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ABSTRACT
,

The Integrated Reliability and Risk Analysis System (IRRAS) is a
state-of-the-art, microcomputer-based probabilistic risk assessment (PRA) model
development and analysis tool to address key nuclear plant safety issues. IRRAS
is an integrated software tool that gives the user the ability to create and analyze
fault trees and accident sequences using a microcomputer. This program
provides functions that range from graphical fault tree construction to cut set
generation and quantification.

Version 1.0 of the IRRAS program was released in February of 1987.p) Since that t;me, many user comments and enhancements have been incorporated(
N/ into the program providing a much more powerful and user friendly system.

This version has been designated IRRAS 4,0 and is the subject of this deference
Manual. Version 4.0 of IRRAS p *ovides the same capabilities as Version 1.0
and adds a relational data base facility for managing the data, improved
functionality, and improved algorithm performance.

Fin No. L142o - SARA, IRRAS, and MAR-D Maintenance and User Support

,O
i )
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FOREWORD

ne U. S. Nuclear Regulatory Commission has developal a powerful
suite of computer programs for the performance of Probabilistic Risk
Assessments (PRAs). His suite of programs allows an analyst to perform many
of the f-ctions necessary to create, quantify, and evaluate the risk associated
with a facility or process being analyzed. Rese programs include software to
denne the data base structure, to create, analyre, and quantify the data, and to

|
,

display results and perform sensitivity analysis. He programs included in this 1

suite are as follows; Models And Results Database (MAR D) software, lategrated |
Reliability and Risk Analysis System (IRRAS) software, Systems Analysis and |

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

MAR D is a program that is used primarily for PRA da:a 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 performing a
lengthy conversion. Hence, data created by IRRAS is immediately available to
SARA for sensitivity analysis. ne MAR-D program also provides the facilities
for loading and unloading of PRA data from the relational database structure used

A to store the data to an ASCll format for interchange with other PRA software not

Q 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 ano unload data in the MAR-D format.
Normally, the entire MAR D software is used only by those performing a data
loading fur.ction and is not required by the end user. Documentation for MAR.
D, Version 4.0 is in draft form and will be finalized.

IRRAS is a program developed for the purpose of performing those
functions necessary to create and analyre a complete PRA. His program
includes functions to allow the user to create event trees and fault trees, to denne
accident sequences and basic event failure data, to solve system and accider,t
sequence fault trees, to quantify cut sets, and to perfor . uncertainty analy9 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 PM casier, the complexity of this type of
analysis requires a user with a more detailed understanding of PRA concepts than
is required by other tools in this suite. The IRRAS 4.0 reference manual is
available as NUREG/CR-5813, Volume 1. The IRRAS 4.0 tutorial, Volume 2,
is in preparation.

'
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SARA is a program that allows the user to review the results of a PRA i

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 sinmlated, then IRRAS
should be used so that new cut sets can be accurately generated. This tool is
intended to be used by a less technical oriented user and does not require the
level of understanding of PRA concepts required by IRR AS. With this program

! a user can review the information generated by a PRA analyst and compare the
results to those generated by making limited modifications to the data in the
PRA. Also included in this program is the ability to graphical display the
information stored in the MAR-D database. This information includes event
trees, fault trees, P&lDs and uncertainty distributions. The user of this program
can gain a better understanding of the results of a PRA without getting into the
details of the construction and analysis work behind the PRA. The SARA
reference manual and tutorial are available as NUREGICR-5303, Volumes 1 and

2, re.weticely,

FEP is a program developed to provide a common access to the suite of
graphical tools developed for performing risk assessment. These tools include
the graphical event tree, fault tree, and P&lD editors. The event tree and fault
tree editors are available through IRRAS; however, the P&lD editor is only
accessible through FEP. The event trec editor allows the analyst to construct ami
modify graphical event trees. The fault tree editor allows the user to construct
and modify graphical fault trees. The P&lD editor allows the user to construct
and modify plant drawings. nese 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 concerned with the complexity of the IRRAS
program if the' need is only to generate one ot~ these graphical displays.
Documentation for FEP, Version 4.0 is in draft form and will be fin:Jited.

