). This option allows you to generate a report of all of the '

events in the data base. The report will indicate the events affected by a change set. To invoke the
option, type < A > in the option field and press < Enter >. The sort selection menu will be presented
allowing you to sort the data by event name, ascending probability, or change set (Figure 35).
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p After the sorting method has been selected, you are asked to specify the routing of the report (see
Figure 36).

3.2.10 Base Case Update

This option allows you to overwrie the base case data values stored in the data base with the
current (temporary) data values for each ba. event. After executing this option, the original base case
data are no longer available.

To invoke this option, type <B> (Base Case Update) in the option field, mark the desired
change set (s) and press < Enter >. A confirmation screen (Figure 37) will appear to ensure you wish
to update the base case values with the temporary data values from the meked change set (s). To
terminate the process type an <N> in the option field and press < Enter >. To initiate the update
process, type a <Y> in the option field and press < Enter >. Upon pressing < Enter >, the default
mission time is displayed at the bottom of the screen (Figure 38). If you do not wish to change the
mission time press < Enter >.

WARNING: When you respond with a <Y> on the warning screen, you will overwrite
the base case.

- Family
SURRY Chanae sets

O
Sase Case Update

WARNING: This option witL transfer the alternate or temporary values
for basic events marked with either a class change or a
probability change to the base case values in the data base.

The existing base case values for those marked events witL
be Lost.

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

Figure 37. Confirm the base case update request.

In order to run a base case update at least one change set must be marked. 'Ihis option transfers
the temporary values for the basic events marked with either a probability change or a class change in -
a change set to the base case values. The existing base case values will be lost. Any event in the change
set that does not have either a class change or a probability change associated with it will maintain its
existing base case data. Upon completion of the base case update, the message Base case events lutte
been updated with changed vahics will appear at the bottom of the screen.

O
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family-
SURRY Change $ets

option |B| Exit / Add / Modify / Delete / Probability / Class
Histograms / Generate Changes / Report Changes / Base Case Update

# - Name Deacription=
1 AAA
2 OEP

HP 1
P&lD

-

Enter Mission Time for Generation

2.400E+001

Figure 38. Set mission time for base case update.

If an event in a marked change set has both a class change and a probability change associated
with it, the probability change takes precedence and will be used to update the base case values.

If more than one change set has been marked and is being used in the base case update, then the
probability and class changes in the highest nuinbered change set take precedence over changes from
lower numbered change sets, For example, if Event A has a probability change associated with it in
Change Set 1, and a class change associated with it in Change Set 2, then the class change from Change
Set 2 would override the probability change from Change Set 1.

3.3 Analyze Systems

This option provides the means to recalculate system values after events and/or cut sets have been
modified. To invoke the option, highlight Analyze Systems or type < A > in the option field, and press
< Enter >. Figure 39 shows the main screen for system analysis function and lists the systems defined
for the current family. The letters c, q, and u (in any combination) may precede a system name and are
defined as follows:

c - flags the system as having cut sets that must be recalculated
q - flags the system as having cut sets that must be requantified
u - flags the system as needing uncertainty distributions recalculated
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( Family
SURRY Ana1y7e Syatems

Option |E| Exit / Cut Set Update / Quantification
Monte Carlo Uncertelnty / Latin Hypercube Uncertelnty

Name Description
uC CONTAINMENT SPRAY

CS CONTAINMENT SYSTEMS
CV CORE WLNERABLE 10 CD

u D1 HIGH PRESSURE INJECTION * AUTONATIC
u 02 HIGH PRESSURE tNJECTION * MANUAL
u D3 HIGH PRESSURE INJECTION * RCP SEALS

equ D4 HICH PRESSURE INJECTION * EMERGENCY BORATION
equ DS ACCUMULATORS
cqu D6 L'JW PRESSURE INJECTION
equ F1 'NSiDE SPRAY RECIRCULATION

< Esc > <F1> <F2= <F3m <F4> <F5>
Exit Help Mark Line Mark Att Mark Range Locate

Figure 39. System analysis main menu.

Once these functions have been executed the corresponding letter is removed from the display.
The optiona available from the Analyze Systems screen are Exit, Cut Set Update, Quantification, Monte
Carlo Uncertainty and Latin Hypercube Uncertainty.

3.3.1 Exit

To return to the System Analysis menu, type an < E> in option field and press < Enter >, or
press the < Esc > key.

i

| 3.3.2 Cut Set Update
!

| This option will update the alternate cu sets for a selected system based on cut set generation
cutoff values. You are given the opportunity io specify several cut set generation cutoff values that will

| be used to determine if a cut set is to be retained or discarded from the selected system. You are also
| given the choice of using either the base case cut sets or the alternate case cut sets as the starting set of

cut sets to be updated. The updated version of the cut sets will be saved as the new alternate cut sets for
the system.

L
; You are given the ability to update the alternate cut sets for a selected system, the alternate cut
! sets for a group of systems, or the alternate cut sets for all of the systems within the current family. To

invoke the Cut Set Update process for a single selected system, type <C> in the option field, highlight
the desired system,- and press < Enter >. To invoke this process for a group of systems, mark the
desired systems using the function keys (F2, F3, or F4), type a <C) in the option field and press
< Enter >. To invoke this option for all systems in the current family, clear all marked entries with the

i |
'
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F3 key, type < C> in the option field and press < Enter > . A message Process all records? (Y/N) will
appear at the bottom of the screen. Type a < Y > to continue the Cut Set Update for all of the systems,
or type an <N > to discontinue the update for all systems.

Whether you are updating alternate cut sets for a single system, a group of systems, or for all
systems the Cut Set Generation Cut,ff Values screen shown in Figure 40 will be displayed. You may
change any of the data fields on this screen. The default values that appear on thie screen may be reset
to new values by selecting Utility Options on the main menu and then invoking Define Constants option
(Section 8.2).

Family- = -

SURRY AnaLy2e Sy8tema
_ _ _ .

Cut Set Update Cutoff Values

Perform Probab||lty Cutoff? (Y/N) Y Cutoff Value 1.000E 015

Perform Cut Set Site Cutoff? (Y/N) Y Site Cutoff 6

Use Base Case Cut Sets? (Y/N) N

O
|

Figure 40. Cut set generation cutoff values.

If you type a < Y > in the Perform Probability Cutoff Geld, then only the cut sets whose product
for all of its event probabilities is greater than or equal to the value in the Cutoff Value field will be kept.
All other cut sets will be removed from alternate case cut seu for that system. If you type an < N> in
this field, then the probability for the cut set will not be relevant for determining if the cut set should be
retained or discarded.

If you type a <Y> la the Perform Cut Set Size Cutoff field, then only the cut sets whose
number of events is less than or equal to the value in the Size Cutoff Geld will be kept in the alternate
case cut sets for that system. All other cut sets will be removed. If you type an < N > in this field, then
the number of events in a cut set is irrelevant for determining if the cut set should be retained or
discarded.

If you enter a < Y > in the Use Base Case Cut Sets field, then the base case cut sets will be used
as the cut sets to be updated and then stored in the alternate case cut sets. However, if an <N> was
entered in this field, the alternate cut sets will be used as the cut sets to be updated and then resaved in
the alternate case cut sets.
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During processing the screen shown in Figure 41 is displayed and updated as the calculations
proceed. Upon completion of the cut set update, the results are displaytd as shown in 1igure 42.

9

family -
sVRev Anatyae syatema

Currently Processing

Wnme 04

total tu ter of cut sets 2s?
Current Cut set NJter 224

l

Figure 41. Status screen for cut set update.

.)

The cut set update flag 'c' will then be removed from nery system on the Analyre Systems
r.creen in which the cut set update process has been performed. if an enor of some kind occurs during
the update process then the mes9ge Errur in Cut Set analysis will be displayed at the bottom of the
Mrcen. Once the etn sets are updated, they are also automatically quantl0cd and the appropriate "q" flag
incleared.

3.3.3 Quantification

The quantification process will calculate a new minimum cut set upper bound for the systern cut
sets using the current data values (ev:nt change sets and alternate case cut sets). The new minimum cut
set upper bound is saved with the alternate case cut sets for the selected system.

You are given the ability to requantify the alternate cut sets for a selected system, for a group
of systems, or for all tif the systems within the current family. To invoke the Quantification procas for

_

a single selected system, type <Q> Quantl0 cation in the option field of the Analyre Systems screen,
highlight the desired system, and press < Enter > . To invoke this procets for a group of systems, mark
the desired systems using the function keys F2, F3, or F4, type a <Q> in the option field and press
< Enter ) . To invoke this option for all systems in the current family, typo <Q> 3.n the option field
at,d press < Enter >. A message Proem all records (Y/N)? will appear at the bottom of the screen.
Type a <Y> to continue the Quanti 0 cation process for all of the syttems, or type an <N> to
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| 1omity
suRit Y AnaLyae syatema !

|

system fleMed Time
l'4 00:00:03.020
Cut set site Utter Bowd

i 14 4.5 79t . 00)
2 138 8.Br.Bt 005
3 61 3.4371 004
4 14 1.4$7t h04
5 10 7.899t 008
6 0 ......t....
7 0 -.....t..--
8 0 -*t*-
9 0 ......t....

10 0 ..t ...

=10 0 ...t....
fotel 237 '* i$5t 003.

Press utste to fait-

figure 42. Itesults of the cut set update.

discontinue this process.
<

During processing, the message Quantificallon in prvgress appears at the bottom of the screen.
If an error occurs then the message Error quantifying cut sets will be displayed at the bottom of the
scred'n.

Upon completion of the quantification process, the results are displayed as shown in Figure 43.
The requantify Dag 'q' will then be removed from every system on the Analyre Systems screen for which
the quanti 0 cation process has been performed,

3.3.4 Uncertainty Analysis

This function allows you to run an uncertainty analysis on a system using one of the two sampling
techniques provided. The two sampling techniques are the Monte Carlo simulation technique and the
Latin liypercube simulation technique.

To use the Monte Carlo sampling technique to obtain an uncertainty analysis for a system or a
group of systems, you must type an < M > in the option tield of the Analyze Systems screen and press
< Enter >. llowever, if you wish to use the Latin liypercube sampling technique, then type an < L>
in the option field and press < Enter >.
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family
$URaf Ana4yIe 6yatees

0sentification R a stts

Name D4

Min rut Ur w tound
$.155t 003

t Iarmed 1tme
00:00:00.170

Figure 43. Results of the quantl0 cation process.

You are given the option of running an uncertainty analysis on the alternate cut sets for either a
single system, for a group of systems, or for all of the systems within the current family. To invoke this
process for a single selected system, type <L> or <M > (Latin flypercube / Monte Carlo) in the
option Held, highlight the desired system, and press < Enter > , To invoke this process for a group of
systems, mark the depred systems using < F2 > , < F3 > , and < F4 > , type an < L> or < M > in the
option Geld and press < Enter >, To invoke this process for all systems in the current family, type
< L > or < M > in the option field and press < Enter >. A message l'rocess all records? (Y/N) will
appear at the bottorn of the screen. Type a <Y> to continue the uncertainty analysis for all of the
systems, or type an < N > to discontinue the analysis.

Once the sampling technique for the uncertainty analysis has been selected and the desired
system (s) selected, the Uncertainty Calculation Values screen will be displayed (Figure 44 for Monte
Carlo sampling and Figure 45 for Latin liypercube sampling). This screen prompts the user to enter the
number of samples to be generated during the simulation and the initial value of the seed for the random

number generator. A default seed value may be provided for the candom seed field. You may use this
value or enter a new value for the seed. To obtain a random seed from the system clock, you nrast enter
a rero in this field, A default value will be supplied in the Geld for the number of samples. You may
use this value or enter another value. You may change the default values for both the number of samples
and the random seed in the Utility Options, Define Constants suboption.

When using the Monte Carlo sampling technique for the uncertainty analysis, if the number of
samples entered is less than ten, then the number (J samples will be increased to ten before the
uncertainty analysis process will continue. Any number of samples greater than or equal to ten will be
allowed, but a number of at least 1000 is probably a better value for improving the reliability of the
Monte Carlo results.

O
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family
SURRY AqaLyIe syatama

--

Monte Carlo Uncertainty Calculation Values

Nwtier of samles to use in Monte Carlo sinulation 1000

seed f or randca ruter generator 0

Wolf: Use "0" as the seed to get a tahdom seed f rom the clock.

Press <tnters to continue...

Figure 44. Monte Carlo calculation values.

When using the Latin flypercube Sampling (LHS) technique, if the number of samples entered
is less than twice the total number of unique events in the system, then the number of samples will be
increased to two times the total number of unique events before the analysis will continue. The LHS
technique gives its best results if the number of samples is at least twice the total number of unique
events,

family
suRRY AnaLyae syatema

Latin Hypercube unce. tainty Calco'.at trin Vetues

Nwter of sairples to use in Latin Hypercube Sanpling 1000

seed f or renda nurser generator 0

NOTE: Use "0" as the seed to get a rendca seed f rom the c.ock.

Pi ess <tnters to continue...

.7
Figure 45. L:. tin liypercube calculation values.

Once the number of samples has been accepted and a seed obtained from the system clock (if
necessary), checks will be run to ensure the events with the same correlation classes have consistent
failure data, uncertainty data, and distribution types. If any events with inconsistencies are found, an
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error message will te displayed and the uncertainty analysis process will be terminated 50 that the
v inconsistent values may be corrected.

If an error of some type occurs during the uncertainty analysis process, the process is terrninatal
and the message Error in Uncertainty analysis is displayod at the bottom of the Analyze Systems screen.

if all of the events successfully pass the correlation class checks, then the distribution parameters
for the events will be checked to ensure that they are valid, if any of the parameters are invalid, ermt
messages will be displayed and the process will be terminated so the distribution parameters inay be
corrected by the user.

After both of these checks have been passed, a point estimate will be calculated for the selected
system. At this point the samples for each event will be generated using the selected sampling technique,
either Monte Carlo Sampling technique or the Latin Ilypercube Sampling technique. The uncertalmy
analysis function provides you with eight different distribution types for both of the two sampling
techniqucs. The distributions types include normal, lognormal, beta, gamma, chi squared, exponential,
uniform and the user-defined histograms.

During processing the current status screen will be displayed and updated as the samples are
generated. Figure 46 illustrates the current status screen for the Monte Carlo sampling technique. When
the requested number of samples has been generated or the user has terminated the process of generating
the samples by pressing the < Esc > key, statistical information will be calculated using the generated
samples. A sample mean, rnedlan, and standard deviation will be calculated for the selected system.
Coefficients of skewness and kuntosis, and quantile values will also be calculatal for the system. Hisw
data will be saved in the database for the selected system.

I

tamily
sURRY ane|yae s y a t e en a

currently Processing
Wame............. D5

.t ot al Nwier of servles. ... 1000
current samle............. 382

Punning Mean value
1.264E 001

Press rse to terminate.

Figure 46. Current status of the Monte Carlo sampling.
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Upon completion of these calculatiota, the following values will be displayed on the uncertainty
#

itesults screen for viewing: the systern name, random secd used, the number of samples generated in this
process, the total number of events and cut sets in the system being processed, the point estirnate, the
mean, the median, the 5th and 95th percentile values, the minimum and rnaximurn generated sample
values, the standard deviation, the skew ness and kurtosis, and the time involved to perform the analysis.
Iigure 47 illustrates the Uncertamty itesults screen for the Monte Carlo sampling technique.

-.

family
SUkkT AhetyIe sy6ttme

urgertelnty Results
h wie D$
pergka seed 4a850 tventa 10
senple site 1000 tut set 6 13
Point estimate 1.306t 001
Mean Value 1.256t 001
5th Percentile value 4.64?t 002
Median value 1.103t 001
95th Percentile vetue 2.sBit 001
Minintan senple Votue 2.28?t 002
Maalassn sanple value 4.571t 001
starvjard Devisition 6.811t 002

i$lewrwen 1.410t4000
turtcats 5.$38t+000
riapsed line 00:01:04.320

Fi0ure 47. Monte Carlo uncertainty results.

If only one system was selected (highlighted) for the uncertainty analysis process, then you will
need to press < linter > to return to the Analyze Systemt screen from the Uncertainty itesults screen.
Ilowever, if more than one system is being processed, the Uncertainty Results screen will be displayed
for each system, and when all of the selected systems have processed, you will automatically be returned
to the Analyre Systems screen.

3.4 Display Results

3.4.1 Display System Results

To display the resuis of your system analysis, highlight Display Results or type <D> on the
System Analysis screen and press < Enter > 'lhe System Display screen will be displayed showing a
list of the systems contained in the data base (Figure 48). The following options are available: Exit,
Iteport, Cutsets Uncertainty, and importance Measures.

3 34 February 1992

_ _ - _ _ _ _ _ _ _ - _ -



. _ . _ _ _ - - .___.___.-__..--_____.___._.____..-m_ _ . _ . _ _ _ _ _ _ _ _ _ _ . - . .

i

f
f amily

$URRY lyttem Display

Optionjf| talt / Report / Cutsete / Uncertelnty / legiortance nessures

N6me Peacript10n
C CONT AlWMtW1 $ PRAY

!Cl t'*fAlWM(W1 sYtftMS
CV C0kt VULNERABLE 10 CD
D1 HlCH P8t$$URE IkJECilCW a AUTCMAfl0

|DJ HIGN PR($$U#( |WJ[Cil(W * MANUAL
{03 HIGN PR($$Utf IWJ1Cll(W * RCP $f Als

D4 NIGN PR[$$bt! |WJ[CIl0N * (M(RGINCY DORAflCW j
D$ ACCLMULAfDES '

D6 (CW PRE 55URE INJICTION
f1 |W$1Df STRAY Rf CIRCULAflON

<fsc> ef), <f2> cl3* <f4>
[xit Help Mar 6/Unmark Cleet All Range

Viewe
ef$$ ef6* < f ?* <f8*

Description Base vs. Current Current Values pape rese Values

Figure 48. System snalysis results display.
3

~

Some additional functions appear at the bottom of the System Display screen. These functions
(which corresporid to the < Esc > and function keys) operate in the sarne manner whenever they appear
at the bottom of a display.

< Esc > Returns to the previous screen.
< Fl > Displays a general help screen.
< F2 > hlarks or unmarks a single item in the (isplay list
< F3 > Clears all marked items, or if none are marked then sets all items to marked.
< F4 > h1 arks a range of items.
< F5 > Displays a list showing name and description (default view as shown in Figure 48).
< F6 > Displays a list showing name, base case, and current frequency values.
< F7 > Displays a list showing name and current frequency values.
< F8 > Displays a list showing name and base frequency values.

Selecting one of the view options, in this case <F6>, will change the display as shown in
Figure 49.

3.4.1.1 Esit. His option terminates the process and returns you to the previous screen. To
invoke the option, type < E> in the option field and press < Enter >. or press the < Esca key.

3.4.1.2 Report. The Report option allows you to generate a report of the data displayed on the
screen. The report may be displayed on the console, sent to an attached printer, or saved in a disk file

\
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$URRY lystem Olsptey

Opt t rei |t | ! alt / Report / Cutsets / Urgert6thty / Iquirtence peatures

k 6 e e ===== s et e P r th ==== Cur t P r te . - B es t cur t
t 2.687t 001 2.68tt 001 +0.000t+000
(s 1.0001+000 1.000t + 000 + 0.0001 + 000
ty 2.000t 002 2.000t 002 + 0.000t * 000
01 1.061t 003 1.061t 003 + 0. 000t * 000
02 F.195t 002 7.195t 002 + 0. 000i+ 000
01 1.31?t 004 1.312t 004 + 0.000t + 000
04 $.1$$t 003 S.1$$f 003 + 0.000t + 000
05 1.701t 003 1.701t 003 + 0. 00M + 000
D6 9.589t 004 9.569t 004 +0.000f+000
F1 6.668t 003 6.66Bt.003 +0.000t4000

.tsce die <F2s < tie ef46
tatt Help 14ar k/Urriark Clear Att Range

View 6
45> <F6 <f7> <F85

Description Base vs. current Current Values Br.6e Case Values

figure 49. System analysis base vs. current probability display,

for later processing.

To invoke this option, type < R > in the option field and press < Enter s. Upon pressing
< linter > , the screen shown in Figure 50 is displayed. This screen shows a default title and file name,
which you may change to match your needs.

3.4.1.3 Cutsets. This option displays the system cut sets (Figure 51), their perecnt of
contribution to the system, frequency, and the event names that make up the cut sets. The system
minimum upper bound, the number of cut sets that make up the system, the Nrrent partition upper
bound, the percentage that the partition contributes to the system, and the number of cut sets in the
partition are displayed at the bottom of the screen.

( 3.4.1.3.1 Esit ~lhis option terminates the process and returns you to the previous
screen. To invoke this option, typc< E> and press < Enter >, or press < Esc >.

3.4.1.3.2 l'artition-The partition option allows you to redefmc a sjatem as a subset
of the original cut sets. 'This is accomplished by definin,r set of events to be used to determine whether
a cut set belongs to a partition. The functions available to perform this task are: Exit, include, Exclude,
Complement, Reset, and View Events.

To invoke this option type < P > , highlight a system, and press < Enter > . This will bring up
the screen shown in Figure 52,
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RIPORT OPfl0N$

Report Title
System $weerv

Dutput File Name
CON

N0fts file Nane = * CON" * Output report to the screen.
*PRN" * Output report to the printer.
" * No report it produced.
<tsce * No report is produced,
other * Valld DOS file riame. Emanples are:

AtLisilNG, C:\RtPORi\ REP 1, afd RESULT $.

Figure 36. Report output type selection.
I

family System
$URRY Cut 8ets 01 *

Option |9| Ealt / Partition / Report / Basic Events / Cmplement
I

_

Num % frequency Eyent Naeee

! 1 24.49 2.600E 004 HPI CCT ff+115BD
2 24.49 2.600E 004 HPl*CCf F1 867CD
3 9.42 1.000E 004 hPI CKV fi CV225
4 9.42- 1.000E 004 HPI CKV FT CV25
5 9.42 1.000E*004 HPl*CEV Fi CV410
6 4.43 4.700E*005 CPC+CCF LF*STRAB
7 3.77 4.000E*005 HP! XVM PG XV24
8 2.89 3.072t*005 CPC MDP f5 $W108 CPC MDP FR SW10A
9 1.39 1.475E 005 CPC MDP*fRa*W10D CPC-MDP ft 5W10A

10 0.85 9.000E 006 HPl*MOV FT.1115C HPl*MOV+Ff+1115E

Min Cut 1.061E 003 Nm 560 3 ert==> 1.0618 003100.00% Nun 560

Figure 51. System analysis cut set results display,

,

Exit: This option terminates the process and returns you to the previous screen. To
invoke this option, type < E> and press < Enter >, or press < Esc >.
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Family System
sURRY PertitIon D1

Total Nuncer of Events T76
Net >er of Quallfled Events 0

option |1| talt / Include / Exclude / conplement / Reset / Vie 9 Events

Event Attributes
Names ccep Id sys frein type F/ Mode Location init?

<Ps N

<G*

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Class AttritMtes N N N N N N N N N N N N N N N N

_ _ _ _ _ . }

Figure 52. System partitioning menu.

Include: To establish a partition via this option, type <l> in the option field, then fill
in 'he entry fields on the screen that are to be used to qualify the events that may be used
in the new partition and press < Enter > The application proceeds to qualify the events
and when complete will update the Number of Qualified Events Geld that appears at the
top of the screen, in this case, qualified events are those events that contain the included
attributes. Returning to the Cut Sets screen via the Exit option, you will see that the
system cut set list contains only those cut sets that are made up of quali0ed events,
Figu c 53 was the result of specifying the event name "IIPI-CKV FT-CV410" for the
" Include" opt!an. If the system cut sets do not contain any of the quallfled events, then
the message No cutsets qualify is displayed at the bottom of the screen.

Exclude: To establish a partition via this option, type < X > in the option Geld, then
fill in the entry fields on the screen that are to be used to remove events from the hst of
qualified events. The application proceeds to remove the events. When complete, the
Number of Quallned Events field that appears at the top of the screen will be updated
accordingly. Returning to the Cut Sets screen via the Exit option you will see that the
system cut set list contains only those cut sats that are made up of qualified events.
Figure 54 was the result of specifying the event name "llPI-CKV FT-CV410" for the
" Exclude" option, if the system cut sets do not contain any of the qualified events, then
the message No cutsets qualify is displayed at the bottom of the screen.

Complement: To establish a partition via this option, type < C > in the option Geld, and
press < Enter >. This causes all currently qualified events to be disqualified, and all
unqualified events to become the set of qualified events, The Number of Qualified
Events Geld at the top of the screen will change accordingly, Returning to the Cut Sets
screen via the Exit option you will see that the system cut set list contains only those cut
sets that are made up of qualified events. If the system cut sets do not contain any of the
qualified events then the message No cutsets qualify is displayed at the bottom of the
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Family Syst ern
$URRY Cut Sets 01

; Option |P| Ealt / Partition / Report / Basic Events / Complement

WJn % frequency Eyent Name4

1 9.42 1.000E 004 HPI CKV F1 CV410

1

Min cut 1.061t 003 Nan 560 Part==> 1.000E 004 9.41% Nun 1
-

Figure 53. Using include to partition a system.

- - Family System
SURRY Cut $ eta D1

k Option |P| Exit / Partition / Report / Basic Events / Cwplement

Non % frequency Eyent Names

1 24.49 2.600E 004 HPI CCF FT 115BD
2 24.49 2.600E-004 HPJ CCF FT 867C0
3 9.42 1.000E-004 HPI CKV FT CV225
4 9.42 1.000E 004 HPl CYV FT CV25
5 9.42 1.000E*004 HPl*CKY FT CV410
6 4.43 4.700E 005 CPC-CCF LF 51RAB
7 3.77 4.000E 005 HPI XVM PG XV24
8 2.89 3.072E 005 CPC MDP FS SW108 CPC MDP FR*sW10A
9 1.30 1.475E * 005 CPC MDP-FR sW10B CPC-MDP FR*SW10A

10 0.85 9.000E 006 HPI MOV FT 1115C HPI-MOV FT 1115Ei

'

Min Cut 1.061E 003 Nm 560 Part==> 1.061E 003 '100.00% Nun 560

Figufe 54. Using Exclude to partition a system.
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Reset: This option sets all famliy events to qualified. His, of course, removes all
partitioning from the current system cut sets. To attivate this option, type < R > in the
option Geld and press < Enter >. (Assume the partition shown in Figure 53). Type
< R> in the option Geld and press < Enter >. The original cut set list is the result, as
shown in Figure St.

View Events: his option displays the list of family events and allows you to mark those
events that are to be considered qualiSCd events (Figurc $5). To activate this option,
type < V > in the option Geld, snd press < Enter > . Mark the events, using < F2 > ,
< F3 > , or < F4 > keys, that are considered qualined and press < Enter > . You will
be returned to the Partition screen where the number of qualified events will be updated
accordingly (Figure 56). If the system cut sets do not contain any of the quali0ed events,
then the message No cutsets qualify is displayed at the bottom of the screen.

Family Name
SURRY View Evente Di

_ _ _ _

Option |t| FAlt
>* Neme DeaCript10n
* ACC CKV F1-CV107 CHECK VALVE CV107 F AILS 10 OPEN

ACC tKV FT CV109 CHECK VALVE CV109 FAILS to OPEN
ACC CKV FT CV128 CHECK VALVE CV128 FAILS 10 OPEN
ACC tKWFT CV130 CHECK VALVr CV130 F AILS 10 OPEN

* ACC tKV F1 CV145 CetECK VALVE CV145 FAILS 10 OPEN
* ACC CKV F1 CV147 CHfCK VALVE CV147 FAILS TO OPEN
* ACC MOV PG 1865A ACC MOTOR OPERATED VALVE 186?A PLUGGED

ACC MOV-PG 18659 ACC M010R OPERATED VALVE 10659 PLUGGED
ACC MOV PG 1865C ACC M010R OPERAf tD VALVE 1r>65C PLUGGED
ACP BAC ST 1H1 480V AC BUS 1H1 BUSWORK FAILURE

< Esc > <F1> <F2> <T3> <F4
Exit Hetp Mark line Clear All marked Mark /Urvnark rainge

Notes **quatified event

Figure 55. Mark events to view.

3.4.1.3.3 Report-The Report option allows you to generate a repoit of the data that
is displayed on the screen. The report may be displayed on the console, sent to an attached printer, or
saved in a disk Gle for later processing (Figure 57). g

To invoke this option, type <R> in the option Geld, and press < Enter >. Upon pressing
< Enter >, the screen shown in Figure 57 is displayed. This screen shows a default t!tle and file name.
You may change these defaults to meet your needs.
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:

!

!

$URRY Partition D1

total Ntater of [ vent 6 776
Ntater of G.*lIfIed Evshta 6

; Option |V| talt / InclWe / (relWe / Conplement / Reset / View Events

i |
Event Attritsstes I

homes Corp Id sys frein Type f/ Mode Lotetton intt?
.

- <P, N l
J 'l

<G

1 23 4 5 6 7 8 9 10 11 12 13 14 15 16
Class Attrituten N N N N N N N N N W N N N N N N

Figure 56. Results of marking events to view.

REPORT OPil0NS

Report title
Partition Cut Set Report

!
I

i
Output f fle Nane

|
CON

N0ft: File Name a " CON" * Output report to the screen.
"PRN4 - Output, report to the printer.
" * * No report 10 produced.
<E$C> ~ No report is produced.
other Valid Dos file name. Exanples are:

Attl61]NG, C:\RtPORi\ REP 1, and RESULTS.

1

_ .itM -

Figure 57. hrtition report type selection.
!

:
i

'

i

|

|
!

' '
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3.4.1,3,4 Itasic EventWlhe liasic Event option provides the following detailed
information about the events that make i.p a cut sat: name, description, probability, component ID,
system, component type, failure mode, and location (Figure 58). To invoke this option, type < 11> in
the option Geld, highlight a cut set, and p ss < Enter >.

m

f erri t y Cut set
sVRRY Evente D1

_

Event Name DeaeriptIon

Probabltity Copp ID systern type fM tocet t on

HPI CKV fi-tv410 CHECK VALVE CV410 Falls 10 cPrN
1.000E 004 HPI CKY F1

use <PgUp> or *PgDn> to display more tvents
Press < Enter > to Return

Figuro 58. Details of a cut sets basic events.

3.4.1.3.5 Complement-The Complement option operates on the current system
partition. Its function is to set all currently qualified cut sets to unqualified. This allows you to split a
system into two partitions and then switch between the two partitions to view the results. To invoke this
option, type < C > in the option field, and press < Enter >. (Assume the partition shown in Figure 53).
Type < C> and press < Enter > The resulting display is shown in Figure 54.

3.4.1.4 Uncertainty. The Uncertainty option displays the distribution and con 0dence limits of
a system for both base and current data values. These values were calculated using either the Latin
Ilypercube simulation technique or the Monte Carlo simulation technique. To invoke this option, type
< U > (Uncertainty) in the option field of the System Display screen, highlight the desired system, and
press < Enter >. Figure 59 shows the base and current case uncertainty data for a selected system.

From this screen you may either return to the System Display screen or view the quantile values
associated with the current case data or the base case data. To return to the System Display screen, type
an < E > (Exit)in the option Geld and press < Enter >, or press the < Esc > key, To view the quant'le
values for the current case type a <C> in the option field and press < Enter > . A screen showing the
quantile values will appear, (Figure 60). To return to the previous screen press < Enter > . If you wish
to view base case quantile values, type a < B> in the option field 7.nd press < Enter > .

3-42 February 1992

_ _ _ - _



_ -- _ _ - - _ -

Family System
$URRY UNCERTAIN 1T DATA C

Option |C| Enit / Current Quantile Vetues / Base Quantile Values

Base
Mean 4.699E 004 Median 4.237E 004 Mincut 2.667f 001
Std. Dev 1.212E 004 Skewness 1. 65 7E +000 tuttosis 4.822E+000
5th * 3.654E 004 Minifan 3.654E 004 Seed $3990
95th X 7.919E 004 Mazinin 7.919E 004 Sanples 15

$1 e Cutoff 6 Probability Cutoff 1.000E 015

Curtent -

Mean 4.699E 004 Medlan 4.237. 004 Mincut 2.687E 001
$td. Dev 1.212E 004 skewness 1.65 t+000 turtosis 4.822E+000

t 5th % 3.654E 004 Minimum 3.65 W OO4 Seed 53990
95th X 7.919E 004 Manitan 7.919s 004 Sanples 15

$lte Cutoff 6 Probabit u y Cutoff 1.000E 015

Figure 59. Uncertainty data display.

95% Confidence CURRENT CASEDistribution Interval On 95% Confidence
g Quantile Level cuantile Level Interval on Quantite(in per cent) in % (+/-) Quantile value Lower Bound Upper Bound

0.5 6.9 3.6546E 004 3.6546E 004 3.6546E 004
1.0 8.4 3.6546E 004 3.6546E 004 3.6546E 004 '

2.5 11.2 3.6546E 004 3.6546E 004 3.7003E 0045.0 14.4 3.6546E 004 3.6546E 004 3.7011E 004
10.0 18.5 3.7003E 004 3.6546E 004 3.9247E 004
20.0 23.6 3.9247E 004 3.6546E 004 4.2324E 004
25.0 25.2 3.9247E 004 3.6546E*004 4.2375E 004
30.0 26.5 3.9301E 004 3.7003E 004 4.2375E 004
40.0 28.1 4.2324E-004 3.7021E 004 4.6749E 004
50.0 28.6 4.2375E 004 3.9247E 004 4.9533E 004
60.0 28.1 4.6749E 004 4.0875E 004 4.9592E 004
70,0 26.5 4.9265E 004 4.2375E 004 6.9206E 004
75.0 25.2 4.9533E 004 4.2375E 004 7.9197E * 004
80.0 23.6 4.9592E 004 4.6644E 004 7.9197E 004
90.0 18.5 6.9206E 004 4.9533E 004 7.9197E 00495.0 14.6 7.9197E-004 4.9592E 004 7.9197E 004
97.5 11.2 7.9197E 004 6.9206E-004 7.9197E 004
99.0 8.4 7.9197E 004 7.9197E 004 7.9197E 004
99.5 6.9 7.9197E 004 7.9197E 004 7.9197E 004

Figure 60. Quantile values display.

O
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3.4.1.5 Importance. 'lhls option calculates and displays the following three important measures
for each event in the sele 4ted system:

Fussell Vesely importance an indication of the percentage of the minimal cut set upper*

bound contributed by the basic event.

Risk Reduction Ratio an indication of how much the minimal cut set upper bound would*

decrease if the basic event was made perfect (never fail).