,

,

.*
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INTEGRATED RELIABILITY AND RISK
ANALYSIS SYSTEM (IRRAS)

VERSION 4.0
VOLUME 1 - REFERENCE MANUAL

EXECUTIVE SUMMARY
|

The Integrated Reliability and Risk Analysis System (IRRAS) is being I

developed at the Idaho National Engineering Laboratory (INEL) as the U.S.
Nuclear Regt latory Commisslor4's (NRC's) state-of-the-art microcomputer-basedi

probabilistic risk assessment (PRA) model development and analysis tool to
address key nuclear plant safety issues.

IRRAS is an integratal PRA software tool that gives the user the ability i

to create and analyze fault trees and accident sequences using a microcomputer.
This program provides functions that range from graphical fault tree and event
tree construction to cut sit generation and quantification.

.

,

The INEL's role in the IRRAS progsam is that of software developer and
interface to the user community, including training and technology transfer.
Version 1.0 of the IRRAS program was released in February of 1987 to prove
the concept of performing this kind of analysis on microcomputers. That version
comained many of the basic features needed for fault tree analysis and was well
received by the PRA community. Since the release of Version 1.0, many user
comments and enhancements heve been incorporated into the program, providing
a much more powerful and user-friendly system. This version has been
designated IRRAS 4.0. Previous versions of IRRAS include versions 2.0 and
2.5.

IRRAS has all the capabilities and functions required to create, modify,
reduce, and analyze fault tree models used in the analysis of complex systems
and processes. IRRAS uses advanced graphic and analytical techniques to
achieve the greatest possible realization o the potentia: --f the microcomputer.r

Version 4.0 of IRRAS provides all of the same capab?: tics as Version 1.0 and
adds a relational data base facility for managing the data, improved functionality,
snd improved algorithm performance.

l
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1. INTRODUCTION

ne Integrated Reliability and Risk Analysis System (IRRAS) software development project was
started as a result of a recogre d need for microcomputer-based software to aid the probabilistic risk'

e

assessment (PRA) analyst. He nitial scope of the project was to provide a software package that could
demonstrate the feJLsibility of using the microcomputer as a workstation for performing PRA analyses.
His package did not necessrPy need to perform all of the functions required; however, it did need to
provide certain essential fun &ns such as fault tree construction, failure data input, cut set generation,
and cut set quantl0 cation. %c result of this software development project was IRRAS 1.0. Dat version
of the software was released in February of 1987 and contained only the essential concepts mentioned
above.

1RRAS 1.0 was an immediate success and clearly demonstrated not only the tremendous nwd but
also the feasibility of performing this work on a microcomputer. As a result of this success, IRRAS 2.0 |
development was begun. His package was designed to be a comprehensive PRA analysis package and
included all the functions necessary for a PRA analyst to perform his or her work. He areas that were
not treated in version 1.0 were addressed, and a complete, integrated package was developed. Ilecause
IRRAS version 2.0 was a complete rewrite from version 1.0, a thorough test plan was necessary. De
major features of IRRAS 2.0 along with an Alpha test were completed in early March of 198E,
Following the Alpha test, approximately 15 sites were selected from among the sites currently using
IRRAS 2.0. and were sent a Beta test version of IRRAS 2.0. In May of 1988, the lieta test was
completed and worl' began on fixing any bugs found. In addition, any desired new features that could
reasonably be incorporated into version 2.0 were included. IRRAS 2.0 was released in June 1990 and

O
work began on the development of IRRAS 2.5.