1

Risk increase Ratio an indication of how rnuch the minimal cut set upper bound would )
*

increase if the basic event was always failed.

if the Intervals flag is set in the Constants menu, the Ilirnbaum measures (the partial derivative), the Risk
Reduction Interval, and the Risk Increase Interval will be displayed.

To invoke this option, type <l> in the option field, highlight a systern, and press < Enter >.
liy default, when the importance measures are first displayed they are sorted, high to low, on Fussell- !
\'esely (l'igure 61).

;

Famity Cut set
suRRY 1mportance Di

Option |Dj Exit / Description / Partition / Report / Sort

Event Name # of Probabitity FV Risk Reduc. Risk lhere.
Occur Ratic Rotte

HPI CCF FT 867CD 1 2.600E-004 2.447E 001 1.324E+000 9.418E+002
HPI CCF FT 11$DD 1 2.600E 004 2.447E 001 1.324E+000 9.418E+002
HPI CrV FT CV225 1 1.000E 004 9.409E 002 1.104E+000 9.418E+002
HPI CKV FT CV25 1 1.000E 004 9.409E 002 1.104t+000 9.418E+002
HPI C h FT CV410 1 1.000E 004 9.409E 002 1.106t + 000 9.418E+002

|UsCCFLFSTRAB
CPC MDP FR SW10A 32 3.840E 003 5.846E 002 1.062E+0F 1.608E+001

1 4.700E 005 4.422E 002 1.046E+ 000 9.418E + 002
HPI XVM PG XV24 1 4.000E 005 3.763E 002 1.039E+000 9.418E*002,

'

CPC >OP FS SW10B 20 8.000E 003 3.469E-002 1.036E * 000 5.298E+000
SIS-ACT FA SISA 23 1.600E 003 1.689E 002 1.01 TE + C00 1.149E+001

r

l

Figuro 61. Initial display of importance measures.

3.4.1.5.1 Esit-Returns to the System Display,

3.4.1.5.2 Description-Displays the full description of the highlighted event at the
bottom of the screen. To invoke this option, enter a < D>, highlight the desired event, and press
< Enter >. If no event is highlighted, the message An event must be selected first is displayed.
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3.4.1.5.3 Partition-This option invokes the same process as described in Section
3.4.1.3.2, except the effect is to limit which events are displayed / reported.

3.4.1.5.4 Report-This option invokes the same process as described in Section
3.4.1.3.3.

3.4.1.5.5 Sort-When you invoke this option, Figure 62 will be displayed. As shown,
the data can be sorted by the fallowing: Name, Occurrence, Probability, F V, Reduction, and increase.

Family Cut set
suPRY !mportance Di

sort options : f ait sort / Name / occurrence / Probability / F V
teduction / Increase

Event Name # of Probability F-V Risk Reduc. Risk Incre.
occur #4tio A c t i p---

HP! CKV-IT CV410 1 1.000E 004 9.409E 002 1.104E+000 9.41BE+002

.-~

't

|

Figure 62, importance measures sorted by probability.

3,5 Cut Set Editor
.

The cut set editor provides you with the means to edit the base case / alternate system cut sets.
SARA provides room for two sets of cut sets in the data base: base case and alternate, or current case.
Whenever S ARA creates cut sets, they are stored ir. the current case location. The user may save a set
of cut sets to the base case location by performing a Base Case Update. The user can choose to edit
either base case or alternate cut sets; however, the results are always stored in the alternate case location.

Any event name entered during cut set editing may be preceded by a "/" to indicate that it is to
be treated as a complemented event. The probability of a complemented event is 1 - the failure
probability.

O
;
\
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To invoke this option, highlight Cut Set Editor or type <C> in the option field and press
< Enter > Figure 63 Shows the Cutset Editor screen listing the system names and descriptions. Whether
the system has associated base case cut sets and/or alternate cut sets is indicated by the letter 11 and A
prtweding the system name. To edit the base case cut set, select <ll>, highlight a system showing a
letter 11, and press < Enter >.1.ikewise, to edit an alternate cut iet select < A >, highlight a system
ihowing a letter A, and press < Enter >. If a system name is not flagged with a II or A it may still be
odited.

--

Family
sVH1 tut set IdItor system Cutsets

Option |A| talt / Dese Case Cut sets / Alternate Cut sets

~b-A - N e m e Deacf Ipt10h
DAC CONTAINMENT sFRAY
D A Cs CONTAlWMENI sfsitMs
D A CV CORE VULktRABLE 10 c0
B A D1 HIGH l'RisSUkt ]NJEC110N * Aut0MAllt
8 A D2 hlGH HisSURE INJEC1|ON * MANUAL
t A D3 HlGH l'RrtSURC INJ[CT!oN * RCP st Als
B A D4 MIGH PRissVRE INJECil0N * EMtRGINCY BOR Af!ON
8 A 05 ACClMJL ATOR S
D A D6 LOW PRissVRE INJfC1|ON
0 A F1 INslDL SPRAY RECIRCULAll0N

alsce <r1> <r$>
talt Help locate

hote $= Base case cutsets entst, A*Atternate cutsett esist.

Figuro 03. System selection for cut set editor.

In any case, a screen similar to the one shown in Figure 64 is displayed. This screen shows 14
editing options that are activated by a single key stroke. The 14 options include: Exit, Add, hiodify,
Delete, Locate, Next, Previous, Search, Options, insert Event, Replace Events, Copy Cutset and Replace
Events, Undo, and Find and Delete Cut Set. The Add, Modify, and Delete functions will perform their
function on either the entire cut set or on a Aingle event in a cut set depending upon where the cursor is
positioned at the time the key to activate the function is pressed. If the cursor is in the first column of
the screen, then the function will be performed. on the entire cut set, llowever, if the cursor is in one
of the other four columns, then the function will be performed on the event where the cursor is
positioned.

To move the cursor about the editing window, use the keyboard cursor pad. The arrow keys
move one field in each respective direction. De < Home> key places the cursor in the upper right
corner of the window. He < PgUp> key moves the v. indow up one page (12 linesh The <PgDn>
Ley moves the window down one page. < Ctrl-PgVp> and < Ctrl PgDn > moves to the top and bottom
of the file. Pressing the function key < Fl > toggles between two cut set editor screens. One screen
shows the editing options and the other shows the available cursor movements.
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Weae
C CU1 5t1 [D110R BAlt C#$r CUT $til

talt / Add / Mocilfy / Delete / Locate / heat / Previous / search / Options
insert tvent / Replace tvents / Copt Cutset and Replace tenta / urdo
find and Delete Cut set

.$et # <- - t vent kames
1 L0sp OEP CCF Fs 4G13
2 RWi 1NK*Lf twit
3 C$l CCF F1 Cl1At
4 CLt ACiafA CLt2B Cll MOV ff 10 %
5 ACP CRB CO 15J7 C58 MOV f f *101 A
6 ACP BAcal1*4kV1J CSS MOV ft 101A
7 CLS AC1*fA CLl2A CLS ACT*fA CL$2B
8 CLS AC1*f A CL82A C$$ MDP FR 181HR
9 CLt Atf*fA CLt2A Cst FLT+PG CS1B

10 CLS ACT f A CL52A C$$ MOV+f1*iODB
11 ft$*ACT FA CLS2A C$$ MDP MA Cl1B
12 IACP-CRBCO14J1 CL$ ACT*fA CL$2A

Figure 64. Cut set editor main menu,

3.5.1 Exit

This option returns you to the Cutset Editor screen (Figure 63), After pressing < E % (Exit) you
are asked if the Changes are to be saved or discarded (Figure 65), if the Changes are saved, the sequence
and plant frequencies rnust be recalculated to reDect the new cut set con 0gurations.

====a

_

Do you want to

$ AVE the changes

made to the Cut Seta

(Y/N) ||

Figuru 65. Cut set editor exit screen,

\
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3.$.2 Add

This option allows you to add a cut set to a system or an event to a cut set. To add a new cut set,
move the cursor into the set number column and press < A>. The cut set display is cleared, and the
cursor is placal in the event name column (Figure 66), The event names that make up the cut set rnay
be enteral using the < Tab > Ley to move between fields, and the < Enter > key to end the addition.
The window is then updated and the cursor is positionni on the new cut set (Figure 67). 'Ihe < insert >
Ley also invokes the Add option.

e a in e
C CUT sEi tDiT0R Bast Cast CUT stT5

hew Cut set Addition
hote to add fnore than 20 events use the ''Ackf" event nanes ccmard

--Osc * Tab > to move between fields, <tntern when done, < tact to abort-

, set # twent Nanes
4 48

O

Figure 60. Adding a new cut set to a system.

To add an event to a cut set place the cursor in the row of the cut set you wish the event to be
in, press < A > , and enter the event name. Figure 68 shows the editor screen ready to add an event
tuune. Figure 69 shows the results of adding a new event.
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s N..e
C CUT lET ED110R BA$E CAtt CUT $E18

Entt / Add / Modif y / Delete / Losete / Nort / Previous / Searth / Options
insert Event / Replace Events / Copy Cut let 6nd Replace Events / undo
find ord Delete Cut $et

. Set 8 | vent names
1837 ACP CRB Co 15HB ACP CRB CO 15J8 OEP DGN Fs DG03 OEP DGN MA DG01
1838 ACP CRB CO 15HR ACP CRC 00 15J8 OEP CRB F1 1$N3 OEP DGN f R DG03
1839 ACP CRB CO 15H8 ACP CRB CD 15J8 OEP CRB Ff 15H3 OEP*DGN MA DG03
1840 ACP CRB Co 15H8 ACP CRB CO 15J8 OEP CRB F1 15H3 OfP CRB FT 15J3
1841 ACP CRB CO 15HB ACP CRB 00-15J8 DEP CRB FT 15H3 OEP DGN FC DG302
1842 ACP CRB CO 15H8 ACP CRB 00 15J8 OEP CRB*F1 15H3 OEP DGN FS DG03
1843 ACP CeB CD 15H8 ACP CRB CO 15J8 OEP DGN FR DG03 OEP DGN F$ DG01
1844 ACP*CRB CO 15HB ACP CRB CO 15J8 OEP DGN Fs-DG01 OEP DCN MA DG03
1845 ACP CRB CO 15H9 ACP-CRB Co 15J8 DEP CRB FT 15J3 OEP DGN FS DG01
1846 ACP CRB 00 15HB ACP CRB CO 15J8 OEP DGN FC DG3U2 OEP DCN-FS DG01
1847 ACP CRB 00 15H8 ACP CRB CO 15J8 otP DGN F$*DG01 DEP DGN FS DG03
1848 ACP CRB CO 15H8A

Figufe 67. Results of adding a new cut $ct.

hame
C CU1 $Ei ED110R BA$E CASE CUT SET $

\
Add - - - - -

Entel the Event name to be ached to thin Cut Set
4)se <tnterm when done, and <tsc> to abort

.$et 8 - Event Names
1801 ACP CRB CO 15J8 OEP BAC $1 FDRF OEP CRB FT 15H3 OEP DGN FC DG3U2
1802 ACP CRB CO 15J8 OEP BAC $1 FDRF OEP CRB FT 15H3 OEP DGN F$ DG03
1803 ACP CRB Co 15JJ OEP BAC $t FDRF OEU DGN FR DG03 OEP DGN Fs 0001
1804 ACP CRB CO-15~8 OEP-BAC $T FDRF OEP DGN F$ DG01 OEP DGN MA DG03
1805 ACP CRB CO 15J8 OEP BAC ST FDRF DEP CRB FT 15J3 OEP*DGN FS DG01
1806 OEP BAC ST FDRF DEP DGN FC DG3U2 OEP DGN FS D001
1807 ACP-CRB CO-13J8 OEP BAC $1 FDRF DEP DGN FS DG01 OEP DGN FS DG03
1808 ACP CRB CO 15H8 OEP BAC ST FDRD DEP DGN FR DG01 OEP DGN fR DG03
1809 ACP CRB CD-15H8 DEP BAC $T FDRD DEP DCN FR DG01 OEP DGN MA DG03
1810 ACP CRB CO 15H8 OEP BAC $I*FDRD DEP CRB FT 15J3 DEP-DGN FR DG01
1811 ACP CRB CO 15H8 OEP BAC ST FDRD OEP DGN FC DG3U2 OEP DGN TR DG01
1812 ACP CRB CO-15H8 OEP BAC ST FDRD DEP DGN FR DG01 OEP-DGN FS DG03

Figure 68. Adding an event to a cut set,

|
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C CUT $$1 tDIioR bA$t Call cut sit $

talt / Add / Nodify / Delete / tocate / heat / Previous / learch / Options
Iraert tvent / Replace Evente / Copy Cut $tt 6%d Replace tvents / Urdo
find and Delete Cut let

,$et # . - -(vent Nenes
1801 ACP CRB CO 15J8 OtP BAC $f*fDRF OtP CRB F1 1$H3 OLP DGN fC DG3U2
1802 AtP CRB CO 15J8 OtP BAC St FDRF OEP CLB F1 15H3 0[P DGN-|$ 0003
1803 ACP CRB CO 15J8 OtP BAC-$1 FDRF OtP DGN fa DG03 OIP DGN FS DG01
1804 ACP CRB CO 1$J8 OtP dAC $f FDRF OLP DGN F$ DG01 OLP DGN MA DG03
1605 ACP CRB CO 1$J8 OtP BAC $1 FDRF OLP*CRB F1 15J3 OtP DGN FS DG01
1806 ACP CRB CO 15J8 otP BAC $1 FDRf otP DGN ft DG302 OEP DGN fl DG01

ACP CRB CO XBRf
1807 ACP*CRB 00 15J8 otP BAC $1 FDRf otP DGN F$ DG01 o[P DGN ft DG03
1808 ACP CRB 00 15H8 OtP-BAC lf-FDRD OLP DGN+fR DG01 OLP DGN FR*DG03
1809 ACP CRB CO-15H8 OLP BAC $f FDRD OLP DGN FR DG01 OtP DGN MA DG03
1810 ACP CRB CO 15H8 OLP BAC $f FDRD orP CRB fi 15J3 otP DGN*FR DG01
1811 ACP CRB CO 15H8 OtP BAC $1 FDRD OtP DGN*FC DG302 DEP DGN fR DG01

=.

Figuro 09. A new event added to a cut set.

3.5.3 Modify

To modify events of an entire cut set, place the cursor in the Grst column of the screen and press
the < M > key. This will display a screen containing the first 20 events (if available) of the cut set to
be modified (Figure 70). After making modifications to the events of the cut set, press < Enter > to save
the modifications or press < Esc > to abort the modification process.

To Change a single event in a cut set, position the cursor on the desired event and press the
< M > key. This will display the Change Event Name screen (Figure 71) to allow you to modify the
current event. When modifying an event, you may use all of the alphanumeric keys, in addition to the
< lns > and < Del > keys.

3.5.4 Delete

This option allows you to delete an entire cut set or an individual event. Placing the cursor on
a cut set number and pressing < D > causes the entire cut set to be deleted. if the cursor is placed on
an event name, the event at that location only is deleted from the cut set.

When the delete option is invoked, the option list on the display is replaced by a veto menu.
For deletions, the Veto option is always turned on unless you specifically turn it off. The veto options
function as follows:
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|

I

i

W e la e
i C CUT $tT EDlT0R BA'.E CAlt CUT $til

Modify Entire Cutset
The first 20 events of the cut set are being displayed. Modify the
event names ard press enter to save the changes made to the cutset.

Use <thter> when done, and <tsen to abort -

'let # W vent kames
1803 ACP-CRB CO-15JB DLP BAC $f*FDRF OtP DGW FR DG03 DEP DGN FS DG01

,

figure 70. Modifying a cut set.

1

hame
C CU1 $Ei ED110R BA$t CAtt CUT Sti$

Change ivent Name
Event names which do not exist will be ackled to the events (1st

Use <tnter> when done, and <tsc> to abcrt

$et # -- Event kames
1 LOSP OtP-CCF FS D013
2 RWi TEK LF RWST
3 C$$ CCF F$ C$1AB
4 CLS ACT FA CL$2B C$$ MOV FT 101A,

$ ACP CRB CO 15J7 C$$ MOV 'f 101A
6 ACP BAC $1 4KV1J C$$ MOV FT 101A
7 CLS ACT FA CLS2A CLS ACT FA CL$2B
B CLS ACT FA CLS2A CS$ MDP FR 191HR
9 CLS ACT F A CLS2A CS$ FLT PG*C$1B

10 CLs ACT FA CLS2A C5$ HOV-PG 1008
11 CLS ACT FA CLS2A C$$ MDP MA CS1B
12 ACP CRB CO-14J1 CLS ACT FA CLS2A

Figure 71. Modifying an event name.
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hen, Typing < S > aborts the delete operation for the highlighted cut set or event.

Contimttfit_Plctem Typing < C > and pressing < Enter > results in deleting a cut set
or event.

3.5.5 locate

The locate option allows you to scatch the list of all existing events and the list of all the newly
added events for events that meet the desittd search criteria. Events that meet the desired search criteria
are considered to be quallned events. You are then able to locate the first occurrence of one of these
quallned events from the current $ct of cut sets.

To invoke this option, press the < L> key. Th!s will display the locate menu (Figure 72). From
this screen, the following four options are available: Exit, locate, Next, and Previous. 'The number of
unique events that exist in the current set of cut sets is listed on tFh screen, along with the nurnber of
currently qualified events.

_

remity Cut sets
sURRY Loeate C

Total Nmter of tvents 64
N mdier of Qualifled tventa 0

option |L] rult / Locate / Next / Previous

tvent Attributes -

Names CwpId sys Train t ytae F/ Mode tocation Init?
<P>DCP* N
*G>

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Class Attributes N N N N N N N N N N N N N N N N

Figure 72. Locate an event in the cut set list.

3.5.5.1 Exit. If the locate function has been performed and an event name exists in the name
field of this screen, then upon entering an < E> in the option Geld, the cursor will be placed on the first
occurrence of that event name within the current set of cut sets, if the event does not exist within the
current cut sets, then a message stating the event was not found will be displayed.

If the locate function has not been performed then entering an < E> in the option Geld will
simply terminate the locate function. Locate may also be terminated by pressing the < Esc > Ley.
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( 3.5.5.2 locate. This option searches the list of all existing events and the list of all newly added
events for events that rnect the desired search criteria. This option allows wild card search characters,

for the two name fields on the screen. A question mark (?) matches any single character in its specified
position, and an asterisk (') matches a character string of any length. This option will use any of the
filled event attribute fields on the screen as search criteria. Any events that meet the selected search
criteria are considered to be qualified events. The number of currently qualified events will then be
updated on the screen. The first qualified event will be displayed on the screen (see Figure 73).

NOTE: It is possible for an event to be a quall0cd event and still not exist in the current set of
cut sets, because the entire data base is searched in the qualification process.

- family Cut sett
sVRkt Loeate C |

_-

|
Total Wmder of twents 84
Nmter of ouettfled tventa 10 '

Optinn|L| telt / Locate / Next / Previous

Event Attritutes
Names Conp Id Sys Train type F/ Mode Locat ion Initt

<P>DCP. HAT *LP DCP BAT LP N
< r.*D tt B A1

1 2 3 4 $ 6 7 8 9 10 11 12 13 14 15 16
Citts Attrilutes W N N N N N N N N N N N N N N N

\

Figure 73. Results of a locate request.

3.5.5.3 Next. This option will display the next qualified event from the list of qualified events.

3.5.5.4 l'revious. This option will display the previous qualified event from the list of qualified
events.

3.5.6 Next

This option allows you to go to the next occurrence of the event name that was specified in the
locate option. To invoke the option, type < N > .

3.5.7 l'revious

This option allows you to go back to the previous occurrence of the event name specified in the

/m locate option. To invoke the option, type < p>.
\
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3.5.8 Seanh

This option provides a fast locate feature for a single event name. As each letter of the event
name is typed the cut set list is scanned for the first occurrence of the letter. To invoke the option, type
< S > , which will replace the option list with the search request on the screen display (Figure 74). The
search starts with the top cut set of the current display. Type the desind event name and press
< linter >. The cursor will be positioned on the first occurrence of the requested event. At this point,
< N > (Next) end < P > (Previous) will allow you to move through the cut set list positioning the cursor
on the next or previous occurrence of the requested event name,

c-w

N e in e
krs CUT st1 t0110R AltitNATE CUT sits

- speed search
Inter the event name to las zeerch for so IRAt

-Use <t ht er> when done

set # -t vent Neffieb
1 ult MMCCf
2 CHAWNLL1 CHANNEL 2
3 CHANhtLi CHANNEL 3
4 CHAkklL2 CHANNtL3
s CHANNELCCf
6 RillMCCf
7 RibMB IRA 2 1RAI
B R1BMA 1982 IRB3
9 IRA 2 IRA 3 IPB2 lkB3

10 stolLCCr UvC0!LCCF
11 kibMB ikA1 1RA2
12 RitiMB IRA 1 IRA)

ivent f owd.

Figure 74. Search for a specific event.

3.5.9 Options

The Options command provides the capability of setting Cut Set Editor dcfaults. To invoke this
option, type <O>. 'the normal option list will be replaced with the " default" option list on the screen
display (Figure 75). The default options are:

Range This option sets the maximum number of cut sets with the specified striag that*

will be located. Range is used by the Replace, Insert, Copy and Replace, and Find and
Delete commands. By default, Range is set to 9999.

Veto Veto tells each operation to ask again if you wish to modify the cut set data. By*<

default, this is turned off.

Deletti Veto Functions the same as Veto, liowever, it applies only to the Dekte*

command. By def. ult, this is turnal on.
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C CU1 8(1 ED110R BA$t Cast CUT $til

- ept ions
konge value em 99?? Veto <0No ** W Delete Veto <0No en T

-Me <f 6be to wve tietween fields, <thters when done, and <F1* f or betge-

let 8 -tvent Womes
1 LOSP OIP CCf IS DG13
2 RW1 INK lf RW$l
1 CS$ CCP ft C$1At
4 CLS ACT fA CL$2B C$$ Mov ft 10tA
s ACP CRB CO 15J7 C$$ Mov ff-101A
6 AtP 6AC $14tv1J C$$ MOV fi 101A
7 CLl ACT fA CLS2A CLS ACT 7A cLS2B
8 CL$ ACT fA CLS2A C$$ MDP fk iD1HR
9 CL$ ACT FA CL$2A C$$ FLT PG C$18

10 CLS AC1 FA CL82A C$$ MOV PG 1008
11 CLS ACT lA CLt2A C$l MDP MA C518
12 ACP CRB CO 14J1 CLS ACT FA CLl2A

Figuro 75. Change the cut set default options.

3,5.10 Insert Event
i

This option allows you to execute a global insertion of an event. You specify a search string
consisting of up to Ove event names and the name of the event to be inserted, in all cut sets containing
the "scarch string" the specified event to be inserted will be added. The scarch starts with the cut set at
the top of the current display. To invoke this option, type <l> The option list will be replaced on the
screen with the Find / Insert request as shown in Figure 76.

3.5.11 Replace Events

This option allows you to sptrify a search string and replace every occurrence of that string with
a specified event name. The search string may consist of up to Ove event names. The replacement is a
global function in that all occurrences of the search string will be replaced by the specined event name.
The replacement event name may be left blank, which will delete all occurrences of the search string from
the cut set list, ne search starts with the cut set at the top of the current display. To invoke the optian,
type < R>. He option list on the screen will be replaced with the Find / Replace request (Figure 77).

3.5.12 Copy Cutset and Replace Events

This optio'i allows you to scarch for cut sets containing a specinc string, copy the cut sra (minus
the events specified in the search string), and add a specine event to the new cut set. You may specify
up to Ove event names as a search string. If the event name to be added is left blank, the process is
terminated. The search starts with the cut set at the top of the current display. To invoke this option,

g type < C> . The option list on the display will be replaced with the Copy / Replace request (Figure 78),
k
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k

4

Weme - s

C CUT $ti tDIi0R BA$t CA$t CUT $ tis

find And Insert i

j ACP BAC $1 4tV1J SACP BAC $1 4KKLM

e

.

1 e

-Wse <f eb> to move tetween fields, .tnters when done ard, <f1* f or heir
Set # .- -(vent Names ==

1 LOEP C(P CCF fs DG13 I
2 RWi TNK Lf RW$f
3 C$l CCI fl CSIAB
4 CL$*ACT FA CL$2B C$$ MOV fi 101A
5 ACP-CRB CO 15JT C$$ MOV F1 101A
A ACP BAC $f 4KV1J C$$ MOV fi 101A,

'
7 CL$ ACT fA CL$2A CLS ACT FA CLS2B
8 CL$ ACT fA CLS2A C$$ MDP fR*181HR
9 CLS ACi*fA CLS2A C$$ FLT PG C$1B

10 CLS ACT FA CLS2A C$$ MOV PG 100B
11 CLS ACT fA-CLE2A C$l MDP MA C$1B
12 ACP CRB CO 14J1 CLS ACT f A CLS2A

F10ure 76. Global insertion of an event.

_

Name
C CUT $C1 iD11OR BASE CA!C CUT Flf$

F1nd And Rep |ece-
CL$ ACi*fA CL$2 >BAC Lhi*fA 14H2

'tCP CRB CD 14J1
e

e

e

-Ute stata to move between fields, < Enters when done ard, <Fi> f or help-
.$et # -f vent Names

1 LOSP OEP CCF fS DG13,

2 RWi TNK LF RWS1
3 C$$-CCF F$ C$1AB
4 CLS ACT FA CL528 CS$ Mov fi 101A
5 ACP CRB CD 15J7 C$$ MOV fi 101A
6 ACP BAC 51 4KV1J C$$ MOV f1+101A
7 CLS ACT FA CLS2A CLS ACT fA CLS2B
B CLS ACT FA CL$2A C$$ MDP fR 191HR
9 CLS ACT FA CLS2A C$$ FLT PG C$1B

10 CLS ACT fA CL$2A C$$ MOV PG 1000
11 CLS ACT fA CL12A C$$ MDP MA C$1B
12 ACP'CRB CO 14J1 CLS ACT FA CLS2A

Figufe 77. Hnd and replace a string.
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heae

ED110R|l C CU1 SET BA$f CA%E CUT SEYS,

( >
L, r --- F i n d a n el eopy & 4epta4e-

'

tO W B CO 15J7 r - -> ACP- A AA LM- 1%4
j 'ACi CC '1 4KV1J4

s
t

6
'

-Use efeb> te moyo betwtien fields, Entera Wo iane and, <F1> f or help-
t e t # M vent N omet - -

1 LosP txP-Cct-Fs-oc13
2 PWi-ThK-LF RW$16

3 CSS-CCF FS CS1AB
j ,, CtB ACT FA C1.52B CSS HOV F1 141A
i 5 ACF ChD-CO 15J7 CSS MOV FT-10iA

6 ACP bat ST 4KV1J CSS MOV FT-101A
7 CLS ACT FA t:LSTA CLO ACT FA-CLE28
8 CLS ACT IA CLS2A C55 S P FR 181HR
9 CLS ACT FA CLS2A CSS fLT4G CS1B

10 CLS Act FA CLS2A CS$-MOV-PC 1000
li CLS ACT FA CLS2A iCSWP WA CS1B'

12 ACP CRB CO 14Ji |CLS*ACTFACLS2A j

Figure 70. Copy and replace a cut set.

3.5.13 Undo

( This option a!Iows you to recover the last item deleted. Re item may be an entire cut set or a,

single event. A deletica may be undone only Ji the Undo Delete command is used immediately aftti the
deletion has occurred, To invoke the option, type < U >.

3.5.14 Find and Delete Cut Set

This option dau you to delete all cut sets that contain a specified . string, You 1nay specify up
to five event names as e search string. The search begins at the cut set at the top of the current display.
To invoke this optk,9, type <F>. The option Jist will be replaced with the find and delete reouest
(Figure 79).

.

t

,

t

'
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O
M...

C CUT SEi EDIiOR BASE CAS', CUT $[1$

7ind And Detate
LOSP

*ACP-CRB CO-14J1
e

.

.

--4Ae < Tab > to seve between fields, < Enter > when done and, <FID f or help--
Set # -Event Names-

37 ACP f f M NO-1.~ CSS MDP TR 1A1HR
38 ACP BAC-ST-4801J CSS MDP FR 1A1HR
39 CSS-MDP FR 1A1HR DCP-BDC ST BUS 1B
40 CSS-CKV F1-CV?4 CSS MDP FR 1A1HR
41 CSS MDP-FR 1A1HR CSS XVM RE XV15
42 CSS MDP FR 1A1HR CSS MDP FS CSiB
43 CSS f61 PG CS1A CSS-MDP fR 181HR
44 CSS FLT PG-CS1A CSS FLt PG CS1B
45 CSS FLT PG CS1A CSS MOV PG 1000
46 CSS FLT-PG CS1A CSS MDP MA CStB
47 ACP CRB CO 14J1 CSS FLT PG-CS1A
48 ACP-TFM NO-1J CSS-fLT PG-CS1A

.

Figure 79. Find and delete Cut sets.
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4. EVENT TREE ANALYSIS
\

To invoke the Event Tree Analysis option from the main menu, highlight Event Tree Analysis
or type <V> in the option field and press < Enter >. The Event Tree Analysis option consists of the
following four functions:

1. Modify Event Data includes adding, deleting, and modifying change sets. Change sets
'

contein information about the probability / class changes that are to be applied to basic
h events during event tree analysis. Within a change set you may modify selected event
'

probabilities, and reset those event probabilities to the base case values. In addhion, you,,

may perform a base case update that takes all current event tree data and makes it the
;. new base case data. The original base case values are overwritten in this process. You

may also add, modify, or delete user-defined histograms.

2. Analyze Event Trees includes updating tha cut sets, quantifying the cut sets, running
uncertainty analyses, and updating the base case.

3. Dispy Results presents the analyses in various report forms.

4. The Cut Set Editor provides the means to modify the event tree cut sets.

Keys that you will frequently use include:

< Esc > Escape cance:s your last choice and returns you to the previous screen.\d < F1 > Help briefly explains the function of a field and may show you examples
of data entered.

< F2 > Mark /Unmark 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 /Unmark range of items to more easily tag large numbers of items

for processing.
< F5 > Locate an item displays a blank field in the center of the screen, and a

message Please enter name to locate appears. The user should enter all
or part of the name to be located and then press < Enter > , This feature
will plac; the highlight on the located name. If the required name is not
found, thea the next name in alphabetical order will be highlighted.

The Event Tree Analysis main ment is shown in Figure 80, The Event Tree Analysis options
and their functions are dNussed in the following pages.

4.1 Exit

The Event Tree Analysis screen appears with Exit <E> as the default choice in the command
line (see Figure 80). Press < Enter > to return to the SARA main menu.
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SURRY Event iree
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Exit

Modify Event Data

Anatyre Event f rees

Display Results

cut Set Editor

OptionjE|
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Figure 80. Event tree analysis main menu.

4.2 Modify Event Data

This option operates the same as the Modify Event Data option discussed in Section 3.2. Refer
to that section for a detailed discussion.

4.3 Analyze Event Trees

This option provides the means to recalculate sequence values after events and/or cut sets have
been modified. To i.nvoke this option, highlight Analyze Event Trees or type < A > in the option field,
and press < Enter >. Figure 81 shows the main screen for event tree analysis that lists the sequences
defined for the current family. The letters c, q, and u (in any combination) may precede a sequence
name and are defined as follows:

-

c - flags the sequence as having cut sets that must be recalculated
q - tlags the sequence as having cut sets that must be requantified
u - flags the sequence as needing uncertainty distiibutions recalculated

Once these functions have been executed the corresponding letter is removed from the display.
The options available to analyze event trees are Exit, Cut Set Update, Quantification, and Uncertainty
Analysis. You have the choice of using either the Monte Carlo sampling technique or the Latin
Hypercube sampling technique for running the uncertainty analysis process.

4

4.3.1 Exit

To return to the Event Tree Analysis screen, type an < E> in option field and press < Enter > ,

O
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Family
~ AnaLyae $equenceSURRY

Op+1on|Ej Exit / Cut set Update / ouantification / Uncertainty Analysis

Nome Tree Deacription-
equ A t4 A 8 *9CE LOCA - ACCUMUL ATOR FAILURE.

cqu A D6 A ,f'iE LOCA - INJECTION FAILURE, NOT RWS
A 06-C-F1 A LANCE LOCA INJECTION FAILURE, FM RWST
A F1 F2 H1 A LARGE LOCA RECIRCULATION FAILURE, FM
A M1 A LARGE LOCA REclRCULATION FAILURE, NOT

equ $1 D1 $1 MEDIUM LOCA INJECTION FAILURE, NOT RW
equ $1 01 C F1 51 MEDIUM LOCA INJECTION FAILURE, FM RWS
equ $1 D6 $1 MEDIUM LOCA INJECTION FAILURE, NOT RW
equ $1-F1 F2 H1 Si MEDIUM LOCA RECIRCULATION FAILURE, FM
equ S1 H1 $1 MEDIUM LOCA RECIRCULAfl0N FAILURE, NO

< Esc > < Fin <F2> <F3> < F4> - <F5>
Exit Help Mark Line Mark Att Mark Range Locate

Figure 81 Event tree analysis main menu,

or press the < Esc > key.

4.3.2 Cut Set Update

This option will update alternate cut sets for a selected sequence based on cut set generation cutoff
values. You are given the opportunity to specify several cut set generation cutoff values that will be used
to determine if a cut set is to be retained or discarded from the selected sequence. .You are also given
the choice of using either the base case cut sets or the alternate case cut sets as the starting set of cut sets
to be updated. The updated version of the cut sets will be saved as the new alternate cut sets for the
sequence.

You are given the ability to update the alternate cut sets for a selected sequence, the alternate cut
sets for a group of sequences, or the alternate cut sets for all of the sequences within the current family.
To invoke the Cut Set Update process for a single selected sequence, type <C> in the option field,
highlight the desired sequence, and press < Enter >. To invoke this process for a group of sequences,
mark the desired sequences using the function keys F2, F3, and F4, type a <C> in the option field and
press < Enter > . To invoke this option for all sequences in the current family, clear all marked entries
with the F3 key, type <C> in the option field and press < Enter >. A message Process 'all entries?
(Y/N) will appear at the bottom of the screen Type a <Y> to continue the Cut Set Update for all of
the sequences, or type an <N> to discontinue the update for all sequences.