IRRAS version 2.5 was an integrated PRA software tool that gave the user the ability to create
and analyte fault trees and event trees using a personal computer (PC), This program provided functions
for fault tree and event tree construction and analysis. The fault tree functions ranged from graphical
fault tree construction to fault tree cut set generation and quantification. The event tree functions included
graphical event tree construction, the linking of fault trees, de0ning accident sequences, generating
accident sequence cut sets, and quantifying them.

IRRAS version 4.0 contains many significant enhancements over previous versions. This version
provides much more powerful cut set generation algorithms. Rese algorithms are more than a thousand
times faster than previous versions of IRRAS. Problems that took hours to solve can now be solved in
seconds using IRRAS 4.0. Other enhancements provided in this version include the ability to use the
system fault tree lot;ic to solve accident sequences and the addition of flag sets to automatically prune the
sequence logic. Many of the operations in IRRAS have also been streamlined and simplined to provide
an even more powerful tool for the PRA analyst. This version has undergone a rigorous testing program
to ensure reliability and useability. Overall, IRRAS 4.0 continues to provide raore powerful tools for
the PRA analyst.

The objective of the IRRAS development is to provide the U.S. Nuclear Regulatory Commission
(NRC) with a PC-based tool that can be used by NRC staff to evaluate incidents in r timely manner.
IRRAS 1.0 was released in February 1987. Since that time, it has been distributed to over 400 users in
the United States. These users include NRC staff, national laboratories, contractors, vendors, utilities,
architectural engineering firms, consultants, universities, other government agencies, and their
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contractors. IRRAS is being used as an analysis tool in the resolution of generic issues, inspection
activities, and other NRC programs.

At the center of the PRA is the fault tree model, nis model, along with component reliability
data, provides the basis for risk analysis in most PRA methods. Prior to the development ofIRRAE an
analyst would generate models using an alphanumeric text editor. %c information would be input in a
format compatible with the analysis software, such as SETS, used to process the information. When
changes to the model were needed, the analyst would go back to the text file and modify the card images
to reflect the changes in the logic model. The analyst would then resubmit them to generate the new cut
sets. This process is prc.a to errors and dif0 cult for the analyst to visualire. IRRAS helps climinate this
problem.

IRRAS automates the model cnation, manipulation, modi 0 cation, and quantification processes.
Designed for the IBM-PC and compatibles, IRRAS is readily acceuible and portable. Taking advantage
of new state-of-the-art algorithms, IRRAS is quite fast and powctful.

IRRAS simplifies the analysis process and automates the construction of input to the analysis
software. The analyst can graphically construct and modify fault trees. IRRA5 gives the users better
visualization of the fault tree and simplifies the construction and maintenance. The program supports all
of the basic constructs involved in fault tree construction, including NOT gates. Once the fault tree is
constructed, the program automatically generates the alphanumeric input for the analysis software. The
component reliability information is then easily input into the IRRAS data base using specially designed
menus and screens.

After constructing the system fault tree models, the analyst processes these models with an
integrated facit tree analysis package. His package includes the capability to read a fault tree and failure
rate data associated with the basic events. The program then generates the minimal cut sets of the fault
tree and quantifies 'l e fault tree top event probability using the minimal cut set upper bound, importance
measures for both cut sets and basic events are calculated. He results are documented in various reports
generated by the program. The user may select truncation of cut sets by size and/or probability and
specify the gate where reduction is to begin. The user may perform some cut set level analysis by using
a cut set editor to modify the cut sets, save the new cut sets, and recalculate the niinimal cut set upper
bound and the new importance measures.

The analyst defines accident sequences in terms of the systems. IRRAS 4.0 has the ability to link
fault trees according to the accider.t sequence logic to create core damage sequence cut sets. These
accident sequence cut sets are then quantified to determine the accident sequwe frequency. Importance
measures are also calculated.

Many features of mainframe codes have been incorporated into IRRAS 4.0. Improved f ault tree
reduction techniques, such as identification of independent subtrees and coalescing gates, help to speed
up the analysis and make it possible to process larger logic models. Error-checking routines have been
added to ensure that the input can be processed when it is time to analyze the fault trees.

|-
! In IRRAS 4.0, the graphical fault tree logic can be directly generated from alphanumeric input.
| This allows the user to read mainframe code input files, such as SETS, and generate the fault tree

graphics. The logic models are then easily modified for re-analysis.

O
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<

IRRAS 4.0 includes fault tree, event tree and cut set editors to improve the analysis capabilities
4

without requiring complete regeneration and reduction of the fault trees. Ilasic event or initiating event*

frequencies are easily changed. Cut sets are easily modified with the cut set editor to add recovery i

actions, or cut 3ets may be deleted if desired. These changes can be saved in the data base and quantified
as desired.

j

De sections that follow provide the user with the detailed information needed to become familiar
with IRRAS 4.0, Sections 3 through 11 present a step by step approach to using the basic capabilities
of1RRAS. Appendix A provides the specifics of hardware requirements and installation. Appendix 11
contains data interchange formats.

NOTE: It should be noted that this document assumes the reader is familiar with
PRA methods and terminology. This nanual does not instruct the reader
in PRA methodology, but merely serves as a reference manual for the
IRRAS user.

,

,

\
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2. GETTING TO KNOW IRRAS 4,0

De purpose of this wetion is to give you, the user, an overview of what IRRAS 4.0 can do. We
begin with brief discussions of the IRRAS 4.0 modules. (Each module roughly corresponds to a major
function or feature.) Next, we explain a little about the IRRAS 4.0 data base so you can begin to learn
how 1RRAS 4.0 works. Then, we give some pointers on how to best get around inside the prograrn with
some special keys. Finally, we provide some insight as to how 1RRAS 4 0 works, the usual order of
operating IRRAS, and things you must do to prevent unpredictable results.

2.1 IRRAS 4.0 Modules

We have structured IRRAS 4.0 so that the various functions are contained in individual modules
or program units. Each module is activated by the use of a command from a menu on the screen. The
main modules are SELECT 1:amily, GENERATE Event Data,11U11.D i ault Trees,1 AULT Tree
Analysis, CRl! ATE Event Trees, AN AlJ4E Sequences, MODIFY Data liase, REPORT on Data linse,
and UTILITY Options. Each module is described below.

The SELECT Family module is used to seket the family data set yov wish to work with and
provides the capability of copying raw (MAR D) data Gles or IRRAS data base Gles into a specine
family.

Tim GENERA 7E Event Data module is used to create a working copy of user event data for use

in analysis. This data can then be modined using change sets or used to update the base case data.

The IH11th Fault Trees module is used to build and edit fault tree models and output them to
several hard copy hardware devices. Fcult trees can bo drawn using the keyboard or a mouse. If you
use the keyboard, you'll soon see the advantages of getting a mouse. We have used pop up menu
technology in this module to make tree drawing as simple as possible.

The FAULT Trce Analysis module is used to quantify the fault tree. Ilere you determine the
minimal cut sets, calculate the probability of failure of the top event of the fault tree, calculate the
importance measures of the basic events and the cut sets, and perform uncertainty analysis on the top
event failure probability. Sensitivity analysis can be done by changing the failure probability of basic
events and requantifying.

The CREA7E Event Trees module is used to build, edit, and link event trees in a fashion similar

to the way the fault trees are constructed in IRRAS 4.0. This greatly simplines and automates the event
tree construction and analysis process.

The ANAL)7E Sequences module is a powerful sequence analyzer. This module generates the
cut sets for an accident sequence by combining the cut sets or fault trees for the top events that make up
the sequence. Comparisons are made betwvn the cut set lists for successful and failed fault trees to
eliminate impossible failure comoinations (similar to the delete term option in SETS). Once the sequence
cut sets have been generated, you can quantify the sequence, calculate importance measures, and perform
unccrtainty an31ysis. The results can he displayed on the screen, sent to a printer, or written to a file for
later use.