Whether you are updating alternate cut sets for a single sequence, a group of sequences, or for
all sequences the Cut Set Generation Cutoff Values screen shown in Figure 82 will be displayed. You
may change any of the data fields on this screen, The default values that appear on this screen may be
reset to new values by selecting Utility Options on the SARA main menu and then invoking the Define

("
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Constants option (Section 8.2).

Family
SURRY AnaLy2e Sequence

n

Cut Set Update Cutoff values

Perform Probability Cutoff? (Y/N) Y Cutoff Value 1.000E 015

Perform Cut Set $lte Cutoff? (Y/N) N Site Cutoff 6

Use Ba>e Case Cut Sets? (Y/N) N

Figure 82. Cut set generation cutoff values.

If you type a < Y > in the Perform Probability Cutoff neld, then only the cut sets whose product
for all of its event probabilities is greater than or equal to the value in the Cutoff Value field will be kept.
All other cut sets will be removed from alternate case cut sets for that sequence, if you type an < N >
in this field, then the probability for the cut set will not be relevant for determining if the cut set should
be retained or discarded,

if you type a <Y> in the Perform Cut Set Size Cutoff field, then only the cut rets whose
number of events is less than or equal to the value in the Size Cutoff field will be kept in the alternate
case cut sets for that sequence. All other cut sets will be removed. if you type an < N> in this field,
then the number of events in a cut set will be irrelevant for determining if the cut set should be retained
or discarded,

if you enter a < Y > in the Use Base Case Cut Sets Geld, then the base case cut sets will be used
as the cut sets a be updated and then stored in the alternate case cut sets. However, if an <N> was
entered in this field, the alternate cut sets will be used as the cut sets to be updated and then resaved in
the alternate case cut sets.

During processing the screen shown in Figure 83 is displayed and updated as the calculations
proceed. Upon completion of the cui set update, the results are displayed as shown in Figure 84.

The cut set update flag 'c' will then be removed from every sequence on the Analyze Sequence
screen in which the cut set update process has been performed. if an error of some kind occurs during
the update process then the message Error in Cut Set analysis will be displayed at the bottom of the
screen. Once the cut sets are updated, they are also automatically quantified and the appropriate "q" flag
is cleued.

G,
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I

I

I

I

tamily
SURRY AnaLyae 5equence

Currently Processing ,

i

Name A D6
i
|

|

'

Total Nurter of Cut Sets 12
Current Cut Set Number 9

M
?
1

Figure 83. Status screen for cut set update,

s-gw

Family - Event '.ree -
SURRY Analyze Sequence A-D6

Sequence Etapsed Time
A-D6 00:00:01.040
Cut Set Size UpperBound

1 1 4.000E-008
2 11 6.560E 007
3 0 - - -E----
4 0 - -E-- -

5 0 --E-
6 0 - ---E --

7 0 - -- E-" -

8 0 - --E -

9 .0 ......g....

10 -0 - -E- --

>10 0 - -E -

Total 12 6.960E-007
Press *Esca to Exit

Figure 84. Results of the cut set update.

I
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4.3.3 Quantification

The quantification process will calculate a new minimum cut set upper bound for the sequence
cut sets using the current data yriues (event change sets and alternate cut sets). The new minimum cut
set upper bound is saved with the alternate case cut sets for the selected sequence.

You are given the ability to requantify the alternate cut sets for a selected sequence, for a group
of sequences, or for all of the sequences within the current family. To invoke the Quantification process
for a single selected sequence, type < Q> (Quantification)in the option field of the Analpe Sequences
screen, highlight the desired sequence, and press < Enter >. To invoke this process for a group of
sequences. mark the desired sequences using the function keys F2, F3, and F4, type a <Q> in the
option field and press < Enter >. To invoke this option for all sequences in the current family, type
<Q> in the option Geld and press < Enter >. A message Process all records (Y/N)? will appear at

g the bottom of the screen. Type a < Y > to continue the Quantincation process for all of the sequences,
or type an < N > to discontinue this process.

During processing, the message Quantification in progress appears at the bottom of the screen.
If an error occurs, the message Error quantifying cut sets will be displayed at the bottom of the screen.

Upon completion of the quanti 6 cation process, the results are displayed as shown in Figure 85.
The requantify Hag 'q' will then be removed from every sequence on the Analyze Sequence screen for
which the quantincation process has been performed.

Family
SURRY Anaty2e sequence

Quantification Resutts

Name A-06

Min Cut Upper 8ound
6.960E-007

Etapsed Time
00:00:00.110

Figure 85. Cut set quantification results.
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4.3.4 Uncertainty Analysis

This optio t allows you to run a single uncertainty analysis for a sequence or an overall
uncertainty analysis for a group of sequences. When you enter a < U > and press < Enter > , Figure 86
is displayed. As shown, the four types of overall uncertainty analyses available are: an analysis for a
single sequence, a group of marked sequences, an analysis for all sequences having a particular end state,
or an analysis for all sequences within the current family.

Family
sURRY Ana(y3e se4UenCe

Uncertainty OI.tions | | Exit / Single / Group / ENd Sttte / Family

Name iree Deecription
c A C-F1 CV A

c A C H1 A
equ A D5 A LARGE LL - ACCUMULATOR FAILURE
equ A-05 C A

c A Ds-C F1 A

c A D5 Fi A

c A 05-F1 F2 A
c A D6 A LARGE LOCA INJECTION FAILURE, NOT RWS
c A 06 C A

c A D6 C F1 A LARGE LOCA + INJECil0N FAILURE, fM RWST

O < Esc > <F1> <F2> <F3> <F4> <F5>
Lxit Help Mark Line Mark All Mark Range Locate

Figure 86. Single / group /end state / family analysis selection screen.

There are two different sampling techniques provided to the user for generating the samples which
will be used in the uncertainty analysis calculations. The two sampling techniques are the Monte Carlo
simulation technique and the Latin Hypercube simulation technique.

4.3.4.1 Exit. This option terminates the uncertainty analysis process and returns you to the
Analyze Sequence screen. To invoke this option enter an < E > in the option field and press < Enter > ,
or press the < Esc > key,

4.3.4.2 Single. To generate a s' ingle uncertainty analysis, enter an <S> in the option field.
The Sequence Uncertainty menu will be displayed (Figure 87), From this menu you may run a single
uncertainty analysis for either a single highlighted sequence, for a group of marked sequences, or for all
of the sequences within the current family.

O
V'
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|

l

SURRt ! Seq Uncerteinty

option |E| Exit / Monte Carlo Uncertainty / Latin Hypercube uncertainty

*-u-C - N a m e i ree Deacription
u + A D5 A LARGE LOCA ACCUMULATOR FAILURE
u + A D6 A LAkCE LOCA - INJECTION FAILURE, NOT RW

+ A-D6-C-Fi A LARGE LOCA INJECTION FAILURE, FM *WS
u + A F1 F2 H1 A LARGE LOCA - REClRCULATION FAILURE, FM
u + A H1 A LARGE LOCA RECIRCULATION FAILURE, NO
u + $1-01 51 MEDIUM LOCA INJECil0N FAILURE, NOT R

+ 11 D1 C F1 $1 MEDIUM LOCA - INJfCTION FAILURE, FM RW
u + 51 06 S1 MEDIUM LOCA INJECTION FAILURF, NOT R
u + 51-F1 F2-H1 s1 . MEDIUM LOCA RECIRCULATION FAILURE, F
u + $1-H1 $1 MEDILM LOCA * kECIRCULAi!ON FAILURE, N

< Esc > <F1m <F2s <F3> <F4> <F5>
Exit Help Mark Line Mark ALL Mark Range Locate

Note : * = marked Sequence, u = recalculate uncertainty, + = Cut sets exist

Figure 87. Sequence uncertainty menu.

To invoke the uncenainty analysis process for a single selected sequence type < L> or < M >
(Latin Hypercube / Monte Carlo) in the option Geld, highlight the desired sequence, and press < Enter > .
To invoke this process for a group of sequences, mark the desired sequences using the function keys F2,
F3, and F4, type an < L> or <M > in the option field and press < Enter > , To invoke this process
for all sequences in the current family, clear all marked sequences and then type an < L> or < M > in
the option field and press < Enter >. A message Process all entries? (Y/N) will appear at the bottom
of the screen. Type a < Y > to continue the uncertainty analysis for all of the sequences, or type an
< N > to terminate the analysis.

When you have entered the desired sampling technique for the uncertainty analysis, the
Uncertainty Calculation Values screen will be displayed (Figure 88 for Monte Carlo calculation values).
This screen prompts you to enter the number of samples to be generated during the simulation and the
initial value of the seed for the random number generator. A default seed value for the random seed may
be provided. You may use this value or enter a new value for the seed. To obtain a random seed from

'

the system clock, enter a zero in this field There will also be a default value in the Geld for the number -
of samples. You may use this value or enter another value. You may change the default values for both
the number of samples and the random seed in the Utility Options, Define Constants suboption.

When using the Monte Carlo sampling technique for the uncertainty analysis, if the number of
samples entered is less than ten, then the number of samples will be increased to ten before the
uncertainty analysis process will continue. Any number of samples greater than or equal to ten will be
allowed, but a number of at least 1000 is probably a better value for improving the reliability of the
Monte Carlo resuits.

4-8 February 1992
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Family
SURRY 5eq Uncertainty

Monte Carlo Uncertainty calculation Values

Number of senples to use in Monte Carlo simulation 1000

Seed for ra'ndom ruber generator 0

NOTEt Use "0a as the seed to get a random seed from the clock.

Press <nter> to continue...

Figure 88. Monte Carlo calculation values.

When using the Latin Hypercube sampling (LHS) technique, if the number of samples entered
is less than twice the total number of unique events in the sequence, then the number of samples will be -
increased to two times the total number of unique events before the analysis will continue. De LHS
technique gives its best results if the number of samples is at least twice the total number of unique
events.

Os Once the number of samples has been accepted and a seed obtained from the system clock if
necessary, checks will be run to ensure the events with the same correlation classes have consistent failure

data, uncertainty data, and distribution types. If any events with inconsistencies exist, an error message
will be displayed and the uncertainty andysis process will be terminated so that the inconsistent values
may be corrected.

If an error of some type occurs during the uncertainty analysis process, the process is terminated
and the message Error in Uncertainty analysis is displayed at the bottom of the Analyze Sequence
screen. If all of the events successfully pass the correlation class checks, then the distribution parameters
for the events will be checked to ensure that they are valid. If any of the parameters are invalid, error
messages will be displayed and the process will be terminated so the distribution parameters may be
corrected by the user.

After both of these cheks have been passed, a point estimate will be calculated for the selected
sequence. At this point the samples for each event will be generated using the selected sampling
technique, either Monte Caric, Sampling technique or the Latin Hypercube Sampling technique. The
uncertainty analysis function provides the user with eight different distribution types for both of the two
sampling techniques. The distribution ty['es include Normal, Lognormal, Beta, Gamma, Chi-Squared,
Exponential, Uniform and the user <lefined histograms.

During processing the current status screen will be displayed and updated as the samples are
generated. Figure 89 illustrates the current status screen for the Monte Carlo sampling technique. When
the requested number of samples has been generated or the user has terminated the process of generating
the samples by pressing the < Esc > key, statistical information will be calculated using the generated

\
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samples. A sample mean, median, and standard deviation will be calculated for the selected sequence.
| Coefficients of skewness and kurtosis, and quantile values will also be calculated for the sequence. This

.

data will be saved in the data base for the selected sequence,

i

- Family
sURRY 5eq Uncertainty

currently Processing
Name............. A H1

Total humer of samples.... 1000
curr ent 5anot e. . . . . . . . . . . . . $63

Running Hean Value
9.632E-005

Press Esc to terminate,

Figure 89. Current status of the Monte Carlo sampling.

Upon completion of these calculations, the following values will be displayed on the Uncertainty
Results screen for viewing: the sequence name, random seed used, the number of samples generated in
this process, the total number of events and cut sets in the sequence being processed, the point estimate,
the mean, the median, the 5th and 95th percentile values, the minimum and maximum generated sample
values, the standard deviation, the skewness and kurtosis, and the time involved to perform the analysis.
Figure 90 illustrates the Uncertainty Results screen for the Monte Carlo sampling technique,

if only one sequence was selected (highlighted) for the uncertainty analysis process; then you will
need to press < Enter > to return to the Analyze Sequence screen from the Uncertainty Results screen.
However, if more than one sequence is being processed, the Uncertainty Results screen will be displayed
for each sequence, and when all of the selected sequences have been processed you will be returned i

automatically to the Analyze Sequence screen.
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Family
SURRY Seq Uncertainty

Uncertainty Results
Name A.H1
Randorn Seed 11050 Fvents '9
Sample slae 1000 cut sets 28
Point estimate 9.852E 005
Mean Value 9.357E-005
Sth Percentile value 3.474E 006
Median value 3.325E-005
95th F ercentile Value 3.887E 004
Mininun $anple value 3.607E 007
Maxinum sample Value 2.332E 003
standard Devintion 1.760E-004
Skewness 5.812E+000
Kurtosis 5.646E+001
EIapsed Time 00:01:26.120

Figure 90. hionte Carlo uncertainty results.

4.3.4.3 Group. To generate an overall uncertainty analysis for a group of sequences, enter a
< G> in the option field The Group Uncertainty menu will be displayed (Figure 91).

To invoke the overall uncertainty analysis process for a single group . i sequences, type < L>
or <ht > (Latin Hypercube / hionte Carlo) in the option field, and press < Enter > To invoke the
process for a group of sequences, mark the desired groups using the function keys < F2 > , < F3 > , and
< F4 > , type an < L> or < ht > in the option field, and press < Enter >. To invoke this process for
all groups, clear all marked groups and then type an <L> or <ht> in the option field and press
< Enter >. A message Process all entries? < Y/N> will appear at the bottom of the screen. Type a
< Y> to continue the uncertainty analysis for all groups, or type an <N> to terminate the analysis.

When you have entered the desired sampling technique for the uncertainty analysis, the
Uncertainty Calculation Values screen will be displayed. This screen is similar to the one shown in
Figure 88 (refer to Section 4.3.4.2 for details). Once you have entered valid values for the uncertainty
calculations, the uncertainty analysis process will begin. During processing the current group status
screen will be displayed and~ updated as the samples are generated. Twenty-five samples will be
generated at a time, before the status screen will be updated with a new calculated mean value. Figure 92 -
illustrates the current group status screen for the hionte Carlo sampling technique. When the requested
number of samples has been generated or the user has terminated the process of generating the samples
by pressing the < Esc > key, statistical information will be calculated using the generated samples. A
sample mean, median, and standard deviation will be calculated for the entire group of sequences.
Coet'ficients of skewness, kurtosis, and quantile values will also be calculated for the group.

O
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SURRY Group Uncertainty

Option |M| Exit / Monte Carlo Uncertainty / Latin Hyperabe uncertainty

.*-C Naae 1ree Deacrlption
+ A D5 A L.%RGE LOCA ACCUMULtJOR f AILURE
+ A D6 A LARGE LOCA INJECT 10N FAILURE, NOT RWS1
+ A D6-C-F) A LARGE LOCA * INJECilDN FAILURE, FM RWST
+ A-F1 F2-M1 A LARGE LOCA REtlRCULAt10N FAILURE, FM S
+ A H1 A LARGE LOCA RECIRCULATIDN FAILURE, NOT
+ $1 D1 S1 MEDIUM LOCA - INJECT 10N FAILURE, NOT RWS
+ $1 D1 C-F1 Si MEDIUM LOCA INJECT!DN F AILURE, FN RWS1
+ $1 06 $1 MEDIUM LOCA INJEC110N FAILURE, NOT RWS
+ St F1 F2 H1 $1 MEDILM LOCA RECIRCULATIDN F AILURE, FM
+ $1-H1 $1 MEDIUM LOCA RECIRCULATION FAILVRE. NOT

< Esc > <F1> <F2> <F3> <F4> <F5>
Exit Help Mark Line Mark All Mark Range Locate

Note : * a marked Sequence, + = Cut sets entst

Figure 91. Group uncertainty menu.

|
Family

SURRY Group Uneertainty

Processing Group
Name............. GROUP

Total Number of sanples.... 1000

Currently Processing cutset
Name............. A D6-CF1

Current Sanple. . . . . . . . . . . . . 125

Running Mean Value
1.143E 004

Press Esc to terminate.

Figure 92. Current coup status of the Monte Carlo sampling.
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Upon completion of these calculations, the following values will be displayed on the Uncertainty
Results screen for viewing: the group name, random seed used, the number of samples generated in this
process, the total number of events and cut sets in the group of sequences being p'acessed, the point
estimate, the mean, the median, the 5th and 95th percentile values, the minimum and maximum generated
sample values, the standard deviation, the skewness and kurtosis, and the time involved to perform the
analysis. The results of overall uncertainty analysis for a group of sequences is not stored in the data
base. Figure 93 illustrates the group Uncertainty Results screen for the Monte Carlo sampling techni ue.i

Family
SURRY Group Uncertainty

Uncertainty Results
Name GROUP

Random seed 13030 Events 18
sample sire 1000 Cut sets 18
Point estimate 9.264E 005
Mean value 1.047E-004
5th Percentitt Value 3.310E 006
Median Value 3.591E-005
95th Percentile Value 4.050E 004
Minimum sanple Value 2.409E-007
Maximum Sancte value -4.451E-003
Standard Deviation 2.689E-004
skewness 9.280E+000

O Kurtosis 1.204E+002
Elapsed Time 00:01:42.050

Figure 93. Monte Carlo group uncertainty results.

4.3 4.4 ENd State. To generate an overall uncertainty analysis for all of the sequences within
a selected end state, enter an <N> in the option field, The End State Uncertainty menu will be
displayed (Figure 94). From this ment,, mark the sequences that will make up the group using the F2,
F3, and F4 function keys. From this menu you may run an overall uncertainty analysis for either a single
highlighted end state, for a group of marked end states, or for all of the end states within the current
family.

To invoke the uncertainty analysis process for a single selected end state type < L> or < M > -
(Latin Hypercube / Monte Carlo) in the option field, highlight the desired end state, and press < Foter > .
To invoke this process for a group of end states, mark the desired end states using the function keys F2,

.

F3, and F4, type an < L> or <M> in the option field and press < Enter >. To invoke this process
- for all the end states in the current family, clear all marked sequences and then type an < L> or < M >
in the option field and press < Enter > . A message Process all entries? (Y/N) will appear at the bottom
of the screen. Type a < Y> to continue the uncertainty analysis for all of the end states, or type an
< N > to terminate the analysis.

O
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F arnily
SURRY End Uncertainty

Option |E| Exit / Monte Carlo Uncertainty / Latin Hypercube Uncertainty

-End $ tate Deacription
11NYYYN MEDIUM LOCA SUMP PLUG FAILS LPR, CHR
11YYYYN MEDIUM LOCA - LPR FAILURE RCP SEAL COOLING FAILS
1LYYYYN MEDIUM LOCA HPI FAILURE - RWST AND LPI SUCCESS
1NNYNYN MEDIUM LOCA - RWST FAILS HPI, CHR, AND LPI
IN'/YYN MEDIUM LOCA LPI FAILURE
2LYYYYN SMALL LOCA HP! FAILURE * RCP SEAL COOLING FAILS
2RRRRCR 580 - STUCK OPEN RCS PORVs - NON-RECOVERY OF AC POWER
2RRRRDR SB0 STUCK OPEN RCS PORVs FAULTED SG
3LYYYYN VERY SMALL LOCA - HPI FAILURE - RCP SEAL C00LlHG FAILS
3NNYNYN VERY SMALL LOCA RWST FAILS HPI, CHR

< Esc > <F1> <F2> <F3> <F6> <F5>
Exit Help Mark Line Mark All Mark Range Locate

Figure 94, End State uncertainty menu.

When you have entered the desired sampling technique for the uncertainty analysis, the
Uncertainty Calculation Values screen (see Figure 88) will be displayed. Once you have entered valid
values for the uncertainty calculations, the uncertainty analysis process will begin. During processing
the current End State status screen will be displayed and updated as the samples are generated.

Twenty-five samples will be generated at a time, before the status screen will be updated with
a new calculated mean value. Figure 95 illustrate the current End State status screen for the Latin
Hypercube sampling technique. When the requested number of samples has been generated or the user
has terminated the process of generating the samples by pressing the < Esc > key, statistical information
will be calculated using the generated samples A sample mean, median, and standard deviation will be
calculated for the entire group of sequences within the current end state. Coefficients of skewness and
kurtosis, and quantile values will also be calculated for the end state. This data will be saved in the data
base for the current end state.

Upon completion of these calculations, the following values will be displayed on the Uncertainty
Results screen for viewing: the end state name, random seed used, the number of samples generated in
this process, the total number of events and cut sets in the end state being processed, the point estimate,
the mean, the median, the 5th and 95th percentile values, the minimum and maximum generated sample
values, the standard deviation, the skewness and kurtosis, and the time involved to perform the analysis,
Figure 96 illustrate, ti . End State Uncertainty Results screens for the Latin Hypercube sampling
technique.
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Family
SURRY End Uncertainty

Processing Erd State
kame............ 1INYYYN

Total Nunter of sanples.... 100

Currently Processing Cutset
Name............. S1-H1

Current Senple............. 25

Running Mean Value
3.675E-001

Press Esc to terminate.

Figure 95. Current end state status of the Latin Hypercube sampling.
._

Family
SURRY End Uncerteinty\

Uncertainty Results
Name 1tNYYYN
Random Seed 18070 Events 43
Sanple size 100 Cut Sets 55
Point estimate 2.185E-002
Mean Value 1.188E-001
5th Percentile Value +0.000E+000
Median Value 1.020E-001
95th Percentile Value 3.781E 001
Minimun Sanple Value +0.000E+000
Maxinun Sanple Value 5.586E-001
Standard Deviation 1.179E-001
Skewness 1.646E+000
Kurtosis 6.206E+000
Elapsed Time 00:00:23.780

>

Figure 96. Latin Hypercube end state uncertainty results.

4-15 February 1992

-
_



!

If only one end state was selected (highlighted) for the overall uncertainty analysis process, press
< Enter > to return to the Analyze Sequence screen from the Uncertainty Results screen. However, if
more than one end state is being processed, the Uncertainty Restd.s screen will be displayed for each end
state, and when all of the selected End States have been processed you will automatically be returned to
the Analyze Sequence screen.

4.3.4.5 Family. To generate an overall uncertainty analysis for all of the sequences within the
current family, enter an < F> in the option field. The Family Uncertainty menu will be displayed
(Figure 97). From this menu, you select the type of uncertainty analysis to be performed on the family
(Monte Carlo or Latin Hypercube).

Famity -

DtHO Family Uncerta1nty

nption|r| Exit / Monte Carlo Uncertainty / Latin Hypercube Uncertainty

_

Fi0uro 07. Family uncertainty selection menu.

When you have entered the desired sampling technique for the uncertainty analysis, the
Uncertainty Calculation Values screen (Figure 88) will be displayed. Once you have entered valid values
for the uncertainty calculation, the uncertainty analysis process will begin. During processing, the current
family status screen will be displayed and updated as the samples are generated.

Twenty-five samples will be generated at a time before the status screen will be updated with a
new calculated mean value. Figure 98 tilustrates the current family status screen for the Latin Hypercube
sampling technique. When the requested number of samples has been generated or the user has
terminated the process of generating the samples by pressing the < Esc > key, statistical information will
be calculated using the generated samples. A sample mean, median, and standard deviation will be
calculated for the entire family, Coefficient of skewness and kurtosis, and quantile values will be
calculated for the family. This data will be saved in the data base for the current family.

Upon completion of these calculations, the following values will be displayed on the Uncertainty
Results screen for viewing: the Family name, random seed used, the number of samples generated in
the process, the total number of events and cut sets in the Family being processed, the point estimate,
the mean, the median, the 5th and 95th percentile values, the minimum and maximum generated sample
values, the standard deviation, the skewness and kurtosis, and the time involved to perform the analysis.
Figure 99 illustrates the Family Uncertainty results screens for the Latin Hypercube sampling technique.
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Family
SURRY Fami|y Uneertainty

Processing Family
Name............. SURRY

Tota | N & r of samles.... 100

Currently Processing Cutset
Name............. $1 H1

Current Sample............. 25

Running Mean Value
3.675E-001

Press Esc to terminate.

Figure 98. Current family status of the Latin Hypercube sampling.

Family
SURRY Fami|y Uncertainty

\

Uncertainty Results
Name SURRY

Rar. dom Seed 18070 Events 43-
Samle size 100 Cut Sets 55
Point estimate 2.185E-002
Mean Value 1.188E-001
5th Percentito value +0.000E+000
Median value 1.020E 001
95th Percentile Value 3. 781E-001
Minimtn Sample Value +0.000E+000
Maninn Sample Value 5.586E-001
Standard Deviation 1.179E 001-
Skewness 1.646E+000
Kurtosis 6.206E+000
Elapsed Time 00:00:23.780

Figure 99. Latin Hypercube family uncenainty results.
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4.4 Display Results

4.4.1 Display Event Tree Results

To display the results of your event tree analysis, hightl ht Display Results or type < D> on theE

Event Tree Analysis screen and press < Enter >. The Sequence Display screen will be displayed
showing a list of the sequences contained in the current family (Figure 100). The following options are
available: Exit, Report, Cutsets, Uncertainty, Importance, ENd state, and Sort.

Family
SURRY Sequence Display '

option |Ej Exit / Report / Cutsets / Uncertainty / Ipportance / ENd state / Sort

- Event free Sequence Deacription
FA ACSCV
FA AC5HAS
FA ads
FA AD6
FA AMAS
FS1 $1CSCV
FS1 S1CSD6
FS1 SicSMAS

Total (00061)

< Esc > <F 11 <F2> <F3> <F4>
Exit Help Mark /Umark Clear Att Range

Viewa
<F5> <F62 <F7) <FB>

Description Base vs. Current Current Values Base Case Values

Figure 100. Event tree analysis results display.

Some additional functions appear at the bottom of the Sequence Display screen. Thoe functions
(the < Esc > and function keys) operate in the same manner whenever they appear at the bottom of a
display.

< Esc > Returns to the previous screen
< FI > Displays a general help screen
< F2 > Marks or unmarks a single hem in the display list
< F3 > Clears all marked items, or if none are marked then sets all items to marked
< F4 > Marks a range of items
< F5 > Displays a list showing sequence names, event trees, and descriptions.
< F6 > Displays a list shovring sequence names, base case, and current frequency values
< F7 > Displays a list showing sequence names and current frequency values.
< F8 > Displays a list showing sequence names,and base frequency values.

4-18 February 1992
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Selecting one of the view options, in this case <F6>, will change the display as shown in
Figure 101.

Family
SURRY sequence Display |

Option |E| Exit / Report / Cutsets / Uncertainty / Importance / ENd state / Sort

- Event free sequence - Base Freq - Curr Freq - Base-Curr
FA ACSCV 5.643E-008 7.465E 008 1.822E-008
FA ACSHAS 2.500E 008 2.804E-008 -3.040E 009
FA ADS 8.495E 007 8.495E-007 +0.000E+000
FA AD6 5.000E-004 4.710E 007 4.995E 004
FA AHAS 5.732E 007 6.841E 007 1.109E 007
FS1 51CSCV ** -- E* - 1.523E-007 1.523E-007
F$1 $1CSD6 -- -**E - - 9.493E 007 9.493E 007
FS1 $1CSHAS --- * E - - 5.705E 008 5.705E-008

Totals (00061) 5.043E 004 7.860E 004 -2.817E 004

' Esc > <F1> <F2> <F3> <F4>
Exit Help Mark /Unmark Clear All Range

Views-
<F5> <F6> <F7> <F8)

Description Base vs. Current Current Values Base Case Values

Figure 101. Event tree analysis base vs. current probability display,
,

4.4.1.1 Exit. This option terminates the process and returns you to the Event Tree Analysis
screen. To invoke the option, type < E> in the option field and press < Enter > , or press the < Esc >
key.

4.4.1.2 Report. The Report option allows you to generate a report of the data displayed on the
screen. The report content is determined by the function key currently invoked (F5 through F8) For
example, if you had invoked < F6 > , then the " Sequence Base Case vs. Current Case Frequencies" report
would be generated. This report shows the base frequency, current frequency, and the difference between
the two for each sequence in the current family. The report may be displayed on the console, sent to an
attached printer, or saved in a disk file for later processing.

'

To invoke this option, type <R> in the option field and press < Enter >. Upon pressing
< Enter >, the " Report Options" screen is displayed (Figure 102). This screen shows a default report
title and output file name; you may change these is match your needs.

'
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O
REPORT OPTION $

Report Title
SJquence Surrmary

Output File Name
c0N

NOTE: file Nane a " CON" - output report to the screen.
"PRN" Output report to the printer.

" - No report is produced."

< Esc > No report is produced,
other Valid DOS file name. Exarnples are:

A: LISTING, c \ REPORT \ REP 1, and RESULTS.

Figure 102. Event tree report output type seiection.

4.4.1.3 Cutsets. This option displays the sequence cut sets for the selected sequence (see
Figure 103), their percent of contribution to the sequence, frequency, and the event names that make up
the cut sets. The sequence minimum upper bound, the number of cut sets that make up the sequence,
the current partition upper bound, the percentage that the partition contributes to the sequence, and the
number of cut sets in the partition are displayed at the bottom of the screen. To invoke this option, type
<C>, highlight the desired sequence, and press < Enter >. From Figure 103, the following options
are available: Exit, Partition, Report, Basic Events, and Complement.

4.4.1.3.1 Exit-This option terminates the process and returns you to the previous
screen. To invoke this option, type < E> in the option field and press < Enter > , or press < Esc >.

4.4.1.3.2 Partition--The partition option allows you to redefine a sequence as a subset
of the original cut sets. This is accomplishd by defining a set of events to be used to determine whether
a cut set belongs to a partition. The functions available to perform this task are: Exii, include, Exclude,
Complement, Reset, and View Events.

To invoke this option, type < P> , highlight a sequence, and press < Enter >. This will bring
up the screen shown in Figure 104.

Exit: This option terminates the process and returns ta the previous screen. To invoke
this option, type < E > in the option field and press < Enter > , or press < Esc >.
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|Family sequence
SURRT Cut Seta $1 D1

1

Option |8| Exit / Partition / Report / Basic Events / Conplement j

Nm % Frequency Eyent Namea

1 46.84 1.224E 005 HPI XVM PG XV24
2 38.27 1.000E*005 HPI CKV FT-CV410
3 4.36 1.140E Of.6 BETA-2MOV HPI-MOV-FT
4 3.83 1.000E+006 HPI CKV FT CV225 4

'
5 3.83 1.000E 006 HPI tKV FT CV25
6 1.18 3.072E-007 CPC MOP F$-SW108 CPC-MDP-FR SWA3M
7 0.48 1.260E 007 CPC $fR-PG 3HR BETA $1R
8 0.34 9.000E 008 HP!-MOV FT 1115R HPI-MOV FT 11150
9 0.34 9.000E 008 HPI-MOV FT 1115C HPI-MOV FT 1115E

10 0.29 7.680E-008 CPC-MDP MA*SW108 CPC MDP FR 5WA3M

Min Cut 2.613E 005 N m 12 Part*** 2.613E 005 100.00% Nm 12

Figure 103. Event tree analysis cut set results display.

Famity Cut Sets
$URRY Partition $1 01

Total N mber of Events 777
Number of Quallfled Events 0

Optionjl| Exit / Include / EXclide / Complement / Reset / View Events

,

Event Attributes
Names Conp Id Sys Train Type F/ Mode Location Init?

<P> W

<G>

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Class Attributes N N N N N N N N N N N N N N N N

|

!

l
| Figure 104. Sequence partitioning menu.
!

i
i

i
i

l l
t !
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Include: To establish a partition via this option, type <l> in the option Geld, then fill
in the entry fields on the screen that are to be used to qualify the events that may be used
in the new partition and press < Enter > . The application proceeds to qualify the events
and when complete will update the Number of Qualified Events field that appears at the
top of the screen. In this case, qualified events are those events which contain the
included attributes. Returning to the Cut Sets screen via the Exit option you will see that
the sequence cut set list contains only those cut sets that are made up of qualified events.
Figure 105 was the result of specifying the event name "HPI-MOVfr-lll5B" for the
" Include" option, if the sequence cut sets do not contain any of the qualified events, then
the message No cutsets qualify is displayed at the bottom of the screen.

Famtty - - sequeree
SURRY Cut sets s1*D1

option |P] Exit / Partition / Report / Basic Events / Complement

Nm % frequency Event Nemea

1 0.34 9.000E-008 HPI-MOV FT-11158 HPI-MOV FT 1115D

9
Min cut 2.613E 005 Ntsu 12 Part=o 9.000E-008 .34% Nm 1

Figure 105. Using Include to partition a sequence.

Exclude: To establish a partition via this option, type <X> in the option field, then
fill in the entry fields on the screen that are to be used to remove events from a list of.
qualified events. The application proceeds to remove the events. When complete, the
Number of Qualified Events field that appears at the top of the screen will be updated
accordingly. Returning to the Cut Sets screen via the Exit option you will see that the
sequence cut set list contains only those cut sets that are made up of qualified events.
Figure 106 was the result of specifying the event name "HPI-MOV-FT-lll5B" for the
" Exclude" option. If the sequence cut sets do not contain any of the qu:Jified events,
then the message No cutsets qualify is displayed at the bottorn of the screen.
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Femity $equenee

SURRY Cut Seta SI 01

option |P| Edt / Partition / Report / Basic Events / Cenplement

Nm % Frequency Eyent Name0

1 46.f4 1.224E 005 .HPI XVM PG XV24
2 38.27 1.000E 005 HPI-tKV FT CV410
3 4.36 1.140E 006 BETA 2MOV HPI MOV Fi
4 3,83 1.000E 006 HPI CKV FT CV225
5 3.83 1.000E 006 HPI-CrV-FT CV25
6 1.18 3.072E 007 CPC-MDP FS SV100 CPC MDP FR $WA3M
7 0.48 1.260E 007 CPC-STR-PG 3HR SETA nTR
8 0.34 9.000E 008 HPI MOV FT-111516 HPI Mov FT 11150
9 0.34 9.000E-008 HPI Mov FT 1115C HPI Mov FT 1115E

10 0.29 7.680E 008 CPC MDP-MA-SW109 CPC-MDP FR sWA3M
<

Min Cut 2.613E 005 Num 12 Part => 2.613E 005 100.00% Num 12

Figure 106. Using Exclude to partition a sequence.