2-1 January 1992
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He MOD /FY Data Base module provides access to the IRRAS 4.0 relational data base th .t is
created, in part, from use of the other modules. Figure I shows the structure of this data base. All
information is grouped into families. A family can be a facility, a group o. systems, or any other logical
group for which fault trees or sequences are desired. You define the families and assign descriptions in
this module. Fault trees are assigned to families in the BUILD Fault Trees module. Sequences are
created and assigned descriptions in the hiODIFY Data Base module. Basic events are automaticsily
extracted from the fault trees assigned to the family, but you must assign reliability data and descriptions
in the hiODIFY Data Base raodule. Additions, deletions, and modifications to the data base can be mac'o
here. Section 2.2 provides more detailed information on the data base.

DATA Bast

-----

FAMitY 1 rAMitY 2 FAMILY 3 FAMILY n

: :
: a

l I

|FAUL1 trets bas!C fvtNil st0VENCES

toolc descriptions toolc
descriptions reliability date descriptions
Graphics fault tree cut sets
cut sets relationships probabilities
top event classifications inport ance

probabilities ocasures
inportanc e uncertainty

nessures results
unc ert ainty

results

Figuro 1, IRRAS 2.6 data base structure.
|

Re REPORTon Data Base module lets you see what is in the IRRAS 4.0 data base. Reports
are available on families, basic events, attributes, systems, event trees, sequences, end states, and user
information.

|

|

De last module, U77/JTY Options, performs program and computer related tasks such as setting
new rnachine constants after a hardware configuration change or interfacing with SETS or the PRA data
base. He Utility option consists of five functions: Define Constants, Load h1AR-D Data Files, Extract
hiAR-D Data Files, Version 1.0/4.0 Interface, and Recover Data Base. The first option, Define
Constants, is used to indicate system hardware configuration, set uncertainty and cut set defaults, and set
event tree and fault tree graphics defaults. The second option, Load hiAR-D data Files, allows you to
load raw files into IRRAS. Extract hiAR-D Data Files allows you to output the IRRAS data base records
into files that conform to hiAR-D data format. The Version 1.0/4.0 Interface allows you (o convert data

j base files using IRRAS Version 1.0 software to IRRAS Version 4.0, or from Version 4.0 to Version 1.0.

22 January 1992
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Finally, de Recover Data llase option allows you to rebuild the index files to each relation in the data
base.

2,2 1RRAS 4.0 Data Baso Concepts

Before you can use IRRAS 4.0 effecti,ely, you need a good understanding of the IRRAS 4.0 data
base structure and concepts. The data base provides an effective way to manage the inputs and outputs
of the various modules.

The IRRAS 4.0 data base is diviled intofamilles. A family is the first thing that must be created
when using IRRAS 4.0 As delivered, IRRAS 4.0 proviqcs an initial family called DEMO. (Once you
are comfortable with IRRAS 4.0, you may want to clear this family from the data base.) Afam#y is any
logical grouping of fault trees and sequences with their associated tule events, cut sets, reliability data,
and descriptions. Access to any portion of the data base is @ained througn the appropriate family.

A fault tree is automatically assigned to the current family selected when the llUILD Fault Trees
module is exited. De basic events used by the fault tree are checked against the ever.:s already raigned
to the family. Only new basic events are added to the family list. Thus, for a given family there is only
one list that contains all die basic events for all'the fault trees in the family. This ensures that die
reliability data used for a basic event in one tree are identical to those used for the same event in another
tree in the family.

The family relation maintains data common to all fault trees in the farnity, including

* family name ai.d description,

basic event names and attributes,a

event-to-fault tree association.*

cvent-to-sequence association,*

fault tree change status information, and*

sequence change status informntion.*

NOTE: Change status is a Dag set by the system indicating one of the following:
'c' Dags the system or sequence as having cut sets that must be=

recalculated
'q' Dags the system or sequence as having cut sets that must be=

requantified
'u' Dags the system or requence as needing uncertainty distributions=

recalculated.
These are discussed in detail in Section 6.

The fault tree relation maintains data for the following fault tree attributes:
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fault tree name and descr:ptica,*

fault tree logic, |e

graphic representation,*

* minimal cut sets.

* top event probability,

* Importance incasures, and

* uncertainty analysis results. I
!

Similarly, the relation defined for an accident sequence includes: |
|

* name and description, |

I
logic (combination of successful and failed systems), j

*

* minimal cut sets,

sequence probability,e

importance measures, and*

urcertainty analysis results,*

ne event tree relation includes:

* event tree name and description,

* graphic representation, and

* initiating event.

A relation is also maintained to track event changes relating to event class and event probability.

Unrelated to trees and/or families is the user / system data.

The relations are permanent relations used to maintain the IRRAS 4.0 data base. For each
relation, three files exist:

* DAT,*
.

* lDX, and*
.
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The *.DAT fUc centairis ik actaf das and infw!mtiori about whi h dsu con.thutes a " key.*.

The *.lDX fW contains indices into the dsta fut icyni ficids. l'inally, the d.liLK file contains uriable
length data (ss i as cut sets) that are accessible through pointers contained in the *.DAT file

L

2.3 Using IRRAS for the First Timo

The installation procedure for loading IRRAS 4.0 into your computer is found in Appendix A.
He loading process creates three new directories, if they do not already exist. These arc
\PRADATA.lli, \PRATOOLS.Ill, and \ll ALO88. The PR ATOOLS.Ill directory contains the program,
the \PRADATA.Ill\ DEMO directory contains sample data, and the H ALO88 directory conL;ns the
graphics package. These directories take approximately 6000K of memory on the hard disk when first
loaded. Of course, storage requirements go up as you use the program and generate more data.

IRRAS 4.0 uses approximately 550K of internal memory when executed, therefore, resident
programs such as Sidekick must be unloaded before using IRRAS 4.0 on a 640K machine.

The following procedure assumes your system is running DOS 3.3 or newer. If your DOS
version is older than 3.3, you must upgrade to use IliRAS 4.0.

To start IRRAS 4.0, simply change directories to PRADATA.Ill (CD\PRADATA.Ill), type
IRRAS, and press < Enter > . (The < > designates pressing the indicated key.) This will execute IRRAS
4.0 with the keyboard as the graphics input device unless you have a mouse and have loaded your mouse
driver. If so, then you may use citt 'aput device interchangeably.

On the very first entry into II 9AS 4.0 after installation, the IRRAS Constants screen will appear
(see 1:igure 2). With this screen, you tell the program the configuration of your hardware and the default
values desired for various functions within the program. This screen, once completed, will not appear
on subsequent entries into IRRAS. If you desire to change a default or your hardware configuration has
changed, this screen can be callal up from the UTILITY Options menu (se , Section 11).

When this form is filled out properly, press < Enter > to place the information in the data buc.
Another defaults / constants screen will appear. This screen, shown in Figure 3, establishes the defaults
for the fault tree graphics. Once this is filled in properly, press < Enter > , and a third and final screen
(Figure 4) will appear with defaults for the event tree editor. Iill this screen in as required and press
< Enter > .
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fnunsvn eas.

Conatante; ,jj
J -- User Inf ormation
", User Name EGAG Idelo, Inc. (l.dE L )

Monitor type (0-CGA,1 EGA, 2 VGA, 3-vaA+, 4 851;A) 1

(D IBM,1 PFFISE, 2 Af t, 3 TECMAR, 4*TSENG, 5 VIDE 07, oLASMA) 0*

.* ' <3,'
' de' .', % c s T L t - a port (0 None,1 Com1, 2 Coe2, 3 Ct n3) 0

i Printer f pe s0-other, 1 Ep6on, 2 HP Laser) 2'

' BM character font? (Y/N) N"- .