Complement: To establish a partition via this option, type < C> in the option field, and
press < Enter >. This causes all currently qualified events to be disqualified, and all

V unqualified events to become the set of qualified events. The Number of Qualified
Events field at the top of the screen will change accordingly. Returning to the Cut Sets
screen via the Exit option you will see that the sequence cut set list contains only those
cut sets that are made up of qualified events. If the sequence cut sets do not contain any
of the qualified events then the message No cutsets qualify is displayed at the bottom of
the screen.

Reset: This option sets all family events to qualified. This, of course, removes all
i partitioning from the current sequence cut sets. To activate this option, type < R> in
| the option field and press < Enter > .- (Assume the partition shown in Figure 105). Type
! < R> in the option field and press < Enter >. The original cut set list is the result, as
L shown in Figure 103.

View Events: This option displays the list of family events and allows you to mark those '

| events that are to be considered qualified events (Figure 107). To activate this option,

| type < V> in the option field, and press < Enter >. Mark the events, using <F2>,
i < F3 > , or ' < F4 > keys, that are ' considered qualified and press < Enter > . If the
l

sequence cut sets do not contain any of the qualified events, then the message No cutsets

L qualify is displayed at the bottom of the screen. You will be returned to the Partition
.

screen.

1
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FemiLY Wame
SURRY VItW Eventa $1-01

-

Option |t| EAlt
A Name De6Cription
* ACC CKV FT CV107 CHECK VALVE CVt07 F AILS TO OPEN

ACC tKV FT CV109 CriECK VALVE CV109 IAlt6 TO DPEN
* ACC CKV FT Cv128 CHECK VALVE OVitB FAILS TO OPEN
* ACC tKUFT-Cv130 CHECK VALVE t'V130 F AILS TO OPD.
* ACC-CKV FT CVis$ CHECK VALVE t:V145 FAlts 10 OPEN
* ACC CKV FT CV147 CHECK VALVE CVM7 FAIL $ TO DPEN

ACC MOV PG 1865A ACC MOTOR OPERATED VALVE 1865A PLUGGED
ACC-Hov PG 18658 ACC HOTOR OPERATED VALVI 1D65B PLUGGF0

* ACC MOV PG 1865C ACC MOTOR OPERATED VALVE 1865C PLUGGED
ACP-BAC $1*1M1 f.BOV AC BUS 1h1 IIUSWORK F AILURE

< Esc > <F1> <F2> <F3 <F4>
Exit Help Mark line Clear All marked Mark /Unmark rany

Notes *aquellfled event

Figuro 107. Mark events to view.

4.4.1.3.3 Report-The Report option allows you to generate a report of the data
displayed on the screen. The report may be displayed on the console, sent to an attached printer, or
saved in a disk file for later processing (Figure 108).

To invoke this option, type <R> in the option field, and press < Enter >. Upon pressing
< Enter > , the Report Options screen is displayed (Figure 108). This screen shows a default report title
and output file name. You may change these defaults to meet your needs,

4.4.1.3.4 Basic Events-The Basic Event option provides the following detailed
information about the events that make up a cut ser: name, description, probability, component ID,
system, component type, failure mode, and location (Figure 109). To invoke this option, type < B>
in the option field, highlight a cut set, and press < Enter > .

4.4.1.3.5 Complement-The Complement option operates on the current event tree
partitio i. Its function is to set all currently quallned cut sets to unqualified. This allows you to split an
event tree into two partitions and then switch between the two partitions to view the results. To invoke
this option, type <C> in the option field, and press < Enter >. (Assume the partition shown in
Figure 105). Type <C> and press < Enter >. The resulting display is shown in Figure 106).
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REP 0RT 0PTION$

Report Title
Partition Cut $et Report

Output File Name
CON

NOTE: File Name = " CON" + Output report to the screen.
"PRN" - Output report to the printer.

" No report is produced."

< ESC > No report is produced,
other Valid DOS file name. Examples are:

A: LISTING, C:\ REPORT \ REP 1, and RESULTS.

Figure 108. Partition report type selection.

Family Cut Set
SURRY Events 81 D1

Event Name DeacriptIon

Probability Conp ID System -Type FM Location

HPI MOV FT-1115B HPI MOV 11158 FAILS TO OPEN ON DEMAND
3.000E 003 HPI HOV FT

HPI-MOV-FT 1115D HPI MOV 1115D FAILS TO OPEN ON DEMAND
3.000E-003 HP! MOV FT

Use <PgUp> or <PgDn> to display more Events
Press < Enter > to Return

Figure 109. Details of cut sets basic events.

|

I
v'
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4.4.1.4 Uncertainty. The Uncertainty option displays the distribution and confidence limits of
a system for both base r.nd current data values, These values were calculated using either the Latin
flypercube simulation technique or the Monte Carlo simulation technique. To invoke this option, type
< U > (Uncertainty) in the option field of the System Display screen, highlight the desired system (or
don't highlight a system to display the uncertainty data for the entire family), and press < Enter >.

'

Figure 110 shows the base and current case uncertainty data for the highlighted system.

fami|y sequenee

|SURRY UNCLRIAINTY DAt4 c

| Option |c| Exit / current Quantite Values / Base Quentile Values

Base
Mean 4.699E 004 Median 4.237E 004 Mincut 2.687E 001
std. Dev 1.212f 004 skewness 1.657E+000 Eurtosis 4.822E+0c;
5th 1 3.654E 004 Minimtsn 3.654E 004 'eed $3990
95th % 7.919E 004 Maximum 7.919E-004 ernples 15

site cutoff 6 Protwbillt, if f 1.000E 015

Current
Mean 4.699E 004 Median 4.237E -004 Mincut 2.687E 001
std. Dev 1.212E-004 skewness 1.657E+000 Kurtosis 4.822E+000
5th % 3.654E ')04 Minimtsn 3.654E-004 Seed 53990
95th % 7.919E-004 Maxinun 7.919E-004 Sanpt es 15

Stan cutoff 6 Probability cutoff 1.000E 015

Figure 110. Uncertainty data display.

From this screen you may either return to the Sequence Display screen or view the quantile
values associated with the current case data or the base case data. To return to the Sequence Display
screen, type an < E> (Exit)in the option field and press < Enter > , or press the < Esc > key. To view
the quantile values for the current case type a <C> in the option field and press < Enter >. A screen
showing the quantile values will appear, (Figure 1i1). To retuin to the previous screen press < Enter > .
If you wish to view base case quantile values, type a < B> in the option field and press < Enter >.

4.4.1.5 Importance. This option calculates and displays the following three important measures
for each event in the sequence:

Fussell-Vesdy importance - an indication of the percentage of the minimal cut set upper*

bound contributed by the basic event.

Risk Reduction Ratio - an indication of how much the minimal cut set upper bound would*

decrease if the basic event was made perfect (never fail).

Risk Increase Ratio - an indication of how much the minimal cut set upper bound would*

increase if the basic event was always failed.
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k 95% Confidence (UptNt tatt
Dis t r it41400 thttry41 On 955 Confidente
Quentile tevet Quantile level Interval cri OuantileO n per cents in % to/+) cuantile Velue lower tou d Uner tourd

- . - -
30.5 6. ? 3.654tt.004 3.654R*004 3.65466 0'',

1.0 8.4 3.6546t 004 3.6546t 004 3.6546t 006
2.5 11.2 3.6%46t N 3.6546t*V04 3.7003t 004
5.0 14,4 3.4* Mt 004 3.6446t 004 3.7021t.0041 10.0 1J.5 3.f003E-C44 %.6546t 004 3<9247E 004

= to.tt 23.6 3.9247t 004 3.6546t.004 4.T324t 0041 25.0 25.? 3.924ft 004 1.65461 004 6. 2375t > 006
30.0 76 4 3.9301t 004 3.NO3E 004 4.4375t 004 -
40.0 18,1 4J124r 004 3.7021t 004 4.6749t+004

s

M.0 26.6 4.2375t 004 3.9247t 004 4.9533t.004
60.0 28.1 4.6749t 004 4.0875E 004 4.959?t 004

} 70.0 26 3 4.9/65t-004 4.2375t 004 6.9206t 004
75.e 23.7 4.9533t 004 4.23751 904 7.9197t+004
B0.0 23.6 4.959?t*004 4.6644t 004 7.9197t 004
90.0 18.5 6.9206t-004 4.9533E 004 7.9197t 004
95.0 14.4 7.91-175 004 4.9592t 004 7.919Tr 004
97.5 11.2 7,919TE+004 o.9?06E+004 7.919ft 004
99 0 84 7.9197t 004 7.919/f 004 7.9197t 004
99 4 6.9 7.9197t+004 7.9197t 004 7.9197E*004

h _. ,

Finute 111. Quantile 7ahes display.

a

If the Intervah flag is het in the Constants Menu, the 1)ltnbaum measure (the partial derivative),[.' tne Risk Reduction interval, and the Risk Increase Interval will be dhplayed.

To invoke diis option, yre <i> in the option field, highlight a sequence (or shaw the
impeance to the family by tict specliying a sequence) and press < Enter >. Ily default, when the
h,portarwe data 1: fi;st displayed it is sorted, high to low, on Fust,C Vesely (Figure 112).

\
4.4.1.5.1 1 hit-Returns to the Sequence Display screen.

1

4.4.1.5.2 Description-Displays the full description of the highlighted event on the
bottom of the screen To invoke this opt:en, entet a <a >, highlight the desired event, and press
< Emer> If no event h highlighted, the message An event inust l>e niected first will be displayed.

4.4.1.5.3 1% ion-This option invokes the same precess as described in Section
4.4.1.3.2, except the effect is to limit which events are displayed / reported.

4.4.1.5.4 Reimrt-This option invokes the same process as described in Section
4.4.1.3.3.

C
(
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family Cut let,

$URRY !aportance 11 01

Option {0| tatt / Otteription / Pettillon / Report / Sort

twent name # of Probability FV Ritk Redue. Risk incre.
Occur Ratio- -Retio-

6t1A 2MOV 1 8.800t 002 4.03BE 001 1.677t + 000 5.154t*000
HPI MOV 71 1 3.0001 003 4.03BE 001 1.677t + 000 1.352t+002
HPI CKV 71*Cv410 1 1.000t 0D4 1.529t 001 1.181t+000 1.530t*003
HPI tKV ff CV225 1 1.000t 004 1.529t 001 1.181t+000 1.530t*003
HPI CrV ft cV25 i 1.000t On4 1.529E 001 1.181t+000 1.53Dt+003
HPI xvu PQ Xv24 1 4.000E 005 6.116C 0"2 1.065t+000 1.530t+003
CPC s1R PC-3HR 1 9.000E 005 3.619t 001 * 03Bl+000 4.031t+002.
1.t1A 51R 1 2.630t 001 3.619t 002 1.03BE+000 1.101E*000
HPI MOV ft 1115C 1 3.000t 003 1.376E 002 1.014t+000 5.573t + 000
HPl MOV f1 11150 1 3.000t 003 1.3761 002 1.014E+000 5.573E + 000

|
.

Figure 112. Initial display of linportance incasures.

4.4.1.5.5 Sost-When you invoke this option, Figure 113 will be displayed. As shown,
the dua can be sorted by the following: Name, Occurrence, Probability, F V, Reduction, and increase,

family Cut lot
$URRY Importance $1 01

=

Sort Options : Exit sort / Wome / Occurrence / F'robebility / F V
Peduction / Increase

Event Name # of Probability FV Risk Reduc. Rikk Incre.
- --- -4)c cur Ratio Tatic v

Bt1A 2Mof i 8.800E 002 4.033f 001 1.677t +000 5.184t+000 ~

HPI Mov fi 1 3.000E 003 4.03BE 001 1.677t+000 1.352t+002
HPI tKV fi CV410 1 1.000E 004 1.529E 001 1.181E+000 1.530E+003
HPI CKV fi CV225 i 1.000E 004 1.529E 001 1J81E+000 1.530E+003
HPI CKV fi CV25 1 1.000E 004 1.529f 001 1.181E+ 000 1.530E+003
HPI XVM PG XV24 1 4.000E-005 6.116E 002 1.065E+000 1.530t+003
CPC STR PG 3HR 1 9.000E 005 3.619C 002 1.038t+000 4.031[+002
BETA $1R 1 2.630E 001 3.619E 002 1.03bE+000 1.101E+000
HPI MOV fi 1115C 1 3.000E 003 1.376E 002 1.01&E+000 $.$73E+000
HPi MOV fi 11150 1 3.000E 003 1.376E 002 1.014E+000 5.573F + 000

Figuro 113. Impor:ance sort order menu.
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4.4.1.6 End State. This option allows you to display the end states assigned to tne family |
(Figure 114). To invoke this option, type <.N > in the option field and press < Enter >. Five options
are available under this function: Exit, Sequences, Report. Importance, and Uncertainty,

F athily I
$URRY End $tatea '

Option |t| talt / Sequences / Report / Inportance / Uncertainty

Name Description
ilNYYYN MEDIUM LOCA * $ UMP PLUG FAIL $ LPR, CHR
ilVYYYN M[DIUM LOCA LFR FAILURE * RCP $tAL COOLING F AILS 1
iLNYNYN
iLYYYYN MEDILM LotA HPI PAILURE * RW51 AND LPI SUCCE$5
1NfYYYN MIDILM LOCA * LPI FAILURE
?LYYYYN $ MALL LOCA * HPl P AILURE RCP $[ AL C00Lik'G F AILS
PRRRRCR $80 * $1UCR W[N RCS PORVs a NON REcovtRY OF AC POWER
2RRRRDR $80 $YUCR OP(N RC$ PORVs * FAUL1ED $G
3LYYYYN VERY $ MALL LOCA * HPl FAILOWL RCP $rAL COOLING FAIL $
$NNYNYN VtkY $ MALL LOCA RWST FAIL $ HPI, CHR

|

<tsc> <Pi> <Fss <F6>
tatt Help Description Base vs. Current

|

Figure 114. Family end state display and menu.

Exit: This option terminates the process and returns you to the previous screen. To
invoke this option, type < E > in the option field and press < Enter > , or press < Etc > .

Sequences: This option allows you to display the sequences associated with a specific
end state (Figure 115). To invoke this option, type < S > in the option field, highlight
the desired end state, and press < Enter > .

Report: This option allows you to genert.te a report of the data displayed on the screen.
The report may be displayed on the console, sent to an attached printer, or saved on a
disk file for later processing (Figure 116). To invoke this option, type < R > and press
< Enter > .

Importance: This option calculates and displays the following three important measures
for each event in the sequence:

Fussell Vesely importance an indication of the percentage of the*

minimal cut set upper bound contributed by the basic event.

4-29 February 1992
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family - (td State
$U9RY lequence Display iltVYYN

Neme Deacription-
$1*D1 MIDIUM trf.A * INJtC110N FAllVRE, kOf RW51

|

|

fotal (D0001)

<tsce <fte
fait Help

Viewa----

<f5> <fon ef7 ef8>
Description Base vs. Current Current Values Base Case Values 0

I
Figure 115. Sequences for a specific end state.

.

REPOR1 OPTION $

Report title
End State tunenary

Output ffle Name
CON

( N01[a file Name * " CON" * Output report to the screen.
"PRN" * Output report to the printer.
" " * Wo report la produced.
<[$C> No report is produced.
other Valid Dos file name. Emanples are

A LISilNG, C:\ REPORT \ REP 1, and RESULTS.

Figure 116. End state report type selection.
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Risk Reduction Ratio - an indication of how rnuch the minimal cut set*

.g upper bound would decrease if the basic event was made perfect (neve.- |

fall).

Risk increase Ratio an indication of how much the minimal cut set*

upper bound would increase if the basic event was always failed.

To invoke this option, type <i> in the option field, highlight an end state and press
< linter > Dy default, when the importance data is first displayed it is sorted, high to
low, on Fussell Vesely (Figure 117).

Family Cat set
$URRY lmportence ilVYYYN

option |D| Enit / Description / tortition / Report / Sort

Event Name e of Probabl L it y F*V Risk heduc. Risk incre.
Occur Retic R a t i o ---

LPR xHE ro H0iLO 1 2.900E 003 7.487E 001 3.979E+000 2.584E+002
latf A 2r.0V 3 3.800E 002 1.096E 00) 1.123E+000 3.764E+000
RMT ECF fA-MSCAL 1 3.000E 004 7.725E 002 1.084E+000 2.$84E+002
LPR MOV F1 1862A 2 5.200E 003 6.569E 002 1.070E+000 1.345E+001

,

LPR MOV FT 1860A 6 3.000E 003 3.781E 002 1.039E * 000 1,345E*001 i

LPR MOV F1 1890A 2 3.000E 003 2.966E 002 1.031E*000 1.092E+001I
LPR CCI PG SUMP 1 1.000E 004 2.574E 002 1.026t+000 2.584E+002
LPR MOV FT 1860s 5 5.200E 003 1.863E 002 1.019E+000 4.546E+000
LPR Mov fi 18628 6 3.000E 003 1.083E 002 1.011E+000 4.580E + 000
LP3-MDP 75 $114 3 3.000E 003 6.889E 003 1.007E+000 3.284E+000

Figure 117. Importance measures sorted by Fussell-Vesely.

From this screen, the following options are available:

Exit Returns to the previous screen.

Description - Displays the full description of the highlighted event name on the
bottom of the screen.

Partition See Section 4.4.1.3.2.

Report See Section 4.4.1.3.3.

Sort See Section 4.4.1.5.5.

O
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Uncertainty: The Uncertainty option displays the distribution and confirience limits for
an end state for both base and current data values. These values were calculated using
either the Latin liypercube simulation technique or the Monte Carlo sirnulation technique.
To invoke this option, type < U > in the option field of the End State display screen,
highlight the desired sequences, and press < Enter >. Figure 118 ahows the base and
current case uncertainty data for the highlighted sequence.

._

remity fnd state -
sURRY UNCERfAlkiY DATA itTYYYN

option |c) tatt / Current Quantile values / Base Quantile values

linse
men ..... g.... Median E ** Mincut """t"-
std. Dev ""E"" skewness *""E"- Kur t osis -""E"'
$th % "t"- Mintrum ""E"- seed "a-

95th % ""t"*- Maalmn """E"" senples " --

current
Mean ..g." Median ""t-" Mirwut "" E""
Std. Dev """t"" s6ewness "'"E"-- :: rtosin """E""
Sth % "'-to" Minia n "-E-" seed "'-

95th % " "[-"- Manimum ""E"- seriiples "--

Figuro 118. Uncertainty data display.

From this screen you may either return to the End State screen or view the quantile values
associated with current case data or the base case data. To return to the End State Display screen, type
an < E> in the option field and press < Enter > , or press the < Esc > key. To view the quantile values
for the current case, type a < C > in the option field and press < Enter > . A scroen showing the quantile
values will appear, To return to the previous screen, press < Enter >. If you wish to view base case
quantile values, type a < D > In the option field and press < Enter >.

4.4.1.7 Sort. His option allows you to sort the sequence display according to the foHowing
specifications:

1 - Name
2 Base case minimum cut set frequen y
3 - Current minimum cut set frequency
4 - Delta minimum cut set frequency (base case - current)
5 - Hase case mean frequency
6 Current mean frequency
7 Delta mean frequency (base case - current)

4-32 February 1992
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To invoke this option, type < S > in the option field and press < Enter > (see Figure 119). To
invoke one of the sort options, highlight the desired option and press < Enter >

$URtf Sequence Display |

option |$| Entt / Report / Cutsets / Uncertainty / Irtportance / (Wd state / Sort

Name - Select $equence Sort n
A C F1 CV
A C H1 i * Name
A-D5 LAR 2 Base case min cut f requency
A D5 C 3 Current min cut frequency
A D5 C fi 4 Dette aln cut (bane * current)
A0571 5 * Base case mean f requency
A 05 71 F2 6 Current mean frequency
A D6 LAR 7 * Delta mean (base current) 1

Total (00116)

<tse, efta <F2e <f3>
.

hnge
<f4>

Entt Help Mark /Unmark Clear All
'

Viewa-

<f5, <T6> <F7> <f8>
Description Bese vs. Current Current Values Base Case Vo|wo

Figure 119. Sequence dispitiy sorting options.
N.

4.5 Cut Set Editor

This option operates die same as described in Section 3.5, Refer to that section for a complete
discussion of the Cut Set Editor.

4 33 February 1992
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{ 5, GRAPHICS ANALYSIS

The graphics analysis module contains eight functions that fall into two operational groups: a
graphics display only (piping and instrumentation diagrams (p&lD), fault trees and event trees), and
line/bar plots of data base values (basic events, systems, sequences, end states, and families). De
Graphics Analysis rnain menu is shown in Figure 120.

Family
suRRY GraphIeai

g AnaLy6ia p

talt

P&lD Interf ace
fault free Display
(Vent f ree Dieplay |
Basic tvent Plots i

system Plots

secuence Picts
ENd state Plots
FAmity Plots

option |E!

Figure 120. Graphics Analysis main menu.

If you have installed a mouse driver, the mouse may be used when accessing the P&lD, fault tree
and event tree graphics screens. The keys < Enter > and < ins > always correspond to the left (execute)
button on a mouse; the keys < Del > , backspace, and < Esc > , corresponding to the right buttor on the
mouse, cancel your previous selection. He mouse-driven cursor and key pad are synonymous. The key
pad arrows move you around the screen in the following manner:

e up arrow: moves one row up
e down arrow: moves one row down

left arrow: moves one column to the lefta

right arrow: movr:s one column to the right*

PgUp: moves on a diagonal up and to the right*

PgDn: moves on a diagonal down and to the right*

Home: moves on a diagonal up and to the left*

End: moves on a diagonal down and to the left*

On the graphics display screens, a pop-up menu (i.e., a list of submenus) is shown in the far left
portion of the screen. The cursor potition is displayed as an arrow and is located in the center of the
screen. The submenus can be moved, or placed, anywhere on the screen. To move the submenu, position
the cursor in the blank option box (normally under the EXIT box) of the submenu and press < Enter > .
A white outline of the submenu appears. Move the cursor (outline) to the new location and press

.
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< Enter > .

Pressing < Ctrl - Enter > at any point in a graphics display-onl) screen will return you to the
graphics display main menu. To cancel a submenu, such as the view submenu, highlight the word view
and press the cancel button on the mouse, or press < Esc >.

5.1 Exit

This option returns you to the SARA 4.0 main menu. To invoke this option, type Exit <E> in
the field and press < Enter > .

5.2 P&lD Interface

This option allows you to display P&lD diagrams. A list of all P&lD diagrams belonging to the
family will be displayed when this option is invoked (Figure 121). To invoke this option, type < P> in
the option field (or highlight P&lD Display) and press < Enter > .

Family -

SURRY Display a Graphic file

rlle Type = PIPlNG & INsTRUMENTAfloN

option |DjEnit/ Display

AFW CLCS CPC

Use <Pgup> ard <PgDrp for more

Figure 121. P&lD selection screen.

To display a P&lD diagram, highlight a diagram name in the list and press < Enter >. On the
graphics displ y of the selected file, a pop-up menu is displayed in the far left portion of the screen. The
remainder of the screen is the actual P&lD schematic. The pop-up menu contains the following options:
EXIT, VIEW, PRNT, TRAN, and INFO, These options may be invoked by pressing < Enter > when
the cursor is positioned ln the desired option bax. The cursor is in the box when the box border changes
to a bright white.

52 February 1992
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5.2.1 EXIT

This option returns you to the previous menu. To invoke this option, position the cursor in the
EXIT box and press < Enter >.

5.2.2 VIEW

The VIEW option allows you to change the poMtion and size of the drawing on the screen. You
may move to the next page of the drawing, the previous page of the drawing, move the drawing a page
(screen) to the right or left, scroll to position the drawing on the screen, zoom in, zoom out or restore
it to its original size and/or position. The VIEW submenu consists of the following options:

Page t : Invoking this option allows you to shift the drawing up one page. In a multiple-*

page drawing, this function allows you to move quickly through the pages of the
drawing. If the drawing is only one page (screen), when you invoke this option a blank
screen will appear. Use the Page 4 to return to the previotu page.

Page 4: Invoking this option allows you to shift the drawing down one page. In a*

multiple-page drawing, this function allows you to move quickly through the pages of the
drawing, if the drawing is only one page (screen), when you invoke this option a blank
screen will appear. Use the Page i to return to the previous page.

Page -: Invoking this option allows you to shift the graphics display to the right one*

page, if the drawing is only one page (screen), when you invoke this option a blank,

screen will appear. Use 'he Page +- to return to the previous page.

Page -: Invoking this option allows you to shift the graphics display to the left one page,*

if the drawing is only one page (screen), when you invoke this option a blank screen will
appear. Use the Page - to return to the previous page.

'

Scroll: Invoking this option allows you to position the drawing anywhere on the screen.*

When you invoke this option, a white outline surrounds the drawing and a cross halt is
placed in the center of the outline. Position the cursor at the desired location and press
the left mouse button. The cross hair serves as a refert nee point for placing the drawing.
The reference point (+) is used to give you some indication of the position of the object
being moved relative to the screen. Move the mouse to position the outline and press the
left mouse button. The drawing will be repositioned on the screen as it was on the
outime.

Zoom in (Zin): Invoking this option allows you to fill the screen with a small portion of -*

the original display. To invoke this symbol, position the cursor in the zoom in box and
press < Enter >. Tne message Pick first corner will be displayed. Move the cursor
(now represented as a single point) to the position that will become one corner of the new
display and press < Enter >. The message Pick next corner will be displayed. Move
the cursor (an expanding outline of a box will be drug with the cursor) to the opposite
corner of the new display and press < Enter >. We portion of the onginal display

7- enclosed by the box will now fill the entire screen. To restore the display to its original

\'
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sire, invoke the restore (Zres) option.

Zoom Out (Zout): Invoking this option allows you to shrink the screen display by*

approximately 50%. To invoke the symbol, position the cursor in the room out box and
press < Enter >. To restore the display to its original sire, invoke the restore (ZRES)
option.

Zoorn Restore (Zres): This symbol restores any display created by a " room" function to*

the original display slic. To invoke the symbol, position the cursor in the Zres box and
press < Enter > .

5.2.3 PRNT
/

The "PRNT" command displays a submenu giving you a choice of sending the drawing to an
Epson compatible printer or in the case of the HP7475, to a file. If you choose the Epson, the screen
clears, and the diagram is redrawn without the menus, then the printer starts.

When you choose the llP7475 the same procedure is followed except you are prompted to name
a file, or accept the default nie name. He default file name is the name of the P&lD you selected upon
entering the P&lD option, with an extension of .IIPP.

To invoke any of the print options, position the cursor in the appropriate box on the menu and
pres.s < Enter > .

O
5.2.4 TRAN

The "TRAN" command displays a menu that allows you to display additional diagrams that are
represented as transfer points on the original or default diagram. There are two methods of viewing these
adjitional diagrams:

XFER-* : Invoking this symbol displays the message Pick transfer symbol to transfer.*

Move the cursor to the transfer symbol on the screen display and press < Enter > . The
new diagram will be drawn on the screen.

+XFER: Invoking this symbol displays a list of Gles and the message Pick a file to*

trarafer to. Selecting a file with the cursor and pressing < Enter > will display the new
diagrem. If there are no transfer tiles, the message No transfer files will be displayed.

5.2.5 INFO

ne " INFO" command displays additional information about the drawing, When you invoke this
option, the message Pick a symbol will be displayed. Position the cursor on the desired symbol and
press the left mouse button, A screen similar to the one shown in Figure 122 will be displayed. This
screen lists all the events associated with this symbol. From this screen, the following options are
available:
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(" Family Group - Change set -
sVARY RfBMB P&lD

- Events

option |t| tatt / Probability / Reset probability to base / Clear change set

M-C --- N a m e - DeScr1ption
R16M8 Reactor trip Breaker Mechanical B

I

|

<tsc> <f1> <tte <F3e <F4*
Emit Help Mark /Urvnark event Clear Alt marked Merk/Urvnark range

Notes *= marked event, P= probability change applied, C= class change applied

i
i

Figure 122. Group events display from INFO option,
i

f Probability This option allows you to modify uncertainty and (Lilure data
( values for the current cut set. This option is the same as the

Probability option discussed in Section 3.2.5.2. Refer to that
section for details.

Reset probability Refer to Section 3.2.5.3.
to base

Clear change sets This option clears all previously defined changes for the "P&lD"
change set.

5,3 Fault Tree Display

This option allows you to display fault tree diagrams. When this option is invoked, a list of all
fault tree diagrams defined for the family will be displayed (Figure 123). To invoke this option, type
< F> In the option field (or highlight Fault Tree Display) and press < Enter >.

To display a fault tree diagram, highlight a diagram name in the list and press < Enter >. The
corresponding diagram is displayed and a pop-up menu appears in the far left portion of the screen. The
remainder of the screen is the actual fault tree schematic. The pop-up menu contains the following
options: EXIT, VIEW, PRNT, and TRAN. These options may be invoked by pressing < Enter > when

O
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- Family
sVRtf Display a Gre;Alc file .

|-,

7ite type == fAULY 1Att

option |Djlait/ Display

4tV1H 4tV1J AFW1 )
AfW13 AfW13A AtW13s 1

AFW14 AFW14A AfW148 |

AtW15 afw15A AFW158 i
AfW16A AFW17 AFW17A !

AfWirB AFW18 AfW16A
AfW2 AfW21 AFW2iA
AFW22 AfW22A AFW3
AfWs AfW6 c
cFC1 CPC2 00 0

Vae *PpUp> and <Pg0n> f or ente

Figure 123. I ault tree selection Ikt.
,

the cursor is positioned in the labeled box. The cursor is in the box when the box border changes to a
bright white.

4

5.3.1 EXIT

His option returns you to the previous menu. To invoke this option, position the cursor in the
EXIT box and press < linter >.

5.3.2 VIEW

ne Vil!W option allows you to change the position and site of the drawing on the screen. You
may move to the next page of the :lrawing, the previous page of the drawing, move the drawing a page
(screen) to the right or left, scroll to position the drawing on the screen, zoom in, room out or restore
it to its original slie and/or position. His VIEW option operates the same as discussed in Section 5.2.2.
Refer to that stction for details.

5.3.3 PRNT

The "PRNT" command displays a submenu giving you a choice of sending the drawing to an
Epson compatible printer of in the case of the llP7475, to a file. This option operates the sanic as
described in Sc< tion 5.2.3.

5.3.4 TRAN

ne "TRAN" command displays a menu that allows you to display additional diagrams that are
represented as transfer points on the original or default diagram. This option operates the same as
described in Section 5.2.4.
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5,4 Event Tree Display

This option allows you to display event tree diagrams. When this option is invoked, a list of all
event tree diagrams defined for the family will be displayed (Figure 124). To invoke this option, type
< V > In the option fklJ (or highlight Event Tree Display) and press < Enter >.

sVARY Display a Graphic file

Flte type == EVENT 1Rf6

option |D|talt/ Display

A ATWs1 ATWs2
si s2 s3
fisi 1158 12
13 15A 159
r1

Use <PgUp> and <PgDn* f or were

Figure 124. Event tree selection screen.

To display an event tree diagram, highlight a diagram name in the list and press < Enter > . On
the graphics display of the selected file, a pop-up menu is displayed in the lower left corner. The
remainder of the screen is the actual event tree schematic. The pop-up menu contains the following
options: EXIT, VIEW, PRNT, and TRAN. These options may be invoked by pressing < Enter > when
the cursor is positioned in the labeled box. The cursor is in the box when the box border changes to a
bright white.

5.4.1 EXIT

This eption returns you to the previous menu. To invoke this option, position the cursor in the
EXIT box and press < Enter >.

5.4.2 VIEW

ne VIEW option allows you to change the position and size of the drawing on the screen. You
may move to the next page of the drawing, the previous page of the drawing, move the drawing a page
(screen) to the right or left, scroll to position the drawing on the screen, zoom in, zoom out or restore
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it to its original slic and/or position. This ViliW option operates the same as discussed in Section 5.2.2.
Refer to that swtion for details.

5.4.3 l'RNT

The *PRNT" command displays a submenu giving you a choice of sending the drawing to an
Epson compatible printer or in the case of the llP7475, to a file. This option operates the same as
described in Section 5.2.3.

5.4.4 TRAN

The "TRAN" command displays a menu that allows you to display additional diagrams that are
represented as transfer points on the original or default diagram. This option operates the same as
described in Section 5.2.4.

5 5 Basic Event Plots

This option allows you to display the following types of basic event plots: probability density
function and cumulative distribution function.

To invoke this option, type a <ll> in the option field (or highlight liasic Event Plots) and press
< Enter > . The resulting display (Figure 125) is a plot type selection menu. liighlight the desired
selection and press < Enter > or enter the corresponding option number and press < Enter >.

__

Baaic
Event
Plots

0 Exit
1 * Probability Density f unction
2 * Cunulative Distritution Function

Option |0]

Figure 125. Liasic event plot type selection menu.
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5.5.1 Esit

invoking this function returns you to the Graphical Analysis screen. To invoke this option, type
a <0> (rcro) in the option Held and press < Enter >, or press the < Esc > key.

5.5.2 Probability Demity Function

Thi. option allows you to display a plot of the uncertainty distribution curve for a selected basic
event. To invoke this option, enter a < 1 > (one)in the option field and press < Enter >. Figure 126
will be displayed. On this screen you select a basic event to plot. You may plot the curve using Latin
Ilypercube Sampling < L> , Monte Carlo Sampling < M > , or overlay the Latin flypercube and Monte
Carlo sarnplings <0>.

8esic Eventa UNCERTAINTY Dlsi. CURVE

option |E| Entt / Latin Hypercee sanpting / Monte Carlo sampling
overlay Latin Hypercube and Monte Certo

Neme -Qe8cription
ACC tKV FT CV107 CHECK VALVE CV107 Falls 10 oPEN
ACC CKV FT CV109 CHECK VALVE CY109 FAILS 10 oPEN
ACC CKV FT CV128 CHECK VALVE CV128 FAILS TO OPEN
ACC tKV FT CV130 CNECK VALVE CV130 FAILS 10 oFEN *

ACC CKV FT CV145 CHECK VALVE CV145 FAILS 10 oPEN
ACC CKV F1*CV14r CHECK VALVE CV147 FAILS 10 oPENs'

ACC MOV PG 1865A ACC MOTOR OPERATED VALVE 1865A PLUGGED
ACC MOV *G 1865B ACC MOTOR OPERATED VALVE 1865B PLUGGED
ACC MOV PG 1865C ACC MOTOR OPERATED VALVE 1865C PLUGGED
AtP BAC ST 1H1 480V AC BUS 1H1 BusWORK FAILURE

<[sc> <F5>
Exit Locate

Figure 126. Probability density function sampling selection.

5.5.2.1 Latin Ilypercube Sampling. This option plots an uncertainty distribution curve for a
selected basic event using Latin flypercube sampling. To invoke this option, type an < L> in the option
Geld, highlight the basic event to plot and press < Enter >. Figure 127 will be displayed. This screen
prompts you to enter the number of samples to be generated during simulation and the initial value of the
seed for the random number generator. A default seed value for the random seed may be provided. You
may use this value or enter a new value for the seed. To obtain a random seed from the system clock,
enter a zero in this Geld. There will also be a default valu 'n the Geld for the number of samples. You
may use this value or enter another value. When values have been entered, press < Enter >. The
samples will be calculated and when complete, Figure 128 will be displayed. The screen shows the plot
information that will be used to plot the uncertainty distribution curve. You can change any of the values
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displayed. When complete, press < Enter >. The plct will be generated and displayed on the screen.

_

Be41e iventa UNCtRf AINTY Dili. CURVE

Option |t| talt / Latin Hypercube Sar'pling / Monte Carlo l'amling
Overlay Latin Hypercute end Mete Carlo

Latin hypercube uncertainty Calculation Values

Nwter of sapples to use in Latin Hypercube Sancting 1000

seed f or tendom nunper generator 22510

NOTE: Use *0" as the seed to get a rende seed from the clock.

Press * Enters to continue...

Figure 127. Latin hypercube sampling values.

ws -.,

O
8aaic tyenta UNCERTAlWTY Dili. CURVE

Plotting information

Main title ACC CKV FT CV107 Probability Distribution
X ants title Probability
Y* anis title PDF

X axis Y axis
Minim a data value 1.000E 001 Mininun data value +0.000E+000
Maxima data value 4.000E 001 Maninun data value 5.000E 001
Scale (Loo or LINEAR) LlWTAR State (LOG or LINEAR) LINEAR

Press < Enters to plot the graph or < Esc > to cancel the plot.

Figure 128. Latin hypercube plotting information.

After the plot has been drawn you may use Ctrl-P to send the drawing to your attached (Epson
compatible) printer or itP Laserjet printer, or press <li > to create an .liPG file for the plotter.
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O selected basic event using Monte Carlo sampling. To invoke this option, enter an <M > in the option
5.5.2.2 hionte Carlo Sampling. His option plots an uncertainty distribution curve for a

ficid, highlight the desired event, and press < Enter >. Figure 129 will be displayed. This screen
prompts you to enter the number of samples to be generated during simulation and the initial value of the
seed for the random number generator. A default seed value for the random seed will be provided. You
may use this value or enter a new value for the seed. To obtain a random seed from the system clock,
enter a zero in this field. There will also be a default value in the field for the number of samples. You
may use this value or enter another value. When values have been entered, press < Enter >. He
samples will be calculated and when complete, Figure 130 will be displayed. The screen shows the plot
information that will be used to plot the uncertainty distribution curve. You can change any of the values
displayed. When complete, press < Enter >. h plot will be generated and displayed on the screen.

I

6aaic Eventa UNttRTAINTY DisT. cuRyt

option |M| Exit / tatin Hyperetbe sa9|Ing / Monte Carlo seg|Ing
overlay Latin Hypercube and Monte Carlo
Monte Carlo Uncertainty catculation Values

NLeber of an@tes to usa in Monte Carlo alpulation 1000

seed for random rmber generator 0

NOTE: Use "0" as the need to get a random need f rom the clock.

Presa < Enter > to continue...

Figure 129. Monte Carlo sampling calculation values.

After the plot has been drawn you may use Ctrl-P to send the drawing to your attached (Epson
compatible) printer or 11P Laserjet printer, or press <ll> to create an .IIPO file for the plotter.

5.5.2.3 Overlay Latin Ilypercube and Monte Carlo. His option plots an uncertainty
distribution curve using both Latin liypercube and Monte Carlo samplings. He curves will overlay one
another on the plot. To invoke this option, enter an <O> in the option field, highlight the desired
event, and press < Enter > . Figure 131 will be displayed. This screen promptr you to enter the number
of samples to be generated during simulation and the initial value of the seed for the random number
generator for both the Latin liypercube and Monte Carlo simulations. A default scal value for the
random seed will be provided. You may use this value or enter a new value for the seed. To obtain a
random seed from the system clock, enter a zero in this field. Here will also be a default value for the
number of samples. You may use this value or enter another value. When values have been entered.
press < Enter >. He samples will be calculated and when complete, Figure 132 will be displayed. He
screen shows the plot init rmation that will be used to plot the uncertainty distribution curves. You can
change any of the values i!isplayed. When complete, press < Enter >. The plot will be generated and
displayed on the screen.
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bosIc !yents OWttRIAlblY D151 Citvl

Plottlns inferration

Main title ACC CKV F1 Cv109 Probability Distrilution
X exis title Prchability
Y tals title PDF

X axis T exis
Minla n data value 1.00DE 001 Minin n dote value *D.000t*DDD
Maxinn data value 4.000E 001 Mstian data value 1.DD0t*000
Scale (LOG or LINEAR) LlWEAR teale (log or L1htAR) LlktAR

Prest <tnters to plot the graph or <tsc> to cancel the plot.

Figure 130. Monte Carlo plotting infortnation.
_

BaeIc Evente UNCERIAlW1Y Di$1. CUkyt

Option |0| talt / Latin Hypercute Sanpling / Monte rarlo Sanpling <

Overley Latin Hypercube and Monte Carlo
Uncertainty Calculation Values

N+ber of samples to use in the Latin Hypercube simulation 1000
kunber of sanples to use in the Monte Carlo sinalation 1000
Seed for rendam rusnber generator 22510

NOTE: Use *0" es the seed to get a random seed f rom the clock.

Press <titerm to continue...

Figure 131. Overlay calculation sampling values.

After the plot has been drawn you may use Ctrl P to send the drawing to your attached (Epson
compatible) printer or llP Laserjet printer, or press <ll> to create an .HPG file for the plotter.
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$aaic tyentt UNCERT AlW1Y D!st. CURVE

Plotting information

Main title ACC CKV F1 CV109 Probability Distribution
X ants title Probability
Y axis title PDF

X ants Y ants
Mininum data value 1.000E*001 Mintrun data value +0.000E+000
Manipun data value 4.000E 001 Mastimtsn data value 1.000E+000
scale (LOG or LINEAR) LINEAR scete (LOG or LlWEAR) LINEAR

Press <tnters to plot the graph or <Escs to cancel the plot.

Figure 132. Overlay plotting information.

5.5.3 Cumulative Distribution Function

This option allows you to display a plot of the cumulative distribution curve for a selected basic
event. To invoke this option, enter a <2> in the option field and press < Enter >, Figure 133 will
be displayed. On this screen you select the basic event to plot. You may plot the curve using Latin
llypercube Sampling < L > , Monte Carlo Sampling < M > , or overlay the Latin flypercube and Monte
Carlo curves <O>. This option works in the same fashion as described in paragraphs 5.5.2.1 and
5.5.2.3, except this option produces a cumulative distribution curve.

5.6 Systems Plots

This option allows you to display system plots for the following data types: frequency point
estimates, frequency mean values, probabil!!y density function, and cumulative distribution function. 'Ihe

distribution plots are line graphs, while the frequency plots are presented in bar graphs. The frequency
plot values may be sorted according to several categories: name, base case value, current value, and
difference (base current).

To invoke this option, type < Y> in the option field (or highlight System Plots) and press <

< Entei > The resulting display (Figure 134)is a plot type selection menu. After a plot has been drawn
you may use Ctrl-P to send the drawing to your attached (Epson compatible) printer or HP Laserjet
printer, or press <li> to create an .IIPO file for the plotter.

C
\

5-13 February 1992

I



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

I

O'

$aeic fvente CtMULATIVE Dili. CURVE

Option |E| talt / Lttin Hypercube $mpling / Monte Carl 0 $ art |Ing
overley Latin Hypercube and Monte Carlo

Weae Deacription
ACC CKV fi CV107 CHECK '/ALVE CV107 FAIL $ TO OPIN
ACC CKV FT CV109 CHECK VALVE CV109 FAIL 610 OPIN
ACC CKV Fi CV128 CHECK 4 ALVF. CV128 FAIL $ 10 OPEN
ACC CKV f f Cv130 CHtCK VAtVE CV130 FAILS 10 OPEN
ACC tKV F1 CV145 CHICK VALVE CV14$ FAILS TO CttN
ACC CKV fi UV147 CHECK VALVE CV147 FAILS 10 OPIN
ACC MOV PG 186$A ACC MOTOR OPERAffD VALVE 1865A PLUGGED
ACC MOV PG 18658 ACC MOTOR OPERATCD VALVE 18658 PLUGGED
ACC MOV PG 1865C ACC M010R OPERAftD VALVE 1865C PLUccto
ACP BAC $i 1H1 400V AC BUS 1H1 BU$ WORK FAILURE

. <tsc> <f$>
Exit Locate

Figure 133. Cumulative distribution function sJxtion menu.

.

O., t..
j PLota p

,' O Exit
1 - tystem frey, ber chart (point est.)'
2 System freq. bar chart (mean values)
3 Probability Density function
4 Cisnulative Distributton Fmetton

.

Option |0|

| Figure 134. System plot type selection menu.
4
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5.6.1 F. sit i

Invoking this option returns you to the Graphleal Analysis screen. To invoke this option, type
< E > in the option field and press < Enter > , or press < Esc > .

.

5.6.2 System Frequency Bar Chart (point estimate)

His option allows you to create a bar chart of the system frequency point estimates. To invoke
the option, type a < l > in the option field or highlight System freq. bar chart (point est.) and press
< Enter >. He resulting display (Figure 135) is a menu allowing you to specify the sort order of the
data values to be plotted: name, base case value, current value, or difference (bue current).

Aner you have highlighted or selected one of the sort orders and presstd < Enter > , the bar chart
is drawn displaying the first ten systems. The bar chart may be manipulated using the following key
stroke 4:

< Ctrl > < right ar.0w > : display the next ten systems*

< Ctrl > < left arrow > : display the previous ten systems*

< right arrow > : shift the display left oy one system*

<left arrow > : shift the display right by one system*

5.6.3 Systern Frequency Bar Chart (nwan valus)

His option allows you to create a bar chart of the system frequency mean values. To invoke this
option, type a <2> in the option field or highlight System freq. bar chart (mean values) and press
< Enter >. The resulting display (Figure 135) is a menu allowing you to specify the sort order of the
data values to be plotted: name, base case value, current value, or difference (base current).

Upon pressing < Enter >, after you have highlighted or selected one of the sort orders, the bar
chart is drawn displaying the first ten systems. He bar chart may be manipulated using the following
key strokes:

< Ctrl > < right arrow > : display the next ten systems*

< Ctrl > < left arrow > : display the previous ten systems*

* < right arrow > : shift the display left by one system
< left arrow > : shift the lisplay right by one system*

5.6.4 Probability Density Function

his option allows you to create a line plot'of a system's uncertainty distribution. To invoke this
option, type a <3> in the option field or highlight Probability Density Function and press < Enter >.
The resultlag display (Figure 136) will present you with a list of the systems contained in the data base.
liighlight the desired system and press < Enter >. Figure 137 will be displayed showing the plot
information to be used in the plot. You may change any of the values on the screen. When complete,
press < Enter > to display the line plot.
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O.5yatem

3 P|ota p

0 latt
i tytt m f*eq. tier (htri (point est.)
2 lyttee f ttq. ter thert inwen values)
3 Proteability Density f uit tion
4 - (tsulative Distriintion F" vi

.

Ort 1on|1|

'torted Order of nat' tha**

1 None
2 + 9ese Cete Values
3 Current Case Values
4 * Dif f ererne (bene Current)

Optiori|1|

A

Figure 135. Selecting the bar graph sort order.

/

$yatema UNCERTAIN 1Y Di$f. CURVC

-Name Deaeription
C CONTAlWMENT $ PRAY
CS CONTAINMENT SYsitMS
CV CORE WlWIRABLE 10 CD
Di MIGH PRESSURE INJECilDN Auf 0MA1|C
D2 HlGW PkE85URE INJECll0N MANUAL
03 HICH Potssuet INstCi!ON RCP $lALS
D4 N!GH PkESOUk[ INJEC1104 EMERGINCY DORAtlON
D5 ACCUHutAiORS

i D6 LOW PRt$5URE INJEC110N
fi INSIDE $ PRAY RECIRCULAllDN

_.

Wete : Highlight system desired arid press <tnters or
prenn <tsc> to terminett without processing.

Figure 130. System seixtion screen for plotting line graphs.
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Syateea UkrtRfAINTY Olst. cutVI

Pletting Information

Main title lyttem C$ Probability OletritNtion
Kaanis title Probability
Y asia title PDF

X axis Y ania
Mininen data value 1.000t+000 MinInn data value +0.000t+000
Maaf aun data value 2.000t+000 Maatnan data value 1.000t*000
scale (tog or LlWE AR) LINEAR scale (100 or Llht AR) log

Presa etnters to plot the graph or < rect to cancel the plot. *

Figure 137 Probability density fur.ction plotting information for a selected system.

5.6.5 Cumulathe Distribution Function

1his option allows you to create a line plot of a system's cumulative distribution. To invoke this
option, type a <4> In the option field or highlight Cumulative Distribution Function and press
< Enter >.1he resulting display (similar to Figure 136) will plesent you with a list of the systems
contained in the data base. liighlight the desired system and press < Enter >. A screen similar to the
one shown in Figure 137 will be displayed showing the plotting information to be used for the plot.

5.7 Sequence Plots

This option allows you to display sequence plots for the following aata types: frequency point
estimate, frequency mean, probability density function, and eurnulative distribution function values. Tne

distribution plots are line graphs, while the frequency plots are presented in bar graphs. The frequency
plot values may be sorted according to several categories: name, base case value, current value, and
difference (base-current).

~

To invoke this option, type <Q> In the option field (or highlight Sequence Plots and press
< Enter > . The resulting display (Figure 138)is a plot type selection menu. After a plot has been drawn,
you may use Ctrl P to send the drawing to your attached (Epson compatible) printer or llP Laserjet
printer or press <11> to create an .llPG file, As shown, four types of plots can be generated. These
plots are generated in the same fashion as system plots discussed in Section 5.6. Refer to Seedon 5.6
for a detailed discussion.
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q PLota p
|

0a fait
t * Sequence f req. ter chart (point est.)
2 * sequence f req. ter chart (mean velues)
s * Probability Density FWtlen
4 * cwulative Dittritution Fmetton

option |0|

Figure 138. Sequence plot type selection menu.

5.8 End State Plots

End state plots present graphic displays of the base and current data values for the following data
types: sequence sums point estimate, sequence sums mean values, probutillity density function, and
cumulative distribution function. The plots of the sequence sums are presented in bu graphs. De values
of the sequence sums may be sorted according to following categories: name, bue case value, current
case value, and difference (base - current).

To invoke this option, type <N> In the option field (or highlight ENd State Plots) and press
< Enter > . The resulting display (Figure 139) is a plot type selection menu. After a plot has been drawn,
you may use Ctrl-P to send the drawing to your attached (Epson tempatible) printer or llP Laserjet
printer or press <ll> to create an .IIPO file.

End atate
g P1ota p

0 Entt
1 End state sequence sums (point est.)
2 End state Segaente suna (seen vetues)
3 Probability Density Fmetion
4 + cunutative Olstribution function

option |0|

Figule 139. End state plot type selebon screen.
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5.8.1 Esit

O' invoking this option returns you to the Graphic Analysis screen. To invoke the option, type
< E> in the option field and press < Enter >, or press < Esc >.

5.8.2 End State Sequence Sunu (point estimate)

His option allows you to create a bar chart of the end state sequence sums point estirnates. To
invoke the optien, type a <1> In the option field or highlight End State Sequeece Surns and press
< Enter >. He resulting display (Figure 140) is a menu allowing you to specify the sort order of the
data values to be plotted: .name, base case value, current value, or difference (base-current),

tnd state
P|otsg p

0 * tatt
1 * End state sequence stas (point est.)
2 * End State sequence Stans (#neen values)
3 Probability Density f metion
4 * Cunulative Dlatribution Fmetion

{ option |1|
\

sorted Order of Rar Ch6rt

1 Name

2 * Base Case values
3 Current Case Values
4 Dif ference (Base Current)

Option |3|

Figure 140. End state soit order selection.

Upon pressing < Enter > , after you have highlighted or selected one of the sort orders, the bar
chart is drawn displaying the first ten end states. The bar chart may be manipulated using the following
key strokes:

< Ctrl > < right arrow > : display the next ten end statese

< Ctrl > < left arrow > : display the previous ten end statese

< right arrow > : shift the display left by one end state*

* < left arrow > : shift the display right by one end state

p.
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5.fl.3 End State Sequence Sutus Onean vaines)

'Ihis option allows you to create a bar chart of the end state sequence sums mean values. To
invoke the option, type a <2> in the option field or highlight End State Sequence Sums and press
< Enter >. The resulting display (Figure 140) is a menu allowing you to specify the sort order of the
data values to be plotted: name, base case value, current value, or difference (basectrent).

.

After you have highlighted or selected one of the sort orders and pressed < Enter > , the bar chart
is drawn displaying the first ten end states. The bar shart may be manipulated using the following key
strokes:

< Ctrl > < right arrow > : display the next ten end states*

< Ctrl > < !cft arrow > : display the previous ten end states*

< right arrow > : shift the display left by one end state*

< left arrow > : shift the display right by one end state*

5.fl.4 Probability Demity Function

This option allows you to generate an uncertainty analysis curve for a selected end state. When
you invoke this option, Figure 141 will be displayed, 'Ihis screen displays all the end states in the
system, liighlight the desired end state and press < Enter >. A screen will be displayed showing the
plotting information that will be used for the plot. You car. change any of the data displayed. When
colnplete, press < Enter > to display the llu plot.

O
End $tates UNCERTAINTY Diti. CURVE

-Name Deacription
11WYVYN HIDILM LOCA SUMP PLUG F AILS LPR, CHR
tlVYY1N

MEDILM LOCA - LF'R F AILURE + RCP SEAL COOLING F AILS
1LNYNYN

ILYYYYN MIDitM LOCA HPl FAllVRE RWST AND LPI $UCCitS
1NNYWYN MEDIUM LOCA RW5Y FAILS HPl. CHR, AND LPI
ikYYYYN MEDlLM LOCA LPI FAILURE
2LYYYYN $ MALL LOCA HP! F AILURE RLP $(AL COOLING F AILS
?RRRRCR

SB0 $1UCK OP[N RCS PORVs h0N R"CovtRY Of AC PoWFR
2RRRRDR 581 $1UCK OPIN RC$ PORVs FAUL1[D $G
3LYYYYN VERY SMALL LOCA HPI FAtLURE RCP $E AL COOLING FAILS

Note : Hlghlight system desired and press <fnters or
press <tsc> to terminate without processtrig.

Figure 141. End state selection screen.
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5.8.5 Cumulative Density Function

d This option allows you to create a line plo3 based on an end state's cumulative distribution. To
invoke this option, type a <4> in the option field or highlight Cumulative Distribution Function and
press < Enter >. The resulting display (similar la Figure 141) will present you with a list of the end
states containM in the data base. Highlight the desired end state and press < Enter >. A screen will be
displayed showing the plotting information that will be used for the plot. You may change any of the
data displayed When complete, press < Enter > to display the line plot.

5.9 Family Plots

Fam'ly plots present graphic displays of the base and current data values for the following data '

types: probability density t' unction and cuinulative distribution function. To invoke this option, type
< A > in the option field (or highlight Family Plot) and press < Enter >. The resulting display (see
Figure 142) is a plot type selection menu. After a plot has been drawn, you may use Ctrl-P to send the
drawing to your attached (Epson compatible) printer or HP Laserjet printer or press < H > to create an
.HPG file.

,

Fam1(y
Plota

3 p

0 bit
1 F rotability Density Functior.
2 curulative Distribution function

Option |0|

m -

Figure 142. Family plot type selection screen.

5.9.1 Exit

invoking this option returns you to the Graphics . Analysis screen. To invoke this option, type
<E> in the option field and press < Enter > , or press < Esc >.

5.9.2 Probability Density Function

This option allows you to generate an uncertainty analysis curve for a selected family. When you
invoke this option, a scret.n wil| be displayed showing the plotting information that will be used for the
plot. You can change any of the data displayed. When complete, press < Enter > to display the line

(
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plot.

5.9.3 Cumulative Density Function *

His option allows you to create a we niot ba ed on a family's cumulative distribution. To
invoke this option, type a <2> In the t,.tbn n. d or highlight Cumulative Distribstion Function and
press < Enter >. A screen wili be disp ?te . wwing the plotting information that will be used for the
plot. You may change a.., e e data displayed. When complete, press < Enter > to display the line
plot.

.

O

t
.
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6. REPORTS

The reports option allows you to obtain information about the selected family. Reports are
available for family, system, sequence, event tree, and basic event data. All reports can be either in
summary or detailed form. Basic Event reports have added features such as cross reference and unused
event reporting capabilities. The Reports main screen is shown in Figure 143.

Family
$URRY Reporta

Exit

Familles
Event frees
sequences
systems

Basic Events

eption[El

O
Figure 143. Data reports main menu.

In all of the reports, you mark the dcaired items for which you want a report. If no items are
marked, you will be asked if you want a report on all the items. If you answer < N >, then you must
highlight a single item or a group of items,

in each report option the following keys are activated:

< Esc > Exit to the previous function.
<Fl > Help for a specific field or general help for an option.
< F2 > Mark /Unmark an individual item.
< F3 > Mark /Unmark all items.
< F4 > Mark /Unmark a range ofitems.
< F5 > Locate an item.

After selecting the type (summary or d(tail) of report for each category, you will be asked to
specify the output fide to which the report should be sent. Valid choices for output are " CON" for the
screen (console), "PRN" for the printer, " " (blank) or < Esc > to terminate the report option, or any
valid DOS filename. Figure 144 shows the report output device selection screen. After determining the
output destination, the report will be generated.

( 6-1 February 1992
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REPoRI OPi!ONS

Report Title -

FAM!LY SUMMARY

Output File Name
CON

i

NOTE: File Name a " CON" * Output report to the screen.
"PRN" + Output report to the printer.

" - No report is produced."

<EStr * No report la produced,
other Valid DOS file name. Esemples are

A:LISilNG, C:\REPORi\ REP 1, and RESULTs.

)

__

Figure 144. Repost output device selection screen.

6.1 Exit

This option returns you to the S ARA main menu. To invoke this option type < E> in the option
field and press < Enter >.

6.2 Family Reports

The family report option allows you to generate either a summary or detailed report on the family
information (Figure 145) You indicate which family to report by either marking (using the < F2> key)
or highlighting the family. Otherwise, you may request a report on all listed families.

6.2.1 Family Summary Report

This option allows you to generate a family summary report. The summary includes the family
name and related description. To invoke this option typt <S > in the opt on field and do one of thei

following:

1) press < Enter > to report all families
2) highlight a family and press < Enter >
3) mark a group of families and press < Enter >

s
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Family Reports

option |S| Exit / Sm nary / Detail

- Neae D i r. DeacriptIoe '

PRADATA PRADATA
,

SURRY SURRY SURRY UNIT 1

,

<E so <F1 <F2> <F3> <F4> <F5>Exit Help Mark /Unmark MarkAnmark Mark /u wark Locate
family ALL Range

Figure 145. Family recort selection screen.

NOTE: The tleree steps listei above, used to select ar. Item (s), are used throughout
the Report option.

6.2.2 Family Detail Report

his option < D> allows you to generate a family detailed report. The report includes farily
name, description, company, vendor, location, mission time, facility, operation date, qualification date,
base sequence frequency sum, new sequence frequency sum, architectural engineer, numbers of basic
events, fault trees and event trees, and any additional family information. To invoke this option type
< D> in the option field and mark the family or families to include in the report.

6.3 Event Trees

The event trees report option lets you generate either a summary or detailed repon on the event
trees information. You indicate which event trees you want to generate a report for by either marking
(using the < F2> key) or highlighting the event tren. Otherwie, you may request a rger ce :. range

_(using the <F4> key) or all listed event trees (usiug the <F3> key). Figure 146 displays the event
trees reports selection screen.
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Farnity
SURRT Event Tree Reporte

option |E| Exit / Stronary / Detall / Sequences

-Event Deocription
A BRIDGE TREE, 6 10 29 INCH LOSS OF c0OLANT ACCIDENT
ATWS1 CORE DAMAGE TREE, ANTICIPATED TRANSIENT WITHOUT SCRAM
ATWS2 CORE DAMAGE TREE, AMTICIPATED TRANSIENT WITHOUT SCRAM
$1 BRIDGE TREE, 2 TO 6 INCH LOSS OF COOLANT ACCIDENT
$2 BRIDGE TREE, ONE HALF TO 2 IhCH LOSS OF COOLANT ACCIDENT
S3 BRIDGE TREE, LESS THAN ONE HALF INCH LOCA
T1 LOS$ OF OFFSITE POWER EVENT TREE
T151 BRIDGE TREE, STAT 10E BLACKOUT AT UNIT 1 ALONE
T158 BRIDGE TREE, STATI(w BLACK 0UT AT UNITS 1 AND 2
T2 BRIDGE TREE, LOSS OF MAIN FEEDWATER

< Esc > <F1> <F2> <F3> <F4> <F5>
Exit Help Mark /Urvnerk Mark /Urinark Mark /Urvnark Locate

Event tree All Range

Figure 146. Event tree selection screen.

6.3.1 Event Tree Sumnuny Report

his option allows you to generate an event tree summary report, ne summary report shows
,e event tree name and related description. To invoke this option type <S> in the option field and

mark the event tree (s) to include in the report,

6.3.2 Event Tree Detail Report

This option generates an event tree detail report. The report contains the event tree name,
description, initiating event, and any additional event tree information To invoke this option type < D >
in the option field and mark the event tree (s) to include in the report.

6.3.3 Event Tree Sequences

This option allows you to generate a list of the sequences associated with an event tree. From
this list of associated sequences you may mark desired sequences for summary or detailed reports To
invoke this option type <Q> in the option field and press < Enter >. Figure 147 will be displayed.
Two options are available: Summary or Detail,

6.3.3.1 Sequence Summary Report. His option allows you to generate a sequence summary
report, his summary provides the sequence name, related description, and sequence frequency. To
invoke this option type < S > in the option field and mark the sequence (s) to include in the report.

64 February 1992
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Ftmily - Event tree -

SURRY Sequence Reportt $1

Option |E| Exit / Stamary / Detalt

-5equenee Deaeription
$1
St-C
$1-C D6
S1 C F1
S1-C F1 CV
$1 C F1 D6
St C H1
$1 01 MEDIUM LOCA . INJECTION FAILURE, NOT RWST
S1-01-C
S1*D1-C-F1 MEDIUM LOCA INJECTION FAILURE, FM RWST

< Esc > <Fi> <F2> <F3> <F4> '<F5>Exit Help Mark /Unmark Mark /Urmark Mark /Urnark Locate
Sequence All Range

Figure 147. Event tree report selection screen.
-,

6.3.3.2 Sequence Detail Report. His option allows you to generate a sequence detailed report.
The detail report contains sequence name, associated event tree, description, base case minimum cut,O
set upper bound, temporary minimum cut set upper bound, base probability cutoff, temporary probability(,)
cutoff, base uncertainty values, temporary uncertainty values, base number of cut sets, temporary number
of cut sets, base number of events, temporary number of events, bue number of samples, temporary
number of samples, base random seed, temporary random seed, base size cutoff, and temporary size
cutoff. The header titles are abbreviated with the first letter from each word of the description to
restrict header size. To invoke this option type < D > in the option field and mark the event (s) to include
in the report.

6.4 Seqtsence Reports

The sequence report option allows you to generate either a summary or detailed report on
sequences. You indicate which sequence you want to generate a report for by either marking (using the
<F2> key) or highlighting the scquence. Otherwise, you may request a report on a range (using the
< F4> key), or all listed sequences (using the < F3 > key). Figure 148 displays the sequence reports
selection screen.

6.4.1 Sequence Summary Report

This option allows you to generate a sequence summary report. This summary provides the
sequence name, related description, and sequence frequencies. To invoke this option type <S> in the
option field and mark the sequence (s) to include in the report.

O
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Family
SUk F': $equence Reportn

Option |Ej Exit / Sumary / Detalt

EvTree Sequence Deaeription
A A 05 LARGE LOCA - ACCUMULATOR FAILUP.E
A A D6 LARGE LOCA - INJECTION FAILUR*, N01 RWST
A A-DS-C F1 LARGE LOCA INJECTION FAILURE, FM RWST
A A F1 F2 H1 L ARGE LOCA - RECIRCULAil0N FAILURE, FM SUMP
A A H1 LARGE LOCA RECIRCULATION FAILURE, NOT SUMP
S1 S1 01 MEDIUM LOCA - INJECTION FAILURE, NOT RWST
S1 SI-01 C-F1 MEDIUM LOCA - INJECTION FAILURE, FM R W T
S1 St-D6 MEDIUM LOCA - INJECTION FAILURE, NOT RWS1
$1 $1-F1 F2 M1 MEDIUM LOCA RECIRCULATION FAILURE, FM SUMP
S1 51-M1 MEDIUM LOCA - RECIRCULATION FAILURE, NOT SUMP

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

Sequence All Range

E
Figufe 148. Sequence selection screen.

6.4.2 Sequence Detail Report

This option allows you to generate a detailed report of sequences. The detail report contains the
sequence name, associated event tree, description, base case minimum cut set uppet bound, temporary
minimum cut set upper bound, base probability cutoff, temporary probability cutoff, base uncertainty
values, temporary uncertainty values, base number of cut sets, temporary number of cut sets, base
number of events, temporary number of events, base number of samples, temporary number of samples,
base random seed, temporary random seed, base size cutoff, and temporary size cutoff, ne header titles
are abbreviated with the first letter from each word of the description to restrict header size. To invoke
this option type < D> in the option field and mark the sequence (s) to include in the report.

6.5 System Reports

The system report option allows you to generate either a summary or detailed report on system
information. You indicate which system you want to generate a report for by either marking (using the
< F2> key) or highlighting the system. Otherwise, you may request a report on a range (using the
<F4> key), or all listed systems (using the <F3> key). Figure 149 displays the system reports
selection screen.
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Family -
SURRY Syatem Reportt

Option |Ej Exit / Swimary / C,etail

$yatem Deocription
C CONTAINMENT SPRAY
CS CONTA!NMENT SYSTEMS
CV CORE YULNERABLE TO CD
D1 HIGH PRESSURE INJECil0N - AUTOMATIC
D2 NIGH PREhSURE INJECTION MANUAL
D3 HIGH PRESSURE INJECTION RCP SEALS
D4 MIGH PRESSURE INJECTION * EMERGENCY BORATION
D5 ACCUMULATORS
D6 LOW PRESSUPE INJECTION
F1 INSIDE SPkat RECIRCULATION

< Esc > <F1> <F2= <F3m <F4, <F5>Exit Help Mark /Unmark Mark /Unmark Mark /Unmark Locate
Line ALL Range

Figure 149. System selection screen.

6.5.1 System Summary Report
O

This option allows you to generate a system summary report. The summary includes the system
name, related description, and minimum cut set. To invoke this option type <S> in the option tield
and mark the system (s) to include in the report.

6.5.2 System Detain Report

This option allows you to generate a detailed report on a system (s). The report provides system
information such as name, description, system code, base probability cutoff, temporary probability
cutoff, base minimum cut set upper bound, temporary minimum cut tet upper bound, base mission time,
temporary mission time, base size cutoff, temporary size cutoff, base no. of cut sets, temporary number
of cut sets, base number of events, temporary number of events, fault tree level, system-related
uncertainty data and any additional system descriptions. To invoke this option type <D> in the option
field and mark the system (s) to include in the report.

6.6 Basic Event Reports

The basic event report option allows you to generate a summary or detailed report, or a report
containing probabilities, uncertainty data, cross references, or unused event information (see Figure 150).
On this screen, you indicate which basic event you want to generate a report for by either marking (using
the <F2 > key) or highlighting the basic event. Otherwise you may request a report on a range (using

O
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the <F4> key), or all listed basic events (using the <F3> key)

Family
SutRY Basic Event teporta

_

option |El Exit / Summary / Detalt / Probabilities / Uncertainty data
/ Cross references / Onused events

-Event D e a c r i p t i o n-
ACC CKV-FT-CV107 CHECK VALVE CV107 FAILS TO OPEN
ACC-CKV FT C/109 CHECK VALVE CV109 FAILS TO OPrN
ACC CKV-FT CY128 CHECK VALVE CV128 FAILS TO OPEN
ACC-CKV-FT CV130 CHECK VALVE CV130 FAILS TO OPEN
ACC-CKV FT-CV145 CHECK VALVE CV145 FAILS TO OPEN
ACC-CKV FT CV147 CHECK VALVE CY147 FAILS TO OPEN
ACC-MOV-PG-1865A ACC HOTOR OPERATED VALVE 1865A PLUGGED
ACC MOV PG-1865B ACC MOTOR OPERATED VALVE 1865B PLUGGED
ACC MOV PG 1865C ACC MOTOR OPERATED VALVE 1865C PLUGGED
ACP BAC-ST 1H1 480V AC BUS IH1 BUSWORK FAILURE

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

Event ALL Range

Figure 150. Basic event report type selection, i

6.6.1 Basic Event Summary Report

This option allows you to generate a basic event summary report. The summary report includes
the basic event name and related descripticn. To invoke this option type <S> in the option field and
mark the event (s) to include in the report.

6.6.2 Basic Event Detail Report-

This option allows you to generate a basic event detail report. The report shows the basic event
name, alternate name, group name, component identifier, event system, event train, event type, event
failure mode, location, initiating event flag, uncertainty distribution type, correlation class and value,
failure data calculation type, event failure probability, lambda, and tau values, event mission time, event
class attr!0utes, and additional event description information. To invoke this option type <D> in the
option field and mark the event (s) to include in the report.

6.6.3 Basic Event Probabilities Report

This option allows you to generate a report containing the probabilities for the selected events.
The probability report shows the event name, description, failure calculation type, event failure
probability, event lambda and tau values, mission time, and the calculated event failure probability. To
invoke this option type < P> in the option field and mark the basic evens to include in the report.

6-8 February 1992
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6.6.4 Basic Event Uncertainty Report

This option allows you to generate a basic event uncertainty report. The report shows the event
name, dc.scription, uncertainty distribution type, event failure probability, correlation class, and
uncertainty distribution parameter value. To invoke this option type <N> in the option field and mark
the event (s) to include in the report.

6.6.5 Basic Event Cross Reference Report

This option allows you to generate a report that cross references events with fault trees, event
trees, systems, or sequences. Depending on the type of cross reference chosen, the report shows the
system components with which each basic event is associated. After marking the desired basic events,
the screen shown in Figure 151 appears to allow you to choose the type of cross reference report to
generate.

_

Family
SURRY XReference

Rer'rt Type-

Exit
|
D

Fault Trees
Event Trees

i

b Systems
Sequences

option |Ej

Figure 151. Selection of basic event cross reference type.
.,

After selecting the type of cross reference report desired, the report is sent to the specified output -
device. The cross reference report form varies .with the type of cross reference chosen but always
presents the event name and the entities with which the event is associated.

6.6.6 Umtsed Basic Events Report

This option allows you to generate a report listing all of the unused basic events in a family, fault
tree, system, or sequence. Figure 152 will be displayed showing the cross reference types available.

After choosing the type of unused basic event report desired, the report is sent to the selected
output device. As with the cross reference reports, the report form varies depending upon the type of

6-9 February 1992

- . _ _ _ _ _ _ _ _ _ - _ _ _ 1_



_ _-___-_____-__-_________-_ _ ___ _ . .
.. .,

,

:

report selected, but always shows the basic event names and descriptions that are unused in the type of
report selected,

l

lomily --

SURRY U9uaed Event
Report Type

Exit

FAmity
i

Fault frees
Systems
Sequences

Option |E|
,

Figure 152. Unused event report type selection.

O

.
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7. MODIFY DATABASE

This option allows you to modify the base or original family data files for a family, event trees,
systems, end states, basic events, attributes, gates, graphics, and histograms. To invoke this option, type
<ht> in the option field or highlight hiodify Database and press < Enter > , Figure 153 will be
displayed.

SURRY M0dify Databaae

Exit

Family
Event Trees
systems

ENd states
Basic Events
Attributes
Gates'
Graphics
Histograms

option |C|

Figure 153 hiodify data base main menu.
'

In general, each of the options shown in Figure 153 use the same modification functions: Exit,
Add, hiodify, Delete. and Locate. Some of the options have additional functions such as: Text and
Sequences.

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

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

< F1 > Displays associated help messages.

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

< F3 >
Clear All h1arked events removes the marks (*) from the listed items.
If no items are marked, this option will mark all of the items.

< F4 > hlark/ Clear range of items quickly tags large numbers of items for
processing.

< F5 > Locate an item. This option will display a blank field in the center of

GV
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the screen, and a message lhe enter naine to locate will appear. The
user should enter the name to be located and then press < Enter > . This
feature will place the highlight on the located name. If the required
name is not found, then the next name in alphabetical order will be
highlighted.

7.1 Exit
.

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

7.2 Family

This option allows you to add, modify, and delete a family or modify the associated text. To
invoke this option, type < F > in the option field or highlight Family and press < Fnter>. Figure 154
will be displayed.

Family
SURRY Edit Fami|y

option lEl Exit / Add / Modify / Delete / Text

. Family Name - Directory Description
BROWN 1 BROWW1
JEMO DEMO Demonstration sarrple f amily
LEAWN LEARN Sanple f amily of data for the SARA 4.0 Tutorial
LEARN LEARN 2 Sanple f amily of data for the sAAA 4.0 Taitorial

i

PRADATA.B1 PRADATA.81
SURRY SURRY SURRY UWIT 1 RELEASE DATE 04-11-91

< Esc > <F1> <F5>
Exit Help Locate

11

Figure 154. Family editing menu.

7.2.1 Exit
.

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

7-2 February 1992
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7.2.2 Add

This option allows you to add a family to the data base. To invoke this option type < A > in the
option field and press < Enter >. The Add Family screen (shown in Figure 155) will be displayed, ne
only required information to be entered on this screen is the family name. He options at this point are
Exit, Add, and Passwords.

Add Famity

option |A| Exit i Add i Passwords

Name Location Conpany Type Design Vendor

Description Tree T'@e

operational date Qualification date Mission time
....i..i.. ....j..i.. ......n....

I

Figure 155. Editing screen for adding a family.

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

7.2.2.2 At .. This option performs the actual addition of the family to the data base. To invoke
this option, type < A> in the option field, enter a family name and any of the other information you
wish, an. , ress < Enter > . At completion of the Add you are returned to the Edit Family screen, where
the addition of the new family will be reflected.

7.2.2.3 Passwords. This option not yet available.

7.2.3 Modify

This option allows you to modify the family data record. To invoke this option type <M > in
the option field, highlight the family you wish to edit, and press < Enter > . The Modify Family screen

_

is shown in Figure 156. The options at this point are Exit, Modify, and Passwords.

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

7-3 February 1992
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Modify Fae1|y

option |M| Exit / Modify / Passwords

Name Location Comany Type Design Vendor
SURRY WILLIAMsBURG V4 VfPCO PWR 3 LOOP W

Description free Type
SURRY VNil 1 RELEASE DA1E 04-11 91

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

Data Version Date Date Update Date
....j..j.. ....j..j..

Figure 156. Editing screen for modifying a family.

7.2.3.2 Modify. Thn option applies the actual modification of the family data to the data base.
To invoke this option, type <in > 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.

7.2.3.3 Passwords. This option not yet available.

7.2.4 Delete

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

This option allows you to delete family data records from the data base. To invoke this option,
type < D> in the option field and press < Enter >. The Delete Family screen is shown in Figure 157.
The options at this point are Exit and Delete.

7.2.4.1 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.

7.2.4.2 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 158). 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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Deiete Family

Option |D| Exit / Delete

Name Location Conpany Type Design Vendor
LEARN

Description
. Tree Type

Sample family of data for the SARA 4.0 Tutorial Manual.

Operational date Qualification date Mission time
..../../.. ..../../.. 2.400E+001

Figure 157. Editing screen for deleting a family.

Detete Family
_

optionjD| Exit / Delete
k

Name Location Company Type Design Vendor
LEARN

Description free Type
sample family o

W .',R N 1 N G
Opera n time

This family directory and all of its E+001
-

files witt he deletedll

Do you wish to proceed? N Y/N

waaman
Figure 158. Warning screen for a family delete.

7.2.5 Text

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

The initial display for this option displays the first 13 lines of the text block. The following keys
allow you to display additional lines of text:
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P Dn Presents the next 13 lines of text.E
-

PgUp - Presents the previous 13 lines of text.
Ctrl-PgDn Presents the last 13 lines of text.-

Ctrl-PgUp Presents the first 13 lines of text. $-

The editing keys are g
s

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

exists, k
ESC Exits without saving changes. *-

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

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

Alt-H Displays editing keys help screen.-

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

Del - Deletes a character at current cursor position.
Ins Inserts a character at ce" mt cursor position.-

Ctrl-Erid Deletes all characters from the current cursor position to the end of the-

cursor line.
The arrow keys are used to move the cursor within the block of text.

The editor does not 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 with tha
message Text record not modified displayed at the bottom of the screen.

7.3 Event Trees

This option allows you to modify event tree data records. To invoke this option, type < V > in
the option field or highlight Event Trees and press < Enter >.' The Edit Event Trees screen listing all
of the event trees belonging to the current family will be displayed (Figure 159). The modification
options are: Exit, Add, Modify, Delete, Text, Sequences, Base Case Update, and Clear Alternate Case.

7.3.1 Exit

This option returns you to the Modify Dstabase 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
SURRT Edit Eyent irees

Option |Ej Exit / Add / Modif t / Delete / Text / Sequences
j Base Case Update / Clear Attornate Case

c Name Deacription
'

BA BRIDGE TREE, LARGE LOCA
BS1 BRIDGE TREE, MEDIUM LOCA
B$2 BRIDGE TREE, SMALL LOCA
BS3 BRIDGE TREE, VERT SMALL LOCA
BTis BRIDfiE TREE, STATION BLACKOUT AT UNIT 1
BT1SB BilDGE TREE, STATION BLACKOUT AT BOTH LHITS
BT2 BRIDGE TREE, LOSS OF MAIN FEEDWATER
BT7 BRIDGE TREE, STEAM CENERATOR TUBE RUPTURE
FA LARGE LOCA EVENT TREE
FS1 MEDIUM LOCA EVENT TREE

<Esca <F1> <F2> <F3m <F4> <F5>
Exit Help Mark / Clear Mark / Clear Martr "* L ear Locate

item Att Range

Figure 159. Selection screen for event tree editing.

7.3.2 Add

O When the user creates event trees using the graphical event tree editor or loads a graphical eventh troe from another data base, an event tree record is automatically added to the data base. The user need
only use this option if the graphical event tree format is not used. To invoke this option, type < A > in
the option field and press < Enter >. The Add Event Tree screen will be displayed (Figure 160). The
options at this point are Exit and Add.

Family
SURIT Add Event Tree

OptionjA[ Exit / Add

Name
Description
Initiating Event Name

Figure 160. Editing screen for adding an event tree.

7.3.2.1 Exit. This option returns you to the Edit Even. Trees screen. To invoke this option,

b type <E> in the option field and press < Enter >, or press the < Esc > key,
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7.3.2.2 Add. This option performs the actual add of a new event tree record. To invoke this
option, type < A > in the option field, Gil in the requested data Gelds, t.nd press < Enter > . The required
information for an event tree add is the name and initiating event. "

When you pes.tivn the cursor in the Initiating Event Name Ocid, a window will appear listing all
initiating events for the current family. Press < Fl > to position the cursor in the window. Use the
arrow, tab, or space bar keys to scroll through the list of events. When the desired event is highlighted,
press < Enter > . He selected event will be placed in the corresponding field. Upon pressing < Enter > ,
the message Rword added will be displayed at the bottom of the screen.

7.3.3 Modify

This option allows you to modify an event tree record. To invoke this option, type < M > in
the option field, highlight an event tree name, and press < Enter >. De Modify Event Tree screen is
shown in Figure 161. The options at this point are Exit and Modify.

Family
SURRY Modify Event Tree

Option |M| Exit / Modify

Name ATVS1
Description CORE DAMAGE TRFE, ANTICIPATED TRANSIENT WITHaJT SCRAM
Initiating Event Name IE T

__

Figure 161. Editing screen for modifying an event tree.

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

7.3.3.2 Modify. This option performs the actual niodification of the event tree record. To
invoke this option, type < M> in the option field, modify any of the data fields on the Modify Event
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
desired event is highlighted, press < Enter >. The selected event will be placed in the corresponding
field. Upon pressing < Enter >, the message Record inodified will be displayed at the bottom of the
screen.
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7.3.4 Delete

This option allows you to delete an event tree record and associated sequence records from the
data base. 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 162. The options at this point are Exit and
Delete.

Family
sURRY Delete Event Tree

Option |El Exit / Delete

Name ATWS1

Description CORE DAMAGE TREE, ANTICIPATED TRANSIENT WITHOUT SCRAM

Figure 162. Editing screen for deleting an event tree.

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

O
7.3.4.2 Delete. This option performs the actual deletion of the event tree record. To invoke

this option, type < D > in the option field and press < Enter > A warning screen will appear, allowing
you to cancel the deletion at this point (Figure 163). If you respond Y (yes), all sequence records
associated with the event tree will be deleted from the data base. You will be returned to the Edit Event
Trees screen with the message Record deleted displayed.

7.3.5 Text

This option allows you to view and edit any descriptive text associated with a specific event tree.
This optien operates the same as the Text option discussed in the Family section, Refer to Section 7.2.5.

7.3.6 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 be highlighted first
will be displayed. After highlighting an event tree and pressing < Enter >, the Edit Sequences screen
shown in Figure.164 will be displayed. The editing options for sequences are: Exit, Add, Modify,
Delete, Text, Dase Case Update, and Clear Alternate Case.

D
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Family
$URRY Detete Event Tree

Option |D| Exit / Delete .

Name ATWS1

Description CORE DAMAGE TREE, ANTICIPATED TRANSIENT WITH00T SCRAM .'

t

WARNING

Deleting an Eventree will also delete
,

att seqJences associated with the
Eventree 18

Do you wish to proceed? N Y/N

Figure 163. Warning screen for an event tree deletion.

Family - Event f ree -
SURRY Edit ' Sequences FT1SB

Option |E| Ex1t / Add / Modify / Delete / Text
Base Case Update / Clear Alternate Case

-Name Deacription
TK-R 2 ATWS - UNFAVORABLE MODERATOR TEMPERATURE COEFFICIENT

< Esc > <F15 <F2> <F3> <F4> <F5>Exit Help Mark / Clear Mark /Cleer Mark / Clear Locate
item All Range

Figure 164. Sequence selection screen for editing.
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} 7.3.6.1 Exit. This option retums you to the Edit Event Trees screen. To invoke this option,c
y type < E> in the option field and press < Enter >, or press the < Esc > key.

.,

7.3.6.2 Add. His option allows you to add a sequence record to the data base. To invoke this,
option, type < A> in the option field and press < Enter >. The Add Sequence screen is shown in '
Figure 165. De options at this point are Exit and Add.

Family - Event Tree
SURRY Add Sequenco FT1SB y

option |A| Exit / Add 3

Name
.

5
Description 3
End State
Flag Set Name

,

!

4

Figure 165. Editing screen for addinE a sequence. -

O
h 7.3.6.2.1 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.

7.3.6.2.2 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 finids, and press < Enter > .
The only required information for a sequence add is the name.

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 spaceT
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 field.

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

73.6.3 Modify. This option allows yo' to modify a sequence record. To invoke this option,au

type <M > in the option field, highlight a sequence name, and. press < Enter >. The Modify Sequence
screen is shown in Figure 166. The options at this point are Exit and Modify.al i

O'
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-- F ami l y - - Event free -

SURRY Modify Sequence F115B

Option |Mj Exit / Modify

Name 1K R Z
Description ATWS - UNFAVORABLE MODERATOR TEMPERATURE c0EFFlclENT
End State 3WYYYXN
Flag Set Name

FiguFe 160. Editing screen for modifying a sequence.

7.3.6.3.1 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.

7.3.6.3.2 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 Modify
Sequence screen, and press < Enter >. You will be returned to the Edit Sequences screen with the
message Record Modified displayed at the bottom of the screen.

-

7.3.6.4 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 167. Two options are available: Exit and Delete.

p

Family - Event f ree -
SURRY DeIete Sequence FT158

Option |El Exit / Delete

Name TR R Z
i

Description ATWS - UNFAVORABLE MODERATOR TEMPERATURE c0EFFlclENT

I

Figure 167, Editing screen for deleting a sequence.

7.3.6.4.1 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.

7-12 February 1992
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7.3.6.4.2 Delete-This option performs the actual deletion of the sequence record. To
invoke this option, type < D > in the option field and press < Enter > . The message Record deleted.
will be displayed at the bottom of the screen.

7.3.6.5 Text. This option allows you to view and edit any descriptive text associated with a
specine sequence. This option operates the same as the Text option discussed in the Family section.
Refer to Section 7.2.5.

7.3.6.6 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 cut 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) h the option field, highlight the desired s quence, and press < Enter > . To perform a base
case update on a group of sequences, mark the desired sequences using the F2, F3, or F4 keys, type a
< B> in the option field and press < Enter >. To perform this option on all sequences in the current
family, type a <B> in the option field and press < Enter >. A message Process all records? (Y/N)
will appear at the bottom of the screen. Type a <Y> to continue the base case update for all of the
sequences, or type an <N> to discontinue the update for all sequences.

A warning screen (Figure 168) will then be displayed asking for a (Y/N) confirmation prior to
perform'ag the update. To terminate the update, type an <N > in the option field or press the < Esc >
key. To initiate the base case update, type a < Y> in the option field, This will cause the current case
data to ovenvrite the base case data. Upon completion of this process, a message Base case update
complete will be displayed at the bottom of the screen.

7.3.6.7 Clear Alternate Case. This option clears all attemate case information for the specified
sequence (s). To invoke this option, type a < C> in the option field, highlight the desired sequence and
press < Enter >. A warning will be displayed (see Figure 169). To continue enter a <Y> and press
< Enter >; otherwise enter an <N> and press < Enter > to terminate the process.

7.3.7 Brse Case Update

This option operates the same as described in Section 7.3.6.6, except all sequences for the
specified event tree are updated.

O'
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,

1

|

Family - twenttiree -* -
; SUntY Edit Sequences- LFT158!

~ Option |B| Exit / Add / Modify / Delete / 4 Text!
Base Case Update / Clear Alternate Casee !t

'

iBase Case update

| WARNING: This option will transfer the alternate or temporaryv values.
stored in the data base to the base case. The"old base cases! will be lost.

!

Are you sure you want to do this? (T/N) b*

2

i

!
..

Figure;168. Base case update for sequences,

i

f Faml|y
'

Event iroe-
$URRY Edit Sequencea FT158

*

i -

e Lption |C| Exit / Add / Modify / Delete / Text
i
!

Base Case Update / Clear Alternate Case
.

-

i
; -

Clear Alternate Case

WARNING: This option will clear the alternate or temporary values,

stored in the data base. !

!

| 1 Are you sure you went to do this? (Y/N) N
|

| .\

f
.

'

i Figure 169. Clear alternate Case for selected sequence (s).
;

|

|.

i 7.3.8 Clear Altenute Case
i

j nis option operates the same as described in Section 7.3.6.7, except the alternate case
| information for all sequences for the specified event tree is cleared (see Figure 170).
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Family
sURRY E d;i:t if v<e n t ?T r e e a;

optionJr| Exit ,/ eAM / Modify TDelete./iient / sequences
Base Case update / Cleer<Alternete Case

Clear Alternate.Cese

WARWING: This option will clear the alternate or : temporary values
stored in the data base for all the semes associated
with the highlighted / marted event tree.

Are you sure you want to do thist (t/N)'N

Figure 170. Clear alternate case for event trees.

7.4 Systems

This option allows you to modify system data records. To invoke this option, type < Y > in the
option field or highlightSYstems and press < Enter >. The Edit Systetus screen lists all of the systems
contained in the current family (Figure 171). The modification options are: Exit, Add, Modify, Delete,
Text, Base Case Update, and Clear Alternate Case.

V

7.4.1 Exit

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

l
.

7.4.2 Add

This option allows you ta add a system record to the current family. To invoke this option, type
< A> in the option field and press < Enter >. The Add System screen is shown in Figure 172. The
options at this point are Exit and Add.

7.4.2.1 Exit. This option returns you to the Edit Systems screen. To litvoke this option, type
<E> in the option field and press < Enter >, or prc's the < Esc > key.

7.4.2.2 Add. This option performs the actuhl 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.,

b
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Family
SURRY Edit Systeas

option |E| Exit / Add / Modify / Delete / Text
'

Base Case Update / Clear Alternate Case

Name 0escription
C CONTAINMENT SPRAY

-

CS CONTAINMENT SYSTEMS
CV CORE VULNERABLE 10 CD
D1 HIGH PRESSURE INJECTION * AUTOMATIC
02 HlCH PREESURE INJECT 10N * MANUAL
D3 HIGH PRES $URE INJECTION * RCP SEALS
D4 HIGH PRESSURE INJECTION * EMERGENCY BORATION
05 ACCLMULATORS
D6 LOW PRESSURE INJEtil0N
F1 INSIDE SPRAY RECIRCULATION

< Esc > <F1> <F2> <F3> <F4> <F5m
Exit help Mark / Clear Mark / Clear Mark / Clear Locate

item All Range

|

Figure 171. Selection screen for system editing. I

SURRY Add Syatem

Option |Al Exit / Add

Name

Description
System Code MinCut Upperbound *""-E"--

Figure 172. Editing screen for adding a system.

(
7.4.3 Modify

This option allows you to modify a system record. To invoke this option, type <M> in the
option field, highlight a system name, and press < Enter >. The Modify System screen is shown in
Figure 173. The options at this point are Exit and Modify.

7.4.3.1 Exit. This option returns you to the Edit Systems screen. To invoke this option, type
<E> in the option tield and press < Enter,> or press the < Esc > key,
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tarni t y
suRRY Modify syatea i

option (M| talt / Modify

kone CV

Descrietton CORE WLhf RABLE 10 cD
system Code Nincut Urpertarid 2.000E 002

l
&&

Figure 173. Editing screen for modif h ; * *ysts.n.3

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

7.4.4 Delete

his option allows you to delete a system record from the data base. To invoke this option, type
< D > in the option field, highlight a system and press < Enter >. The Delete System screen is shown
in Figure 174. The option. at this point are E: it and Delete,c

._

.

Family -
SURRY Deiete syatem

option (t| talt / Delete

Name CV
Description CORE WLNERAtt! 10 c0

L

Figure 174. Editing screen for deleting a system.

7.4.4.1 Esit. 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.

3

7.4.4.2 Delete. Bis 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 meseage Record deleted displayed.

4
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7.4.5 Text

'lhis option allows you to vicw and edit any descriptive text usoClated with a specific system.
This option operates the same as the Text option discussed in the Family section. Refer to Section 7.2.5.

7,4.6 Base Case Update

P woth e operates the same es described for sequences in SCction 7.3.6.6. Itere, the update j
is performw sui an entire Aystem(s).

7,4.7 Clear Altenude Care

'This sption operates the same as desclibCd for sequences in Section 7.3.6 7. Ilere, the clearing
is perforned on an entire System (s).

7,5 ENd States

This option allows you to modify the end state data records. To invoke this option, type <N >
In the option field ot highlight ENd States and press < Enter > . The Edit End State screen, which lists
all of the end states belonging to the current family, is shown in F; pre 175. The rnodification options
are: Exit, Add, Modify, Delete, and Text.

O
_

Family
SURRY fdIf End 5 tate

-

Option |t| Exit / 2dd / Modify / Delete / Text

Name Dencriptlon
AtNY*VYN LARGE LOCA * LPR FAILURE, CHR FAILS, RCP SEAL CLNG FAILS
AISY*YYN LARGE LOCA * LPI FAILS, CHR FAILS, RCP SEAL CLNG F4ILS
AlYYaVYN LARGE LOCA * LPR FAILURE, RCP stAL COOLING FAILS
ALNY*YYY LARGE LOCA * HPI FAILURE, CHR FAILS
ALSY YYY LARGE LOCA * HPI FAILURE, CHR FAILS
ALYY*YYY LARGE LOCA * HPI FAILURE
ANNY*NYN LAkGE LOCA * [CCS FAILS, CHR FAILS, RWST F AGS, RCP
ANNY WYY LARGE LOCA * ECCS F AILS, CHR FAILS, e' 5T FAILS1
ANNY'YYN LARGE LOCA * ECCS FAILS, CHR FAILS, kCP DEAL COOLING FAILS
ANSY*YYN LARGE LOCA * ECCS FAILURE, CHR FAILS, stCP SEAL CLNG FAILS

<tsc> <Fi> <F2= <F3> <F4> <F5>
talt Help Mark /Ctear Mark / Clear Mark / Clear Locate

item Att Range
|

Figure 175. Selection screen for end state editing.
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7.5.1 Exit

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

7.5.2 Add

His option allows you to add an end state record to the current farnily. To invoke this option,
type < A > in the option Geld and press < Entt, > De Add End State screen is shown in Figure 176.
He options at this point are Exit and Add.

,

suRef | Add Ihd state

option |A|-talt/Adf

.

Description

Figure 176. Editing screen for adding an end state.

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

7.5.2.2 Add. His 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 >. We only
required information for an end state add is the name. V! hen cornplete, you will be returned to the Edit
End State screen with the message Record added displayed.

7.5.3 Modify

This option allows you to modify an end state record. To it,voke this option, type < M > in the
option neld, highlight an end state name, and press < Enter >. De Modify End State screen is shown
in Figure 177. He options at this point are Exit and Modify.

7.5.3.1 Exit. This option returns you to the Edit End State screen. To invoke this option, t)pe
<E> In the option field and press < Enter >, or press the < Esc > key.
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lanity *

sVRRY Nodify tnd state

option |M| t a t t / Modi f y

Nane ittiftN
Description MEDllP4 LDcA = HPl I AlLUkr Wsf AND LPl sVCC(ss

. _ _ -

Figure 177. Editing screen for modifying an end state.

7.5.3.2 Modify, This option performs the actual modincation of the end state record. To
invoke this option, type < M > in the option Geld, modify any of the data fields on the Modify End State
screen, and press < Enter > . When complete, you will be returned to the Edit End State screen with the
message 1(ecord modified displayed at the bottom of the screen,

7.5.4 Delete

This option allows you to delete an tod state record from the data base. To invoke this option,
type < D > In the option field, highlight an end state and press < Enter >. 'ihe Delete End State screen
is shown in Figure 178. The options at this point are Exit and Delete.

family
SURRY Detete tnd 5 tate

optisn|[{ init / Detete

Name llVVVTN
Description hEDitM LoCA LPR FAILURE - RCP srAL c00ilNG T Alls

] Figure 178. Editing screen for deleting an end state.

7.5.4.1 Exit. This option returns you to die Edit End State screen. To invoke this option, type
<E> in the option Geld and press < Hnter>, or press the < Esc > key.

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

This option allows you to viev> t.nd edit any descriptive text associated with a specine end state.
This option operates the same as the Text option discussed in the Family section. Refer to Sectio'i ?.2.5.

7.6 Basic Events

This option allows you to modify the basic event data records. To invoke this option, type <1l>
in the option Geld or highlight Dasic Events and press < Enter >. The Edit Events screen, listing all of
the basic events belonging to the current family, ;s displayed (Figure 179). The inodification options are:
Exit. Add, Modify, Delete, and Remove Unused Events.

Family
suRRY tdit tvent6

Option |t| talt / Add / Modify / Delete / Remove Unused Events

N a m e - -- Deaeription *

ACC CrV F1 CV107 CHtrl VALVE cv107 FAILS TO OPEN
ACC CKV F1 CV109 CH2CK VALVE CV109 FAILS TO OPEN
ACC Cav FT CV128 CHECK VALVE CV128 FAILS TO OPEN
ACC ttV Ff Cv130 CHECK VALVE CV130 Falls lo OPEN
ACC tKV F1 CV145 CHECK VALVE cv145 FAILS TO OPEN
ACC CKV F1 CV147 CHECK VALVE CV147 FAILS TO OPEN
ACC MOV PG+18$$A ACC MOTOR OPERAftD VALVE 1865A PLUGGtD
ACC MOV PG 186$B ACC MOTOR Or[ RATED VALVE 18658 PLUGGED
ACC MOV PG 1865C ACC MOTOR OPERAftD VALVE 1865C PLUGGFD
ACP BAC sT 1H1 480V AC BUS 1M1 BU$ WORK FAILURE

Nott A ' ' in the mark coltann Indicates an unused event.
<tsc> <Fi> <F2= <F3m <F4 <F5mEsit Help Mark / Clear Mark / Clear Mark / Clear Locate

item Att Range

Figure 179. Selection screen for basic event editing.

7.6.1 Exit

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

7.6.2 Add

This option allows you to add a basic event record to the current family. To invoke this option,
type < A > in Qe option field and press < Enter > . De Add Event screen is shown in Figure 180. The
options at this point are Exit and Add.,
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f ami t y
SURtt Add (vent '

Option JA| talt / Add

Ivant Attritutes
kames cony Id sys Train type f/ Mode Location Init?

<Pa W
<A.
<Go 1 2 3 4 $s7 8 9 10 11 12 13 14 15 16
Class Attributes t 8 W W 3 W W W N N N N 4 W W W
Description

Uncertelnty Data Falture Date
Olstritution i me - Calculation Type -

f press ef t, for list of types) (press *F1* for list of types)
yetuy ......g....

; Correlation Class -

PrMllity **** -E****
Ladids ****. E****'

Process flag Tau > **** E****
Flag a Mission fine > *.....t. .

Figure 180. S'itir g screen for adding a basic event.

7.6.2.1 Exit. This cylon 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.

7.6.2.2 A41. His option performs the actual add of a new basic event record. To invoke this
option, type < A > in tht option field, fill in the requested data fields, and press < Enter >. De only
required information for a basic event add is the name. When complete, you will be returned '.o the Edit
Event screen with the message Record Added displayed at the bottom of the screen.

7.6.3 Modify

His option allows you to modify a basic event record. To invoke this option, type < M >in the
option fic!d. highlight a basic event name, and press < Enter >. He Modify Hask Event screen is
shown in Figure 181. De options at this point are Exit and Modify.

7.6.3.1 Exit. His 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,

7.6.3.2 Modify. This option performs the actual modificadon 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
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family
sVRay N o d i f y. Event

option |N| talt / Modify

Event Attritotes
Names Cog Id sys -- itdin Type F/Moda locatite init?

<PDACC CKV fi CV107 CY109 ACC- CKY fl N-
't>ACC tKV ft CV109.

<G>ACCCKYCV109 - 1 2 3 6' 5. 6 7 8 9 10 1* 12 13 14 15 16
Class Attritutes N N N N W4 N N N N N N N N N N N
bescription CHECK VALVE CV109 TAILS 10 OP(N

Uttertainty Data falture Data
Olstritotion type - -L ! Calculation Type -1
(press <fte for ilst of types); (press <f1> for list of types)
Vetue - 3.000t+000 Protebility 1.000E 004-

Correlation Class - 31 L enbda e +0.000t*000
Process flog Tsu +0.000t+000

flag * Hission ilme +0.000t+000

Figure 181. Editing screen for modifying a basic event.

message Record Modified displayed at the bottom of the screeft,

7.6.4 Iklete

His optio.n 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
streen is shown in Figure 182. De options at this point are Exit and Delete,

family
suRtf 0e!ete Event

Option |El Etit / Delete

Event Attritsnes
Names Ceep Id sys train Type f/No4 Location init?

<P>ACC CKV fi CV128 ACC CKV ff Y
<ADACC CKV F1 CV128
<G>ACCCKV 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16Class Attritutes N N N N N N N N N N N N N N N N

Description CHECK VALVE CV128 Falls 10 OPEN

Figure 182. Edi:ing screen for deleting a basic event,

r
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7.6.4.1 ihit. This c.ption returns you to the Edit Events screen. To invoke this option, type
< E > in the option Geld and press < Enter > , or press the < Esc > Ley.

7.6.4.2 Delete. This option performs the actual deletion of the basic event record. To invoke
this option, type < D > in the option Geld 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.

1

7.6.5 Hemute Unused Eient

This option looks at all references to an event in the current family and deletes any events that

s are not referenced by anything. When you invoke this option .. varning screen will be displayed telling
I

"

you that all records that are marked as unused will be deleted. At this prompt, enter a < Y > to continue
thc deletion process, or enter an < N > :o terminate without deleting the unused events (Figure 183).

f wnlly
surtRT CdIt tyents

Option |t| talt / Add / Modify / Delete / Remove unused Events

- Name 0e6CFlption
ACP bAC'si-VBil VlfAL Bus il BusWORK FAltVRE
ACP BAC si VBill Vl; AL Bus ill BusWORK F AILURE

, ACP BAC sf VBilV (!!AL bus ilV BusWORK IAILURE
! ACP CRB Co-14H1 AC CIRCalli BR(AttR 14H1 TRANsitRs oPEN
4

ACP CRB CO 14H13 .

|NArP 4tB CO 14H14 WARNIN0 N

ACP CRB CO 14H1$
|N ,ACP CLB CO 14J1 All records that are marked as

ACP CRr, Co*14J11 unused w)|| be deleted. N 1
ACP CRB CO-14J14 N

Do you wish to proceedt N Y/N
NOTE: A' sed event.

<tsc> <F1> <F2, <F3m <F4> st$.
Em t tielp Mark / Clear Mark / Clear Mark / Clear Locates

Iten ALL Range

Figure 103. Remove unused events prompt.

7.7 Attributes

This option allows you to edit the six attributes in the current family (Figure 184): Systems,
Locations, Failure Modes, Class Attributes, Basic Event Types, and Trains. The options available within
each of these attributes are: Exit, Add, Modify, and Delete.
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O Family
sURAT tdIt Attribu ea

falt

system
location
tellure Mode
class Attributes
Basic Event f yre
f ra t ris

option |t|

Figure 184. Attribute selection for editing.

The Edit Attributes screen shown in Figure 184 and succeeding screens (Figure 185 - Figure 188)
are consistent throughout the attributes option for each of the six categories. Ilecause this option operates
the same for all six nibute 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 l'st of attribute categories (see Figure 184), liighlighting 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.

7.7.1 Exit

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

7.7.2 Add P

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 186. The options at this point are Exit and Add.

O
V
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I

(

0 ||
|

|

f*mily Type i
SURRY tdIt Attributee ATTRIBuit KAME l

j Option |t| Exit / Add / Modify / Delete

-Neme 0eecription

the KAME colum will conteln the (lat of systems, f ailure modes, etc.
avellable for the current family.

' The DESCRIP110N coltan will conteln the correspondt g description fora

each attritute displayed. |

< Esc > <F1> <f2> <F3> <f4> <F5>
talt Help Mark / Clear Mark / Clear Mark / Clear Loc ate

item All Range

Figure 185. Selection screen for attribute editing.

!

9,family t ype
SURRY Add Attribute ATTRIBUTE KAME

sptivit | Aj talt / Add

Attribute Name
,

Description 1

I
-

Av _ ,

.

F1 ure 186. Editing screen for adding an attribute. l0
1

l

i

|

)
,

|

|
:

1
I
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6

- Femity type
SURRY Modify Attribute ATTRIBUTE NAME

Optim |M| En.lt / MMlfy

.

Attribute Name
Deec eipt ion

Figure 187. Editing screen for modifying an attribute.

Feelty type
| DeIete Attribute ATTRIIR/TE NAME

SURRY

Option |E| Exit / Delete

Attribute Name
Description

Figure 188. Edking screen for deleting an attrit,ute.

7.7.2.1 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.

'

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

7.7.3 Modify

his option allows you to modify an attribute record. To invoke this option, tyre < M > In the
option field, highlight an attribute name, and press < Enter >. He Modify Attribute screen is shown
in Figure 187. The options at this point are Exit and Modify.
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I.

7.7.3.1 Exit. %is 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.

;

7.7J.2 htodify. His option performs the actual modifica' ion of the attribute record. To invoke
this option, type < M > in the option field, modify any of the data fields on the Modify Attribute screen,
and press < Enter >. When complete, you will be returned to the Edit Attributes screen with the

l
message Ruord modified displayed at the bottom of the screen.

l
1

7.7.4 Delete

This option allows you to delete an attribute record from the current family. To invoke this
option, type < D> in the option ileid, highlight an attribute and press < Enter >. %c Delete Attribute
screcti is shown in Figure 188. %e options at this point are Exit and Delete.

,

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

7.7.4.2 Delete. His option performs the actual deletion of the attribute record. la 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.

O
7.8 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 >. He Edit Gates screen, listing all of the gates belonging
to the current family, is displayed (Figure 189). De modification options are: Exit, Add, Modify, and
Delete.'

7.8.1 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.

7.8.2 Add

This option allows you to add a gate record to the current family. To invoke this option, type
< A> in the option field and press < Enter >. The Add Gate screen is shown in Figure 190. The
options at this point are Exit and Add.
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Family
$UeRY tdit Gates

Option |t| talt / Acki / Modify / Delete

Name Deacription
GAft0
GATE 1

GAft2

<tsc> <F1> <F2> <F3> <F4> <f5>
talt Help Mark / Clear Mark /Cteer Mark / Clear Locatn

Item All Range

..v
Figure 189. Selection screen for gate editing.

Family,

,URRY Add Gate
.

option |Al talt / Add

Name

Description
Type

figure 190. Editing screen for adding a gate.

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

7.8.2.2 Add. This option performs the actual add of a new gste record. To invoke this op'lon,
type < A > in the option field, fill in the requested data fields, and press < Enter >. De 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 screen.

5
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7.8.3 htodify

his option allows you to modify a gate record. To invoke this option, type < f t > in the option
field, highlight a gate name, and press < Enter > . He Modify Gate screen is shown in Figure 191. He
options at this point are Exit and Modify.

_

|sVRRY Modify Gete

I

option |M| talt / Modify

'

Name G4fE1
D m tiption
iype oR

I

O
Fi2ure 101. Editing screen for modifying a gate.

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

7.8.3.2 Modify. This option performs the actual modification of the gate record. To invoke
this option, type < M > in the option field, modify any of the data fields on the Modify Gate screen, and
press < Enter > . When complete, you will be returned to the Edit Gates screen with the message Rnord
Modified displayed at the bottom of the screen.

7.8.4 Delete

j nis 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 >. He Delete Gate

i screen is shown in Figure 192. The options at this point are Exit and Delete.
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|

suttY Delete Gate

9

option |t| talt / Delete

Nome 1230. Aft
Description

Figure 192. Editing screen for deleting a gate.

7.8.4.1 Ihlt. 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.

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

O
V 7.9 Graphics

This option allows you to edit three categories of graphics data records (Figure 193). 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 194 and succeeding screens Figure 195 through
Figure 197 are consistent throughout the graphics uption for each of the three categories.

To invoke this option, type < G> in the option field or highlight Graphics and press C!nter>.
This will display a list of graphics categoriet liighlig' ting a category or typing a category's highlighted
letter and pressing <Entei> displays the list of grapines records available under the selected category.
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|

Fs.mily
SURRY Edit GraphIca

Enit

f ault f ree Graghics

Event free Graphics

PElD GreFeles

Optice|E|

Figure 193. Selection of graphics type for editing.

Family
SURRY Edit Graphics

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

Naee Deacription
k 4KV1H FAILURE OF 4KV AC BUS 1H (FT 4KV1H)'

4KV1J FAILURE OF 4KV AC BUS 1J (Fi 4Kv1J)( ACC4 INSUFFICIENT FLOW THRU PIF'E SEGMENT P$120 (GATE ACC1/fi D5
ACC5 INSVFl!CIENT FLOW THRU P!PE SEGMfNT PS121 (GA1E ACC3/f1 D5
ACC6 INSUFFICIENT FLOW THRU PIPE SEGMENT PS127 . GATE ACC3/FT D5
AFW1 INSUFF FLOW THRU PIPE SEG. PS9310 SG A (GATE L2 2/FT L2)
AFW13 INSUFFICIENT FLOW THRU PIPE SEGMENT PS83 (GATE AFW4/ff L)
AFW13A |WSufflCIENT FLOW THRU PIPE EEGMENT PS83 (GATE AFW7/f1 AFW
AFW136 INSUfflCIENT FLOW THRU PIPE SEGMENT PS83 (GATE ATW9/FT L3)
AFW14 INSUFFICIENT FLOW THRU PIPE SEGMENT PS84 (GATE AFW8/F1 L)

<Ests <F1> <F2= <F35 (F45 (F5>
Exit Help Mark / Clear Mark / Clear Mark / Clear Locate

item Alt Range

FiguFe 104. Selection of graphics picture for editing.
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l

family
SUKRY Add GraphIe PIttute

Option |A| talt / Add

Wome
Description

Figuta 195. Editing screen for adding a graphics picture,

$URRY Modify Graphic Plcture

option (M| talt / Modify

Name 4tV1J
Description

s

Figure 106. Editing screen for modifdng a graphics picture.
_

__

Family
SURRY De(ete Graphie Picture

.

Option [E| Exit / Delete

Name AFW1
Description

.

Figure 197, Editing screen for deleting a graphics picture,

O
5,
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7.9.1 Exit

His 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.

7.9.2 Fault Tra Ursphics

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 194, lo,ing the fault tree graphics Qletures), will be displayed. 'the option availsble are Exit,
Add, hiodify, and Delete.

7.9.2.1 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 < Esc > key.

7.9.2.2 Add. This option allows you to add a graphics picture record to the data base. To
invoke this option, type < A > in the option field and press < Enter > . He Add Graphics picture screen
is showa in Figure 195 T 2 optiens at this point are Exit and Add.

7.9.2.2.1 Exit-nis option returns you to the Edi. Graphics screen. To invoke this
option, type < E> in the option field and press < Enter > , or press the < Esc > key.

7.9.2.2.2 Add-This option performs the actual add of a new graphics picturc record.
To invoke this option, type < A > in the option field, fill in the requested data fields, and press
< Fnter > . 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.

7.9.2.3 hiodify. This option allows you to modify a graphics picture record. To invoke this
option, type <nt > in the option field, highlight a graphics picture name, and press < Enter >. He
blodify Graphics picture screen is shown in Figure 196 The options at this point are Exit and hiodify.

7.9.2.3.1 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.

7.9.2.3.2 hiodify-This option performs the actual modification of the graphics picture
record. To invoke this option, type <ht> in the option field, modify any of the data fields on the
hiodify Graphics Picture screen, and press < En:er > When complete, you will be returned to the Edit
Graphics screen with the messare Record modified displayed at the bottom of the screen.
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7.9.2.4 De4de. %ls option allows you to delete a graphics picture from the data base. To .
Invoke this option, type < D > In the option field, highlight a graphics picture and press < Enter > . The
Delete Graphics Picture screen is shown in Figure 197. He options at this point are Exit and Delete.

7.9.2.4.1 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.

7.9.2.4.2 Delete-his option performs the actual deletion of the graphics picture rocord.
To invoke this option, type <D> in the option field and press < Enter >. When complete, you will
be returned to the Edit graphics screers with the message Record deleted displayed at the bottom of the
screen.

7.9.3 Etent Tree Graphics

His option allows you to modify the Event Tree Graphics records. To invoke this option, type
<V> in the option field or highlight Event Tree Graphics and press < Enter >. He screen shown in
Figure 194, listing the event tree graphics pictures, will be displayed. De option available are Exit,
Add, Modify, and Delete.

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

7.9.3.2 Add. His option allows you to add a graphics picture record to the data base. To
invcke this option, type < A > in the op$ Seld and press < Enter > He Add Graphic Picture screen
is shown in Figurc 195. De options at this point are Exit and Add.-

7.9.3.2.1 Exit-his option returns you tc. ;he Edit Graphics screen. To invoke this
option, type < E > in the option field and press < Enter > , os press the < Esc > key.

.

7.9.3.2.2 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 > De only required information for a graphics add is the name. .When complete, you will be
returned to the Edit Graphics screen with the message Record added displayed at the bottom of the
screen.

7.9.3.3 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 196. He options at this point are Exit and Modify.

7-35 February 1992

-

.._____,._Ji.__

''



_ _ _ _ _ _ _ _ _ - _ - _ _ __

7.9.3.3.1 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 > Ley.

7.9.3.3.2 Modify-This option performs the actual modification of the graphics picture
record. To invoke this option, type <hi> in the option field, modliy any of the dsta fields on the
Modify Graphic 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.

7.9.3.4 Delete. This option allows you to delete a graphics picture from the data base. To
invoke this option, type < D > in the option field, highlight a gr aphics picture and press < Enter > . The
Delete Graphic Picture screen is shown in Figure 197. The options at this point are Exit and Delete.

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

7.9.3.4.2 Delete-This option performs the actual deletion of the graphics picture record.'

To invoke this option, type < D> in tlic option f'. eld 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.

7.9.4 P&lD Graphits

This option allows you to modify the P&lD Graphics records. To invoke this option, type < P>
in the option field or highlight P&lD Graphics and press < Enter >. The screen shown in Figure 194,
listing the P&lD graphics pictures, will be displayed. The option available are Exit, Add, Modify, and
Delete.

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

7.9.4.2 Add. This option allows you to add a graphics picture record to the data base. To
invoke this option, type < A > in the option field and press < Enter > . The Add Graphic Picture screen
is shown in Figure 195. The options at this point are Exit and Add.

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

7.9.4.2.2 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
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< Enter >. He only required information for a graphic add is the name. When complete, you will be
returned to the Edit Giphics screen with the message Rnord added displayed at the bottom of the
%Cretn.

7.9.4.3 Modify, This option allows you to modify a graphics picture record. To invoke this
opilon, type <M> in the option field, highlight a graphics picture name, and press < Enter >. The
Modify Graphic Picture screen is shown in Figure 19ti. The options at this point are Exit and Modify,

7.9.4.3.1 Exit-nis 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,

7.9.4.3.2 Modify-This option performs the actual mod 10 cation of the graphics picture
record. To invoke this option, type < M> in the option field, modify any of the data fields on the
Modify Graphic Picture screen, and press < Enter >. When complete, you will be returned to the Edit-
Graphics screen with the message Rword modified displayed at the bottom of the screen.

7.9.4.4 Delete. This option allows you to delete a graphics picture from the data base. 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 197, ne options at this point are Exit and Delete.

7.9.4.4.1 Exit-Dis 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.

7.9.4.4.2 Delete-%is option performs the actual deletion of the graphics picture record;
To invoko 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.

7.10 Histograms.

This option allows you to create, modify, and delete user-defined histograms, This is a useful-
option for allowing you to input your own distribution for a variable that can not be expressed with one
of the predefined distribution types. The Edit llistograms screen (Figure 198) displays the names of all -
the currently existing histograms with their associated format type. As shown, four options are available:
Exit, Add, Modify, and Delete.

To acti_vate this opilon type an <ll> (Histograms)in the option field or highlight Histograms
and press < Enter >. Figure 198 wl!? be displayed.
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I Edit N1et09raes

Option |t| Enit / Add / Modify / Delete

- # ==1- N 4 m e De6Cription
1 P ti

10 P M10
11 P M11
12 P N12
13 P M13
14 P M14
1$ P M15
16 P M16
17 P N1T
18 P H18

_ _ -

.[sco <F1, <F2, <F3 <f4> <f5
Exit Help Mark / Clear Mark / Clear Merk/ Clear t ocate

item Att Range
Note : Histrigram type P e Percentage format R e Range format

Figure 108. Edit histograms menu.

7.10.1 Exit

This option returns you to the Modify Database screen. To invoke this option, type an <E> '

(Exit) in the option field and press < Enter >, or press the < Esc > key.
.

7.10.2 Add Illstograim

This option allows you to create a userdefined distribution ty}w To add a new histogram to the
data base, type an < A> (Add) in the option field and press < Enter >. At this point, Figure 199 is
displayed and you are given the choice of adding the histogram data in either a percentage format or
range format.

If you wish to add a percentage histogram to the data base, enter a < P> (Percentage) in the
option field. Entering a < P> in the option field will cause a Percentage Format Histogram screen to
appear. From this screen you should type in a name and a description for the new histogram. Enter the
percentages for the histegram along with the corresponding probabilities. Figure 200 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 201). 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.

7 38 February 1992
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emuummu m ammk m

fastly
tutRY tdIt NIetogremi

Option || Percentage f orest / Penge Format

-f-t- Neae Deoeription
.

1 P ti |
10 > N10
11 P N11
12 P N12
13 P N13
16 P N16
il P Ni$
16 P M16
17 P N17
18 P N18

<tece <F1> <t2 .<F3s <f6> <fle
talt Netp Mark /Ctter Mark / Clear Mark / Clear Locate

item At| Range
hote Nietogram type P e Percentage f ormat R e Range format

b-

Figure 199 Select percentage or range format for the histogram.

famliy
$URRY Add Nletogram

-

_

Option |A| talt / Add Percent Sun 9'.00
Percent left 1 .00

Percentage Format

Name PERCENTHibi
Description percentage histogram emanple

Area Probability Percent Area Probability Percenti 6.000E 002 15.00 11 """t"" "" -

2 1.200E+001 66.00 12 E- -

3 2.000E 002 36.00 13 ""t"" " " "
4 ......E *-

16 *+ E***=*- + *-
s ......t.... 1s ......g........... .......
6 *-E** 16 t*.** * = *

7 *t- 17 * E* .*
*-

-
g ......t.... 18 ......g........... .......g . ....g.... 19 ......g.....o.... .......

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

Figure 200. Adding a percentage histogram.
_
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Family
sVRRV Add HIstograe -

or'tlon|A| talt / AcH Percent stsa 100.00
Percent Lef t .00

Percentage format

Name PERCENINlsi
Oestription percentage histogram txanple

Area Probability Percent Area Probability Percent
1 4.0001 002 15.00 11 ~~t"" "-

2 1.2001 001 46.00 12 """t"' " " "

3 2.000r 002 36.00 13 """t"" " " "

4 8.000t 001 3.00 14 "to- -

s . ..g.... 15 "E-....... "-

6 -'-E - 16 ""t"*.""- ~"

7 '*'t** 17 ''t*= ~ - -' '+
8 -t- 18 t--- *-

9 "..".t- . . . . . . " .
19 "***t"-* "*

ic . t...- 20 t-..
-

Figure 201. Add the remaining percent to create a valid histogram.

Another way to input a histogram is to use the range format. To add a range histogram to the
data base, enter an < R> (Range > in the option field of the Add 111stogram screen. This action will
bring up a Range Format llistogram screen (Figure 202). On this screen, type in a name and description
for the range histogram. Then, entor the starting probability point, the ending probability point, and the 2

height associated with the first bin of the histogram. Next, for each successive bin of the histogram, an
ending probability point and a height should be entered. Here is a maximum of 20 bins allowed for each
range histogram. Figure 202 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 Olin 1), the height for the sub-interval of 0.2 to 0.6 is 70.0 (Illn 2), the height for the sub-
interval of 0.6 to 0.8 is 20.0 (Ilin 3), and the height for the last sub interval of 0.8 to 1.0 is 5.0 (Ilin 4).

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. De midpoint is the probability for each bin and the normalimi 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 field and press
< Enter > to save the newly created histogram. When complete, you will be returned to the Edit
llistograms screen with the message Record Added displayed at the bottom of the screen.110 wever, if
you wish to exit the Add process without saving the new histogram, enter an < E> in the option field
or press the < Esc > key.
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remity
;

sVRRY Add N1etograa >

Option | Aj talt / Add

Range fornet

hame RANCINisi
Description exenple of a range histogram
stertIng Prob +0.000t+000

sin End Prob Nefght pin (hd Prob Helpht
1 2.000E 001 1.000t*001 11 """t"" ""~t""
2 6.000t*001 r.000f+001 12 ***"ta" .""t""
3 8.000E 001 2.000t+001 13 *""*E.." +"t."-
4 1.000f+000 5.000t+000 14 """t"" ""ot"~
s ......t ++- +**t"" 15 """E"" " " t " ".s ......t....

. . . . '. t o "
1s ...."t.... ....'g'.

7 ......g.... ..... t *- 1r ""E"" "*"t""

."".""t".". '. * " t o "
8 ""t o

.""..<".t."..." " t " .".
18 ta

.'++".t..".9 t 19 ."t"... .. . ..

10 ..... t.... 20 t"" "*"t"".. .

Figure 202. Add a range histogram. '

7.10.3 Modify Ilistograms

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

If you selected to modify a percentage histogram, then the histogram data will be displayd in-
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
percentage histogram. Figure 203 demonstrates the screen for modifying histograms in percentsge
format.

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. Figure 204 demonstrates the screen for modifying histograms in range format.

If you wish to save the modifications made to the seheted histogram, type an <M> (Modify)
in the option field of the Modify liistograms screen and press < Enter >, When complete, you will be
returned to the Edit llistograms screen with the message Record modified displayed at the bottom of the
screen. If you wish to exit this screen without modifying the histogram, enter an <E> in the option '

field and press < Enter >, or press the < Esc > key.-

\
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O<

Faally
tuRRf Med1fy Nletoetam

Option |Mj talt / Modify Percent Sue 100.00
|Percent Left .00 i

. Percentage f ormet
,

Bene PtRCtWillli I

Descriptim percentage histogram example

Area Pr1pbabflity Pertent Area Probability Percent
1 4.000t 002 15.00 11 ""t"- ."""

2 1.?00t 001 46.00 12 t"" "'"*
3 2.0000-002 56.00 13 ""t"* """-

4 8.000E 001 3.00 16 "" ot a " " . * ~
g ......g.... 15 ***** t++ -....... +*

6 - t**** 16 + * t**++-- **** *
y ......g.... 1T *** * l ***....... *******

3 ......g.... 13 ......g........... .......
y ......g.... 19 ......g.... ..............

10 ** t**** 20 *** - t *** + * * ++ ** -

I

Rgure 203. Modify a percentage histogram.
,

1

f elly
SURRY Modify Hlat0 gram

Op*lon|M| talt / Modify

Range format

Name RANG 1 Hill
Description emanple of a range histogram
8 tatting Prot: +0.000t+000

sin tnd Prob Height Bin End Prob Helpht
1 2.000E 001 1.000E+001 11 """E"* """to"
2 6.000E 001 T.000E+001 12 *""t"" '.'."E"".3 8.000E 001 2.000t+001 13 ** - t***. ...t**
4 1.000E+000 5.000E+000 14 t.".".".g.".". ". ". ". t o "5 ......g.... ......g.... 1s . . g...... . .

6 t *- ** t **- 16 **** *E**** ****+ t* **
y ......g.... ......g.... 17 ......g.... ....,.g....
3 ......g.... ......g.... 13 ......g.... ......g....
9 t*= * ***** E** 19 *** *E *....'.g....*-

**t'*****

10 ......g.... 20 g .- **t-.

-
Rgure 204. Modify a range histogram.
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7.10.4 Delete illstograms'

To dele e an existing histogram from the data base, type a < D > (Delete) in the option field of
the ikilt llistograms 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
l{lstograms 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 llistogr# ms screen with the message Herord
Deleted displayed at the bottom of the screen. To exit the Delete Illtograms screen without deleting the
histogram being displayed, press the < Esc > key or enter an < E> (Exit)in the option field and press
< Enter > , l'igure 205 and Figure 206 show examples of the Delete llistograms screen for percentage
histograms and range histograms, respectively,

family
suRRY Oeiete HIetogram

Option |t| talt / Delete

Percentage format

Name PIRCENTHili
De6cription percentage histogram exavte ,

Area Probability Percent Area Probabitity Percent
1 A 000t 002 1s.00 11 ****= t ~* ** ~ *

? 1.200E 001 46.00 12 *l=* *=**

3 2.000E 002 36.00 13 **E- * aa

t 6 8.000t*001 3.00 14 .** t *- *. -*

( $ ......ta ** 15 ** **t *** *******

16 * ** t **~6 * *** t** * ****** *

17 *<t*-T ***t*- ** *= ***

18 * ** t **8 *=E ** **** ** **-

9 * *.>t ==. 19 . t** - * ***.***

10 20 **t**.* t*.*- ** .*=*.***

- _

Figure 205. Delete a percentage histogram.

O
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family
$W RY Deiete NIetoerom

Option |t| Ekit / Delete

Dange format

Nbme RANG (Hj$1
Description esanple of a range histogram
StertIng Prob +0.000t+000

Sin tr*f Prob Height tin Erd Prob Height
i 2.000t*001 1.000 +001 11 """t".~.. "..".t""2 6.000E 001 T.000t+001 12 **"t. . .. t -

3 8.000t+001 2.000t*001 13 *'"t"" *""t."-
4 1.0D0t+000 $.000t+000 14 E *E
s ......t.... ......t.... 1s ."..."ut."... .".....g."...

- ** *

6 ** t .. .... L* a 16
** ".t**

- -E ..

r ......gn.. ....ng.... 17 ..... g.... ......gu..
t ......g.... ......t.... 18 ....ng.... ......g....
p ......g.... ......g.... 19 ....og.... ......g....

to ......g.... ......g.... 20 ** t ** ++ E -

FI uro 200. Delete a range histogram.D

O
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? *.t 8. UTILITY OPTIONS. :.

y( // ''
.

d The SARA Utility options allow you to perform outine functions that are required by S ARA such
"

,

[, j as defining constants, recovering the data base, and M AR-D data 2xchange. When you invoke this option
y < U >, Figare 207 will be displayed.

g am --

; Family
is SUR5f Utitity 0ptions
.

Exit

Define Constants

Mar D Interf ace

Recover Catabase

-

Option |C|

Figure 207. Utility options main menu 7

8.1 Exit

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

8.2 Define Constants

The Derme Constants < D > option aSows you to define what hardwa:e the system uses as well
as defining uncertainty settings, at set constants, and default values for the graphics editor. After
choosing this option, the User information Constants screen sbown in Figure 208 is displayed. Table 1
provides a brief description of each of the fields in Figure 208.
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4

Conatante
.

_

User Information
User Name EG&G Idaho, Inc. (INEL)
Monitor type (0 CGA,1 EGA, 2 VGA, * YGA+, 9 8514A)

- 2'

(0 IBM,1 PARADISE, 2 Afl 3 TECMAR, 4 tSENG, 5-VIDE 07, 6-PLASNA) 0
Printer type (0 Other,1 Epson, 2 HP Laser) 2

4

Printer has conplete 19N character font? (Y/N) N
Plotter connunications port (0 None,1 Com1, 2 Con 2, 3 Comi) 0

' Use alternate basic event Names ? (Yealternate N= primary) N,

laportance Measurement Type ? (R= ratios, laintervals, U*uncert) R
Verify when loading MAR D date ? (Ysverify, N* don't verify) N

| Uncertainty~

dendom ruter seed 0 Sanpte hire 1000,.

'
Cut Set Generatfor.

Cutoff by stre? (Y/N)- Y Site cu r !f 6
Cutoff by probability? (Y/N) Y Probability cutoff 1.000E 015'

3 Mission time (hours) 2.400E+001
File Locations

Scratch drive and directory
i Halo drive and directory path \MALO68\

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

|

Figure 208. User information constants screen.

O

,

'|
|

911
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Table 1. User Information field descriptions for constants option
\

,

FIELD DESCRIPTION

User Name 56 character user Identification (optienial)
fletd

Monitor type 0 - E4anced graphics amitor.
1 DEFAUL1 Stardard color graphics

amitor
2 Video graphics monitor (2640 x 480)
3 Video erschics monitor plus '800 x 600)
4 8514A

Card type 0 - IBM
1 - Paradise
2 - ATI
3 TECMAR
4 TSENG
5 VIDE 0 7
6 PLASMA

Printer type 0 Odier
1 Epson
2 - HP Laser (DEFAULT)

Printer has conplete IBM Y - Yes.
character #mt? N No (DEFAULT)

a Plotter comunications 0 - No Plott'er connected to port (DEFAULT).
port 1 Plotter connected to Coal port.

t,\ 2 Plotter connected to Com2 port.
3 plotter connected to Com3 port.

Use alternate basic Y Alternett name will be used.
event names? N Pr' mary name will be used (DEFAL'LT).

Inportance Measurenent R Rat los (DEFAULT)
Type I - Intevals

U - Uncertalnty

Verify when 1oading Y Fi1e dependency wILL be checked.
MAR D data? N No file c,ross checking will done.

(DEFAULT)
Random ru +er seed for 5 digit ru.sneric field indicating the
uncertainty calculations first random nuter in the seed to be used

in the Monte Carlo calculation. 0 (DEFAULT)
indicates that the randma number wlLL be
the current value of the real clock.

Sanple size 6 digit nuneric fleid indicating the dafault
ru.%er of Monte Curto sanples to be run in
the uncertainty analyses. Sanple size may
range from 1 to 999999 (DEFAULT = 1,000).

>

[ \
{ \
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Table 1. (continued)

FIELD DESCRIPTION

Cutoff by stre? Y * Do not generate f ault tree or sequence
cut sets containing enore basic events
than indicated in the Site cutof f
field (DEFAULT).

N Generate all cut sets for the fault
tree or sequence that meet the
probability cutoff criteria (if in

offact).
QSite cutoff The default maximum number of basic events

allowed in cut set generation wh m site
cutof f is in effect. DEFAULT a e

Cutoff by probability? Y Do not generate fault tree or sequence
cut sets that have a probability less
than the cutof f indicated in the
probability cttof f field (DEFAULT)

N Generat'e all cut sets that meet the
size cutof f criter ia (if in ef fect)
regardless of the cut set probability.

Probability cutoff The def ault win mun, cut set probability
allcwed in cut :-t st'ieration when
probability cutof. la in t fect.

(DEFAULT = 000E-043)

Mission time (hours) The default mission tis te be used in the
calculation of basic event probabilities
(when appropriate). DEFAULT . 2.400E+001

Scratch drive and 36 character field indicating the drive
directory and path to the scratch directory wMrs

files will be stored (DEFAULT set to blanks)

Nato drive and directory 36 character field indicating the drive
path and path to t>t Halo graphics that $ ARA

4.0 should use (\ HALOS 8\)

8-4 February 1992
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(r After setting the User Information constants, press < Enter > . The next screen displays the Fault
Tree Graphics Constants (Figure 209). Table 2 provides a brief description of each of the fields in
Figure 209.

__

Conatants
,

Fault free Graphics. Ir'irmetion

Names
Event Name EVENT Name height .50
Gate Name GATE Line Type 1

Text
Height 1.00 Justificatica C Box Y

N/M Height 1.50 Space Factor 1.40

-Toggles - Colors -
Fill Y Colors >
Grid N

,

Blank Y Till X
Show Name Y kame 4,
show Text Y Line X
MultiPick Y Text X

Cursor X

Change any of the constant values shown and press the sEnter> key.

Figure 209. Fault tree graphics information.

Y
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Table 2. Fault tree graphics information field descriptions

F ELD DESCRIPTION

Event Name 10-character field for the fault tree basic
event defoutt name. The defsult name is
followed by a sequential runber for each
separate event, e.g., EVENT 1, EVENT 2, etc.
%EF AULT = EVENT)

Cate Name 10 character field for the fault tree gate
defautt name. The default name is followed
by a sequential ruter for each separate
event, e.g., GATE 1, GATE 2, etc. -

(DEFAULT * GATE)

Name Heigh? The Seight of the event and gate names.
This is a runber between 0.01 and 66.00,
where 66.00 represents the futt 66 ttnes
from the top of the screen to the bottom.
(DEFAULT = 0.50)

Line Type 1 - Solid line (DEFAULT)
2 Dashed line.
3 - Dotted Line.

Text Height The height of the text to be written. This

is a nuter between 0.01 and 66.00 (see
Name Height). DEFAULT = .50

N/M Height The height of the r&rs on m N/M 04 gate
showing the N and M values. This la a
rrJnber between 0.01 and 66.00.
(DEFAULT = 1.50)

Justification Text justification.
L Left justified.

C Centered (DEFAULT).
R - Right justified.

Space Facter The spacing bettven lines of text written
consecutively. This is a runber between
1.00 ard 10.00. A value of 1.00 will cause
the top of the follotilng line of text to

touch the bottom of the pr-sceding line.
(DEFAULT = 1.40)

8-6 February 1992
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Table'2. (continued)
~

FIELD DESCRIPflDN

Fitt Yes/No toggle turning the fitt on/off for
plot tins). DEFAULT = No

Grid Yes/No toggle turning a reference grid
on/off. DEFAULT = No

stenk Y - The launediate area surrounding a gate
or event name will be blanked out.-
(DEFAULT)

N The gate and event names will be
written over any lines drawn in the
areas for the names.

Show Name Tes/No toggle turning on/of f the display of
event and gate names then the SHOW comunend
is used. DEFAULT = Yes-

W u Text Yes/No toggle turning on/off the display of-
descriptive text when the SHOW conseend is
used. DEFAULT = Yes.

MuttlPick When building trees, euttipick will ponerste
auttiple petes for each pick of a gate type.
DEFAULT = Yes.

Fitt Color An X under_the desired color selects the
default color for fitting in shapes.
DEFAULT color = blue.

Name Color An X under the desired color selects the
default color for displaying names.
DCFAULT color a white.

Line Color An X under the desired color selects the
default color for drawing Lines.
DEFAULT color a white.

Text Color An X under the desired color selects the
defeutt color for writing text.
DEFAULT color a white.

Cursor Color An X tmder the desired color selects the
default color for the cursor._
DEFAULT color = white.

After setting the Fault Tree graphics information constants press < Enter >. 'Ibe next screen
displays Event Tree graphics information (figure 210). Make any changes needed and press < Enter > .
Table 3 provides a brief description of each of the fields in Figure 210. -
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Conatants
-

Event free Graphics Information

Colors . 0 2 3 4 5 6 8 1 1 1 1 1 1
Main Menu * ext Color. . . . . . . . . . . . . . . . . 15
Main Menu Backgromd Color. . . . . . . . . . . . . . . . 1
2nd Level Menu tex t Color . . . . . . . . . . . . . . . 14
2nd Level Menu Rackground Color . . . . . . . . . . . . . 5
3rd Level Menu Text Color . . . . . . . . . . . . . . . 12
3rd Level Menu Background Color . . . . . . . . . . . . . 9
Cursor Color. . . . . . . . . . . . . . . . . . . . . . 15
Line Color ......................10
Text Color . . . . . . . . . . . . . . . . . . . . . . 14
Text Height . . . ................... .50
Mide Ttt! . . . . . <Y * hide, n a don't hide >. . . . . . N
Text Justification <L = left, C = center, R = rlDht> . . L
Main Menu $1de <L = left, R = tight > . . . . . . . L.

File cornpacting <Y r wck, N = don't pack >. . . . . . N

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

Figure 210. Event tree graphics information,

e

.
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Table 3. Event tree graphics information field descriptions

F IE.LD DESCRIPfl0N

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

Main Menu Text Color Color of main menu's text. DEFAULT = 15
(white).

Main Menu Backgipund Background color upon which text is Weltten.
Color DEFAULT = 1 (blue).

2nd Level Menu Text Color Color of text in second levet menus.
DEFAULT = 14 (yellow).

'

2nd Level Menu Background Background color of second level menus toon
Color which text is written. DEFAULT = 5 (purple).

3rd Level Menu Text Color Color of text in third level menus.
(DEFA'JL? * 12 (cyan).

3rd Level Menu Background Background color of third level menus upon
Color which text is written. DEFAULT = 9 (light

blue).

Cursor Color Default color of cursor. DEFAULT = 15
(white).

Line Color Default color of lines. DEFAULT = 15
(white).

Text Color .afault color of text. DEFAULT = 14
(yellow).

( Text Height Default text height. DEFAULT = 1.00.

Hide Text Y/N Hide text when display C tree.3

DEFAULT = N.

Text Justificattui L = Left (DEFAULT)
C = center
R = Right.

>

Main Menu $1& L/R - Side of screen to place main menu.
(DEFAULT = left).

File Compacting Y/N - Ccapact file when leaving editor.
DEFAULT = No.

1

C
\
'

89 February 1992

,

_a



,.

8.3 MAR-D Interface

The MAR-D Interface <Md option facilitates loading and unloading of Probabilistic Risk
Assessment (PRA) data from the Models and Results Data Base (MAR-D). The process converts
information from the generic format found in the MAR-D data base to the SARA data base format. It
also makes a conversion from SARA format to the MAR-D data base format. When you select tnis
option, Figure 21I will be displayed.

__

Family
SURRY Loed/ Extract

Exlt

Load

Extract

Option |E|

Figure 211. MAR-D interface main menu.'

8.3.1 LOAD

Before loading any data, a family must be created through the MODIFY Databas0 Family option.
Copy the files you wish to load into that family's directory (use the DOS copy command or the File

Copy option under Select Family). Select that family and verify that the family namo displayed in the
'

top left corner of each menu is where the data should be loaded. If it is not correct, use the SELECT
Family OWL again to choose the desired family.

Upn entering the LOAD module, Figure 212 will be displayed. As you cursor down through
the data tools, autohelp menus will appear to the right, listing the types of data that can be loaded
(Figure 213). ' Die right arrow or < Enter > will take you to this second menu (Figure 214). Again, as
you cursor down through the data types, menus will appear listing the specifics of what types of data can
be loaded (Figure 215). After choosing the data to load (Figure 216), the form in Figure 217 will appear
listing the files which contain that data and have the proper extension.

Each of the subsections below contains additional information on loading various types of data.
In general, new data loaded into the data base overwrites old data of the same na:ne. After loading data,
you may generate either a Summary Report or a Detailed Data Report to verify the data.

O
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1

Family -rV SURRY Lo,d

Select DATA SOURCE

Exit *

MAR-D

IRRAS
SAAA

Optica|Ej

Figure 212. Load / output main menu.

Family
SURRY Load

.i

Sele't DATA SOURCEc

Exit

MAR D Family '

IRRAS Attributes
SARA Basic Event

System
Event Tree

Option |M| ENdstate
Sequence
Gate
Change Sets'

1
Figure 213. Data types that can be loaded.

( 8-11 February 1992 -

,.

,
, . , .

.
.



.__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

t -

-

1

SURRf Load

a
Data Sorce -> Select MAR-D Data

_ ,

Exit Exit

MAR-D - Family
IRRAS Attributes
.%R A Basic Event i

System
- - - Event Tree

Option |M) ENdstate
Sequeve
Gate
Change Sets '

.

{,

Op*loi|5| ,

.)

Figure 214. Data type selection screen for loading.

- = - -
_ mammausaammum . ,1..

Family *

SURRY Load

,

Data Source -> f,? lect MAR D Data

Exit (xit

MAR-D - Family Dc:criptions . FAD
IRRAS Attritxites Attributes .FAA
SARA Basic Event Text . FAT

System

Event Tree
Option |M| EWdsta.e

Segave*
Gate
Change Set's

i

Option |F)

<

Figure 215. Actual data files that can be loaded.
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5

Family
SURRY Load

Data Source MAR-D DATA TYPE --> Select Family Data

Exit Exit Exit

MAR-D - Family Descriptions . FAD
-d

1RRAS Attributes Attributes .FAA
SARA Basic Event Text . FATSystem

Event free
Option |M| ENastate Option [E[

$equenee
Cate
Change Sets

(
,

Figure 21s. Selection of the data file type.
5

Family
SURRY Load MAR D to Data Base

- Family Descriptions

option |L| Exit / Load file (s)

WRRY '

(
--

_

Figure 217. Listed files of a selected type.

,

t
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8.3.1.1 Imad Verification. Consistency checking for names contained in multiple files can be
done by setting " Verify when loading MAR-D data?" to "Y" using the Define Constants option (see
Section 8.2). Data files that have no prere<;ulsite loaded files (*,CTD, *.FTD, *. BED, etc.) are assumed
to be correct and are loaded direcay into the data base without any field checking taking place. Data files
having prerequisite loaded files contain dependent fields referenced in those data files (e.g., the *. bel
file contains event names also contained in the *. BED file). See Table 4 for a listing of files sd their
prerequisite files and depend nt fields.

Table 4. MAR-D files load order dependencies

Group File Prereq. files Dependent fields
S S S T14 4 S EE S S 53 E SSS 333 3 E a m a ma t a g s 3 33 3333 S S S S FS SE E S RS S SE S EB B & E E S S.33333E 5 5 833 333 3 3333333333333 338 S B S E E

Family: . FAD --- -

. FAT - -- -

,pyy .... ....

NOTE: consistency checking for f amily ruu.=s is active for all files.
....................................................................................................

Attributes: . CAD -- - ---

'
.CTD -- - -

.FMD - -* -- -

.LCD ---- ----

.STD -- ----

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

BasicEvents: . BED ---- ----

.BE! . BED Event Neme

.BEA . BED Event Name
. CAD Class Attr
.CTD Conp Type
. FPC Fall Mode
.LCD Location
.STD System Type

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

Systems: .FTD - ---

.DLS -- ----

.FTL . BED Event Name

.FTC .FTD System Name
. BED Event Name

.FTA .FTD System same

.FTT .FTD System Name
NOTE: .DLS and .FTL files are put into graphic relation

instead of system relation. No cross relational cross
rheckirvj available for graphics name.

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

EventTrees .ETD -- ---

. ETA .ETD Event Tree Name'

.BE! Init Event |

.ETG .ETD Event Tree Name |

.ETL .ETD Event Tree Name I

.BE! Init Events mless Top |

.FTD System Name for TOPS
.ETT .ETD Event Tree Name j

NOTE: .ETG is currently loaded as text. .ETL should look exactly like .ETG file, l

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

|End5tates: .ESD ---- ----

I.ESI ???? ????
.EST .ESD End State Nane

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

Sequences: .SQD .ETD Event Tree Name
.SQC .ETD Event Tree Name

.500 5equence Mame

. BED Event Name
.SQA .ETD Event Tree Name

.SQD Se p e Name

.ESD End State Name

'

8-14 February 1992
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.
. .

. .. .. .

E .s07 .ETD Event Tree home
.soo sequence name

.......................s............................................................................

If a dependent field does not exist in the database at load time, that field will be displayed in a
confirmation / add menu. Thus, if an evera name contained in a *.BEI nie does not match any event name
previously loaded by the *. BED file, tb new name will be displayed with the option to add the event
name or simply abort the load process. Note that the depenoent field name cannot be edited at this point.
If the name is not correct then exit, fix the mistake, and reload.

However, if you suspect your data files have multiple cross-reference errors, load the files and
allow the load procedure to find the errors for 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
corrections to the data files, delete the database files for that family (i.e., the *.DAT, *.IDX, and * BLK
files), and restart the load procedure.

83.1.2 Family. Family descriptions, attributes, and text can be loaded into the database. His
information is currently stored in only the MAR-D format (see Appendix B). Note that each file contains
data for only one family, and that a change in the data file family name will not change the database
family name.

,

8.3.1.3 Event Attributes. Basic event attributes descriptions (locations, failure modes, classO attributes, system types and component types) can be loaded using the MAR-D attributes option. TheV file forma;is described in Appendix B.

8.3.2.4 Basic Events. Event descriptions, failure rates, and attributes can be loaded into the
database. The alternate name of the event defaults to the value of the prit,ery name if an alternate name
is not specified. He file formats are described Appendix B.

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

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

8.3.1.6 Event Trees. Event tree descriptions, graphics, logic, attributes. rules, and text can be
loaded into the database. De file format is described in Appendix B.

b
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8.3.1.7 End States. Eat state names, descriptions, and text esn be loaded into the database.
The file format is described in Appendix D. Formats for end state informaaon have not yet been
determined.

3.3.1.8 Sequences. Sequence cut sets for MAR.D ORRAS, SARA) file formats can be loaded.
In the MAR-D format, sequence descriptions, attributes, text, and logic can be loaded as well. With cut
sets and attributes, data can be. loaded into eithe- the base case or alternate field areas. The file formats
are. described in Appendix B.

The event tree initiating event must have been entered into the databue prior to loading sequence
cut sets and, therefore, does not need to be included; any found will be removed frem the cut set data.
The event tree ini9ating event will be included in each cut set term for SETS *.DNF format output.

8.3.1.9 Gates. Gate names and descriptions and types can be ioaded into database for use in
graphics conversion. The file format is described in Appendix B.

,

8.3.1.10 Change Sets. All change set information used in the GENERATE change set option
can be loaded via this file.

8.3.2 Extract

Data can be output in MAR-D ORRAS, SARA) format using the EXTRACT option. He extract
file is created in the current family subdirectory. The default output file name for description,
information, and attribute data is the first eight characters of the family name plus the appropriate
extension. For MAR-D cut set, logic, graphic, and textual information, if all files are selected for
extraction, the file name will be the family name with the extension. Otherwise, the file name will be
the first six characters of the name plus a 2-character ID nunsber.

4

NOTE: If a file with this name already exists it will be overwritten.

He EXTRACT menus are identical with the LOAD menus (see Figure 218 through Fig. ire 222).
A data tool type is selected, then a Graa type, and finally the specific data to be output. In output +ing
some data, a fourth menu appears. Read the note at the bottom of the screen as well as the appropriate
section on extracting that data type.

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

8.3.2.2 Event Attributes. Event attributes (locations, failure modes, class attributes, system
types, and component types) can be output from the data base. Event attributes will be output for the
entire family.
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8.3.2.3 Events. 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. ,

8.3.2.4 Systems. 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 is 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.

>

'

8.3.2.5 Event Trees. Descriptions and attributes can be output for all the event trees in a
family. Event tree logic, graphics, rules, attributes, and text are selected from an output menu.

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

Famity -

SURRY Eatraet

,

DATA to EXTRACT

Exit

MAR D
1RRAS

SARA

option |E|

Figure 218. Load / output main menu.

.

I
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N_ *
,

family
$URRY Eatract

DATA to EXTLACT
{

Exit

MAR D Family
IRRAS Attrituates
SARA Basic Event

States
Event free

option |M| ENdstate
sequence

Figure 219. Data types that can be output.

. er ust

Family ---

$URRY E x,t r a e t

OData to Extract -> Select MAR D Data

Exit Exit

MAR D - Fatally
IRRAS Attributes
SARA Basic Event

SYstee
Event free

Option |M] EWdstate
sequence

Option [E|

Figure 220. Data type selection screen for extracting.
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f
family

SURRY Extraet

Data to Extract -> 5 elect MR D Data

Exit Exit

MAR D - Family Descriptions . FAD
1RRAS Attributes Attributes .FAA
SARA Basic Event Text . fat

SYstm
Event Tree

option |M| Ehdstate
sequence

Option |F|

Figure 221. Actual data files that can be output.

umamma

family
SURRY Eatract

Data to Extract MAR D DATA TYPE -> Select Family Data

I
Exit Exit Exit

MR * D - Family - Descriptions- . FAD
1RRAS Attributes Attributes .FAA '

$ ARA Basic Event Text . FAT
System

Event Tree
Optton|M| ENdstate Option-|Dj

Sequence

Figure 222. Selection of the data file type to output.

8.3.2.7 Sequences. Sequence descriptions and attributes can be output for an entire family.
Sequence cut sets, logic, and text must first have an event tree selected, then that event tree's sequences -
are displayed and can be output, if all event trees are selected, the sequences for each event tree will be
output to a file with ttra e,1nt tree's name. If a single event tree is selected, the output sequence menu -
containing all of the seqw.ces associated with that event tree will be displayed. If all of the sequences
are selected, those sequences will be output to a single file with the event tree's name, if a single
sequence is selected, it is output to a file with that sequence's name.

O
\
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8.3.2.8 Gate. Gate names and descriptions and types can be output for an entire family.

8.3.2.9 Change Sets. All change set information used in the GENERATE option can be output
for an entire family.

For further detalis see Afodels and Results Data Base User's Guide Ver. 2.0, October 1989,
EGG-CATI'-8249,

8.4 Recover Database

NOTE: Before recovering the data base, it is suggested that you backup the
* DFL files and corresponding data files (* IDX , *.DAT, and.

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

The Recover Database < R > option allows you to restructure the data base and re-index the data. '

Some indications that a data base rebuild is necessay include:
s

1. Data elements such as events / systems have been deleted and seem to reappear
2. During cut set generation or update, the mi 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 data base anytime because the rebuild process compacts the data and generally helps
the software run faster. The screen shown in Figure 223 :.ppears when this option is selected. As
shown, several different recovery methods are available. Each method is discussed in the following
paragraphs.

8.4.1 Recover Everything

This option performs all the recovery methods shown on the screen. This option will recover
all key indexes and then recover the cross references. This option will take several minutes to complete. '

If your data base has not been damaged, this option will restmeture and optimize your data base.

To invoke this option, highlight Recover Everything or enter an <R> in the option field and
pre;s < Enter >. When you invoke this option, a warning screen will be displayed (see Figure 224).
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.20 February 1992
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( Family
LORRY Recoyery UtilItiea

Exit

Recover Everything

Data Base Recovery

Cross Reference Recovery
System Logic Events
System Cut Set Events
Sequence cut Set Events

Fault free sub trees
Sequence Logie Systems
sequence ENd States
Event Tree Sub Trees

option |E|

2

Figure 223. Recover data base selection screen

Family
S'.'# R Y Recoyery Utilities

| Recover Everything |
~

WARNING...
l this option will perfonn all the recovery options possible. It will

first recover the key indexes and then recover C L the cross references.
This process may take some time to conplete, but if your data base has
not been damaged, this option will restructure and optimize it.

Do you wish to continue? |N|

_ _ .

Figure 224. Recover everything warning screen.

8.4.2 Data Base Recovery

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

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 225),

,

| At the prompt, enter a <Y> and press < Enter > to continue with the secovery, or enter an <N > and
press < Enter > to terminate the process.

8-21 February 1992

.



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

m
Family

SURRY Recoyery UtiLitiea

Deto 8ase Recoyery

WARNING...
Att data base files will be rebuilt by this option, if you suspect
that your database hos been damaged, you can use this option to try to
recover the data files. This process may take some time to conplete.
If your database has not been damaged, this option will restructure and
optimite your data base.

Do you wish to contf rue? |N]

Figure 225. Data base recovery warning screen.

8.4.3 System Logic Events

This option rebuilds the system logic events cross reference list. Each system's logic record is
read and each event used 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 added.

To invoke this option, enter an <L> in the option field or highlight System Logic Events and
press < Enter >. When you invoke this option, a warning screen will e e displayed (see Figure 226).
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
SURRY Recoyery UtiLItiea

.

Systoa Logic Events

WARNING...
This option wlLL rebuild the system logic events cross reference
list. It reads each system's logic and notes each event used therein.
If no logic exists, sn appropriate message wlLL appear ord the recovery
process will continue.

Do you wish to continue? |N|

t -

Fb3ure 226. System logic events warning screen.
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8.4.4 System Cut Set Events

This option rebuilds the system cut set events cross reference list. Each system's base and current
cut sets are read. The program tracks each event used. 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 Figure 227).
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
sURRY Reeoyery Utititiea

Syatom Cut Set Events D

WARNING...
This option will rebuild the system cut set events cross reference
Lists. It reeds each system's base and current cut sets and notes
each event used in those cut sets. If no cut sets exist, en appropriate
message will a meer and the recovery process w1LL continue.

Do you wish to continue? |N|

Figure 227. System cut set events warning screen.

8.4.5 Sequence Cut Set Events

His 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 228).
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.

8.4.6 Fault Tree Sub Trees

This 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 data base, that subtree will be added to the data base.
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Family
suRRY Recovery Utititien

sequenee cut set Events

WARNING...
This option will rebuild the sequence cut set events cross reference
lists. It reads each sequence's base and current cut sets and notes
each event used in those cut sets. If no cut sets exist, an appropriate
enessage will appear and the recovery process wl|| continue.

Do you wish to continuei |W|

Figure 228. Sequence cut set t:yents warning screen.

To invoke this option, 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 229).
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
SURRY Recoyery Utititiea

Fault Tree Sub Trees

WARNING...
This option will rebuild the fault tree sub tree cross reference lists.
It does this by reading each fault 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 will be added to the data base.

Doyouwishtocontinue?[N|

Figure 229. Fault tree subtrees.

8.4.7 Sequence Logic Systems

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

To invoke this option, enter a <Q> in the option field or highlight Sequence Logic Systems
and press < Enter > . When you invoke this option, a warning screen will be displayed (see Figure 230).
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('] At the prompt, enter a < Y > and press < Enter > "' continue with the recovery, or enter an < N > and
i ) press < Enter > to terminate the process,s

f aani t y -
'

sUR4Y Recovery UtiL4tiee

5equenee L001c Evento

==== WAftN ! NG . , .
This option wlLL retmild the segence togle systers cross refer >nce
list. It reads each seg'ence's logic end notes eacle system used
therein. If no logic exists, an approprieto message will appect and
the rec )very process will continue.

Do you wish to ct.ntinue? |N|

Figure 230. Sequence logic systems warning screen.

8.4.8 Sequence ENd States

This option actually checks that the end states for each seque ice are contained in the end state
relation. Each sequence is read and each end state is noted. If a refe:enced end state does not exists,,

Q it will be added to the end state relation and the recoveiy 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 231).
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.

8.4.9 Event Trie Sub Trees

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

To invoke this option, enter a < V > in ,the option 6 eld or highlight Event Tree Sub Trees and
press < Enter >. When you invoke this option, a warr.ing screen will be displayed (see Figure 232).
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.

!m,
\
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,

SURRY Pecoyery Utilities
i .-

Sequer,ee End 5tatea

WARN!WG...
This cption will rebulld the segaence end states crtse reference
list. It reeds each sequence and notes each end state. If a referenced
erd state does not exist, it will be added to the end state relation
aM the recovery process will contirsae.

Do you wish to contirst? |W|,

'

; Figure 231. Sequence end states warning screen.

_

"
SURRY Recoyary Ut||ltiea

_~

Fyent Tree 3ub Trees
,

WARNINC...
This option will rebuild the event tree sub tree cross reference ilsts.
It does this by reading each event tree graphic rotation's logic and

' noting any transfers in that logic, if a sub tree is referenced, buti

does not e41st, that sub tree will be added to the data bese.
Do you wish to continue? |N]

-_-

,

i
|

Figure 232. Event tree subtrees warning screen,

;
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I APPENDIX A-
|

.

,

L HARDWARE REQUIREMENTS AND INSTALLATION PROCEDURE

The SARA 4.0 system requires the following hardware configurations:

| IBM-PC/XT/AT PS2 or 100% compatible 640Vs main memory
'

DOS 3.3 or later
20M hard disk (minimum)
Math co-proceasor (optional)
16 color enhanced monitor (EGA or bettn)
graphics input devices - keyboard or moase.

r

if an enhanced graphics adapter is used, it must have the memory expansion option to extend the
standard 4 colors to 16. His option is an upgrade to the IBM EGA board, but is usually standard on
boards manufactured by other vendors. SARA 4.0 does not support the 4<olor mode on the EGA
adapter.

The recommended configuration contains a VGA color monitor and adapter, a mouse as the,

j graphics input device, and a math co-piecessor. The keyboard can serve as the graphics input device but
-

| is not nearly as user friendly as the mouse. SARA wiD not n.n as fast if a math cotrocesst r is not
|_ p present.

|
|

NOTE: he SARA 4.0 system reo;aires the above specified amount of random
accer,:, memory (RAM). This memory must be avallr.ble for the program
and not used by memory resident programs, such as ' Side-Kick''| Also #

certain memory resident programs may interfere with the execution of
SARA 4.0. Rese should be ualoaded before using SARA 4.0. The '

MS/ DOS conunand "CHKDSK' can be used to display the amount of
memory asallable on your machine.

-

.

- To install the syste n on your hard drive C, put the #1 diskette in drive A and typc A:TNSTALL
i C: < Enter >. For PS/2 users with an external 5'l/4" drive, use the MS/ DOS Command ASSTGN to
| assis your cuernal drive as the A drive. You sill be protopted when you shou'd Insert b remainingn

| disks. Be certain to insert the disks in the order specified in the installation procedure. De directorica L
\PRADATA.Bl\ DEMO, and \ HALO 88 will be cruted and loaded with the appropriate software.

NOTE: You must have at least 10inegabytes of dbk storage on your destination dist,

!.' before installing SARA.

E
o

| After the installation is completed, you need to Wate and modify your CONFIG.SYS file. This
:

|
*
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,

j file is in the root directory. If you do not have a file by this name, you must create one. In either case, '

the following parameters must be included in the file, if not already present.

FILES =30
BUFFERS-15
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. c

The installation procedure will create a batch procedure, SARA. BAT, for executing S ARA 4.0
in the \PRADATA Bl directory. This procedure may be used directly or adapted to meet your specific
needs. If you choase not to modify the procedure, the. following format is used to execute SARA 4.0.
Type:

CD\PRADATA.Bl
SARA

His completes the installation of the S ARA 4.0 software. He user must now insure that the proper
graphics input device is hooked up and ready for use. When this is done, the SARA 4.0 system is ready
for use. Refer to Section 8.2 for a discussion on defining constants for your configuration.

O'

.

d

i

r
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(T SARA
V

PRA hiodels and Results Data Base >
Data Interchange Fonnats. Febntary 12, 1992

B.1 MAR-D (IRRAM, SARA)

B.1.1 Genersi Fonnat Rules

1. All narne references (family names, event names, etc.) must be upper
case alphanumeric, Alllower case characters will be convened to upper
case. Acy dpha fields that are longer than the format specified will be
tnmcated. No spaces are allowed in the middle of names.,

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

3. Commas are used as field delimiters in most fonnats, and can be used as

placeholders for unknown fields. Any number ofleading and trailing
field spaces can be inserted. Exceptions to this format are detallut as
needed.

4. Text rules:
V

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 the same family can be collected in one file,

These rules apply to all files unless specifically stated otherwise.

'1

,

/~%
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B.I.2 Fa nity (Plant) Infonnation

B.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

3

B.I.2.2 Family Attribute File.

File Name:
xxxxn.FAA

File Format:
name , mission.newSum,co, loc, type,desig n, vendor, AE,Op Date,Qu al Date s

where
name - 16 character Family name
mission - Floating point Default mission time in hours
newSum - Floating point New seqc.ence frequency sum
co - 10 character Company name
loc - 16 chracter 1.ocation name
type - 3 charteter Facility t)pe
design - 10 charncter Facility design
vendor - 5 character Vendor name
AE - 10 character Architectural Engineer
OpDate - (yyyy/mm/dd) Operational date
QualDate - (yyyy/mm/dd) Qualification date

h
H.1.2.3 Family Textual Information.

File Name:
xxxxxx. FAT

File Format:
family =

g
- text -

.;iere
< family - 16 character Family name

B-4 Ftbruary 1992
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B.I.3 Basic Event Information
<

!

B.1.3.1 Basic Event Names ard. Descriptiora.

File Name:
xuux. BED

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

where
family - 16 character Family name
name 16 character Event name
descr:ption 60 character Alphanumeric description

B.I.3.2 Basic Evert Rate Information.

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

File Name:
nun. bel

File Forniat:
family =s

name, cale, udC, uuT, udV, prob, lambda, tau, misslor., init .

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

where

famil) - 16 character Family name
came - 16 character Basic event name
calc - I character Calculation type

! - Probability r

2 - Lambda * Mission Time
3 - 1 - Exp(-Lambda * Mission Time)
4 - Lambda ? Min (Mission Time, Tau)
5 - Operating component wi',h full repair
6 - Lambda * Tau / 2.0
7 - 1 + (EXP(-Lambda * Tau)-1.0)/(Lambda *fau)
8 - Base Probability * Probability
9 - Base Probability * Probabuity
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.

m
I,
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udT - I character Uncertainty distr.bution type
L - Log lurmal, error factor
N - Normal, standard deviation
B - Bete, b of Beta (a,b)
G - Gamma, a Gamma (s)
E - Exponatial, none
U - Uniform, Upper end pt.

--

udV Floating point Uncerta.aty distribution value-

prob Floating point Probability value-

lambda - Floating point Basic evt.nt failure rate per hr
Flcating point Time to repair in hourstau -

mission - Floating point Mission time,

init Boolean Initiating event flag (Y/N)-

Ceneral Rules:
; 1. Tha name field is mandatory.
,

B.I.3.3 Basic Event Attribute Codes.

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

File Name:
xxnxx.BEA

File Format:.

family =
name, A name, type,sys, fail, loc,co mpID ,G name, train, att i . . . ,att l 6
. . . . , . . . , . . . , . . . . . , . . . , . . . , . . . , . . .

where
family - 16 character Family name
name - 16 character Event natne
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
compID - 7 character Component ID,

, Gname - 16 character Event group identifier#
train - I character Train identifier
atti ..att l6 - 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.

B4 February 1992
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i . B.1.4 Event Attribute Descriptions-
'

V
,

B.1.4.1 Failure Mode Descriptions.

File Name:
xxxxxx.FMD

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

where
family - 16 charact:r Family name
fail 2 character Failure mode identifier
descciption - 60 character Failure mode description

B.1.4.2 Component Type Descriptions.

File Name:
xxxxxx.CTD

File Format:
family =
comp, description

O where
. . . , . . .

family - 16 character Family name
comp 3 character Componem type idemifier
description - 60 character Con.ponent type description-

B.I 4.3 System Type Descriptions.

File Nunc:
xxxxxx.STD

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

where
family - 16 character Family name
sys - 3 character Component system identifier
description - 60 character System description

i
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B.1.4.4 Imcation Descriptions.

File Name:
xxxxxx.LCD

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

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

B.I.4.5 Class Attribute Descriptions.

File N une:
xxxux. CAD

File Format:
family =
Attr#, description

.. ..

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

B-8 February 1992
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B.1.5 Fault Tree Information

B.1.5.1 Fault Tree Names and Descriptions.

File Name: '

xxxxu.FTD
File Format:

family =
name, description [,s]
. . . , . . .

where
family - 16 character Family name
nr.me - 16 character Fault tree name
description - 60 character Fault tree description
s - I character If included indicates fault tree is a subsystem

B.1.3.2 Fault Tree Graphics.

Fault tree 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 performed.

File Mame:
( xnxxx.DLS

File Format:

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

B.I.S.3 Fault Tree Logic.

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

File Name:
xxxux.FTL

File Format;

family, fault tree =
* gatenamel,descr ption
gatenamel gatetype inputt input 2. . . inputn

-

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

* gatenamen. description

gatenamen gutetype inputt mput2 ..inputn
'

..

r>here
family - 16 character Family name
fault tree - 16 character Fault tree nrme

\
B-9 February 1992
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gatename - 16 character Gate name
gatetype - 4 character Gate type

AND = logical AND
OR = logleal OR
TBL = table of events
TRAN = transfer

j fol|dwed by a 16-character fault tree nune
' NAND = logical NOT AND

NOR = logic NOT OR
N/M = N out of M logic gate'

CONT = continuation of inputs ta the previous gate}

input 16 character inputs ta 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 cornment should be inchaded giving the gate description.

s

'B,1.5.4 Fault Tree Cut Sets.

The fault tree cut sets are stored in the System relation in the block data file.

File Nune:
xnxx FTC '

File Format:
family, fault tree =
eventname * eventname +
eventname " eventname * eventname *
eventaarr.c +
eventname * eventname.
^LOS
f.?mily, 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

B 10 February 1992
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[ General Rules:
5

1. An asterisk ("**) acparates 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 Evem names are a maximum of 16 characters including the "/".
6. A line beginning with an asterisk (**") is a comment.

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

B.1.5.6 Fault Tr't Textual Infornation.

File Name:
xxxxxx. FIT

File Format:
family, fault tree =

- text -

^EOS
family, fault tree 2 =
...

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

B-11 February 1992
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B.I.6 Ewe Tree Infuncation

B.I.6.1 Event Tree Names and Descriptions.

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 - ! character if included indicates fault tree is a system

B.1.6.2 Event Tree Attributes.

File Name:
xxxxu. ETA

File Format:
family =

-
, ..

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

B.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 tne Event Tree Logic File.

File Name:
xxxxxx.ETG

File Format:
- See file format for the Event Tree Logic

!
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SAMPLE GRAPHICAL EVENT TREEt

ABCDE BCDEF CDEFG DEFGH EFGHI
- +5

- +4
p +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
- -4 5 -

- -3 4 5

s B.1.6.4 Event Tree Logic.

File Name:
xxxxxx,ETL

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

, * 1 ' | 2 | 3 | 4 ) 5 | this is a comment
ABCDE UCDEF 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

B-13 February 1992
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-3 4 5

^ 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, sequenec#6, Y/N, end state #6, Y/N, xdatal#6, YIN,xdata2#6
Y/N, sequence #7, Y/N, end state #7, Y/N, xdatal#7, Y/N,xdsta2#7
Y/N, sequence #8, Y/N, end state #8, Y/N, xdatal#8, Y/N,xdata2#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 #i0, Y/N, xdatal#10, Y/N,xdata2#10
Y/N, sequeace#11, Y/N, end state #11, Y/N, xdatal#11, Y/N,xdata2fil
Y/N, sequence #12, Y/N, end state #12, Y/N, xdatal#12, Y/N,xdata2#12
Y/N, sequence #13, Y/N, end state #13 Y/N, xdatal#13, Y/N,xdata2#13

^ TEXT
SIZE s
JUSTj -

COI.ORj
XY xvalue,yvalue
"60 character line of text"-

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

^PARMS
STAP.T yvalue
WINDOW x1,yl,x2,y2
HEADER x1,x2,x3,x4
^EOS
family, event tree 2 a

(additional event trees)
where

farr.ily - 16 character Family name
event tree - 16 character Event tree name
init event - 16 character Initiating Event
[,T) - I character Optional flag indicating

init event name is a Top
event system

TOPS - 16 character Top event / system names
V/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

i

B-14 February 1992
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.

xdatal. - 16 character Information (optional)-

xdata2 - 16 character Information (options!)

General Rules:
1. A line beginning with an asterisk ("**) is a comment.
2. Literal "' TOPS", "' LOGIC" "' SEQUENCES" labels must be present.
3. Logic is built according to the posit!on of the top event in the definition.

Plus sign ("+")--the specified top event succeeded.
Minus sign (" ")-the specified top event failed.
Blank (" ")-the respor.se of the indicated top event did not matter.

4. Header, Sequence name, End State name, Xdatal, Xdata fields associatex! with
each sequence. "Y/N" indicates whether the specifit d field is visible. A "T" at
the end indicates the sequence transfers to another tr z.

5. User text is input following the ' TEXT command. P trameters include the size,
justification, color, and location of the text block.

6. The ^PARMS command allows input of program control parameters.

B.1.6.5 Event Tree Rules.

File Name:
xxxxxxxx.ETR

File Format:
g family, event tree =

i IF topt 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 tree 2

where:
family - 16 character Family name
event tree - 16 character Event tree name
tops - 16 character Top event / system names

B.1.6.6 Event Tree Textual Information.

File Name:
xxxxxx.ETF

File Format;
family, event tree =

- text -

^EOS
family, event tree 2 =

- text -

B-15 February 1992
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where
family - 16 character Family name
event tree 16 character Event tree name

B.I.7 End State Information

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

B.I.7.1 End State Names and Descriptions.

!
File Name:

xxxxxx.ESD
File Format:

family =
name, description
..., ..

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

B.I.7.2 End State Infornuttion.

File Name:
xxxxxx,ESI

File Format:
family =

. . . . . . * " * """ * * * will be defined later * " * """" * *

B.1.7.3 End State Textual Informat!on.

File Name:
xxxxxx.EST

File Format:
4

family, end state =
- text -

^EOS
family, end state 2 =

where '

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

B-16 February 1992
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B.I.8 Sequence Information

..

- B.1.8.1 Sequence Names and Descriptions.

File Name:

xxxxxx.SQD
File Format: "

family cVentree =
name, description

ly * ' *
where

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

B.1.8.2 Sequence Cut Sets.

De 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.

De MAR D sequence cut sets (.SGC) are in a format similar to that of the fault tree cut sets 4
described in Section 5.1.5.

File Nane:
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 . i

..
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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.

B.I.8.3 Sequence Attributes.

File Name:

uxxu.SQA
File Format:

family, event tree =
name,endstate,mincut. mission,procut, sample, seed, size, cuts,

events.valuel, . , ,value9, default flags, used flags

g......,. ..... . . , . . . . . . .

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

) mincut - Floating point Mincut upper bound
mission - Floating point Mission time in hours
procut - Floating point Probability cut off value
sample - Integer 4 Sample size
seed -Integer 8 Random number seed
size - Integer 2 Size cut off value
cuts - Integer 5 Base number of cut sets
events - Integer 5 Base number of events
value - Floating point Base uncertainty values

valuel - 5th percer. tile
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

B-18 February 1992
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h B.1.8.4 Sequence logic.
'mJ

File Name:
xxxxxxx7..SQL

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

,..

^EOS
family, event tree 2, sequence 2=

where
family - 16 character Family name
esent tree - 16 character Eva :t vee name |
sequence 16 character Sequence name

'

sys - 16 character System name ;

i

Generrd Rules: 1

1. Complemented systems are prefixed with "/".

i
. .

B.1.8.5 Sequence Textual Information.

File Name:
xxxxxx.SQT

File Format:,,

A family, event tree, sequence =
- text -

^EOS
family, event tree 2, sequence 2=

- text -
where

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

B.1.9 Piping and Instrumentation Diagrams

B.1.9.1 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 Editor format) -

n

B-19 February 1992
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B.I.10 Gate

B.I.10.1 Gate Description.

File Name:
xxxxxx.GTD

File Fonnat:
family =
name, description

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

B.I.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

B.1.11 Change Sets

B.1.11.1 Change Set Description.

File Name:
5 xxxxxx.CSD

File Format:
family =
name, description

..... .

where
family - 16 character Family name
name - 16 character Change set name
description - 60 character Change set description

B-20 Februarv 1992
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B.I.11.2 Change Set Inforntation.

File Name:
xxxxxx.CSI

File Format: '6
family, change =
^ PROBABILITY
eventname, calc adT, prob, lambda, tau,udV,udC, mission,itit
^ CLASS

eventname, group.compType,compid, system, location,failMode,traln. init,att 1, . .att 16
c alcType,udT, prob ,l ambd a, tau ,u d V,ud C, mis s i on ,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
failMode - 2 characters failure mode mask
train - 2 characters train mask
init - ! character initiating eveat (Y/N)
atti..attl6 - Class attribute flats-16 values of Y

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

calc - ! character Calculation t>Te
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 * Tra / 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)

.

>

(
%
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udT I character Uncertainty distribution type -
-

L Log norms!, error factor-

N Normal, standard deviation v-

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

G Gamma, a Gamma (a)-

E Exponential, none-

U Uniform, Upper end pt,-

prob Floating point Proba ility valuet-

lambda Floating point Basic event failure rate per hr,-

Floating point Time to repair in hourstau -

udV Floating point Uncertainty distribution value-

udC 4 characters Uncertainty correlation class-

Events in same class are 100% correlated,
mission Floating point Mission time-

init Boolean (T/F) Initiating event-

9

R

}
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B.2 SETSi
\J

B.2.1 Sequences .g

B.2.1.1 Sequence Cut Sets.

File Name:
xxxxxx.DNF.

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

SETS. The iactored 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:
scquence-name =
cventName * 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.

d B.2.2 Fault Trees

B.2.2.1 Fault Tree Imgic.

File Name:
xxxxxx. SET.

File Format:"
FAULT TREE $ fault-tree-name.
COMMENTS descriptive material $
gate-type $ gate-name. IN$ input-1, inpu'-2, . . . , input-n.-

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

A'
l i
'
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where
fault-tree-name - De name of the fault tree.
gate-type - De (fpe of gate being defined.

A r.' AND gate=

OG OR gate=

EOR = Exclusive OR gate (converted to 50)
EAG = Exclusive AND gate (converted to SG)
SG Special Gate=

gate name he 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 De names of the gates that are the
irnmediate outputs of the gate or primary
event being defined (16 characters).

,

event-type - De type of primary event being defined.
HB Dasic Event=

CE = Conditional Event
UE = Undeveloped Event
DE = Developed Event
EE External Eventu

COMMENT! Defines a comment. Must follow a ".'
delimiter.

O
B.2.2.2 Fault Tree Cut Sets.

We fault tree cut sets are stored in the System relation in the block data file. He format of the
cut set file (.DNF) is given above. ,

B.2.3 Baste Events

B.2.3.1 Basic Event Failure Rates.
;

File Name;

xuxux.VBK.
File Format:

VALUE BLOCK $ value block-name
pich $ name-list $
prob $ name list $

where
prob - point value probability estimate

'

name-list -list of event names separated by commas

B-24 February 1992
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11.2.4 Output Reports

Output reports cui be converted to other formats or loaded by the user. They are not stored
latact ir the database 'ihe cut sets are stripped from the listing file (.LIS) and stored in the Sequence
rehtion. A variable occunence table is written to file " sequence-name.VOT" in the family directory.

1:ile Name:
xxxxxx.LIS.

File Format:
. . , lleader information

EXECUTE
I. Dill,K (sequence name, sequence name, . . .)

...

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

Tile MAXIMUM TEP.M-ends the cut sets
...

General Rules:

1. A plus sign ('+") fol' owed by a blank line separates cut sets.
2. Cut v.t terms can be continued on separate lines.
3. An asterisk (*"), plus sign (''+"), or blank (* ') separates basic event names.
4. A period (".') denotes the lat cut set.

,

t

d
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