N 4'* ' 'er t-,e sat
g; | Alternes tas': . vent Names T (Y= alternate N= primary) N

r nor'rr:t '4 uarenwnt Type 7 (R=r atios, !=latervals, Vauncert) Rip
]k i verify 6; . ,mding MAR-0 date ? (Yaverify, Nadon't verify) N

Uncertainty
-- ( Random m.*=r seed 0 Sarnple slie 1000

~ Cut Set Generatior,
Cutoff by site? (Y/N) Y Site cutoff 6

- Cutoff by prouabitity? (Y/h) Y Probability cutof f 1.000C 015
Mission time (hours) 2.400E+001

6 ..' File Locations
Gerstch drive and ,1trectory
Halo drive mnd directory path \ HALO 88\

Lnange any of the constant valtaes stown and priss the < Enter > Ley.

Figuis :' IRRAS Constants form for -ample.

e. esammmannassece_

Conatanta

f Fault Tree Graphics Informa lon --

- " ant
Event Name EVENT same Height .50
Gate Name GATE Line Type 1

- Text j

Height . 00 Justification C Box Y
N/M Height 1.50 Space Factor 1.40

,
j

i

| -Toggles - Colors ,

Fill N Colors =s> M dGrid N

Blank Y Fill X h
Show Name Y Ne ne X

Show Text Y Line X

MultiPick i Text X /

- Cursor X

Change any of the constant values shown and press tne <Entern key.

Figure 3. IRRAS Event tree graphics information.
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b

Conatants

I
Event free Graphics Information

i I Il I I I I i Il I Il II II II II li II
- Colors . 0 1 2 3 4 5 6 7 C 9 10 11 12 13 14 15

Main Menu Text Color. . . . . . . . . . . . . . . . . . 15
Main Menu Background Color. . . . . . . . . . . . . . . . 1

2nd tevel Menu Text Color . . . . . . . . . . . . . . . 14
2nd Level Menu Background Color . . . . . . . . . . . . . 5

3rd Level Menu Text Color . . . .........12.. .

3rd Level Menu Background color . . . . 9.........

Cursor Color. . . . . . . . . . . . . . . . . . . . . . 15
Line Color ......................10
Text Color . . . . . . 14...............
Text Height . . . . . . . . . . . . . . . . . . . . . 1.00

___

H i de T e x t . . . . . <Y = h i de , N * don' t h i de > . . . . . . N
Text Justification <L = left, C = center, R = rights L..

Main Menu $1de <L = left, R e right> L....... <

File compacting <Y = pack, N = don't pack >. . . . . . N

.

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

_

Figure 4. Event tree graphics informatic,a.

2.4 Getting Around inside IRRAS 4.0

Option selection from any menu with a vertical list of options can be done in several ways. The
up and down arrow keys can be used to move a highlight through the options. When the highlight is on
the desired option, press < Enter > to select the option. The < Space bar> will also move the Nghlight
t!. rough the options. Another method of selecting an option is to type in the first or second letter of the

,

option and press < Enter > . On menus that have horizontal lists of options, the highlighted letter of the
optio i must be typed H 'he option field followed with < Enter > .

Certain po. the progrem have help screens to aid the user. These help screens are
-

accessed by pressing the < F1 > key. 'i'he < Esc > key is u.al to cancel or abort a function.
.

-

Pressing < Alt > H d. splays the Key Function help scrcen. This screen is shown in Figure 5.
This screcu identif;es tl.c functisns of some special keys for use on fi!!-in-the-blank type forms used in

r IRRAS 4.0.

-

-

.

_



m ea

Key Function Help

exit- -- Enter restore field Ctt/R
home-- -Home clear form--- Ctl/Home
get help F1 clear fletd- -Ctt/End
end help-F10 copy screen Ctt/K
autohelp- B&W / color- Ctl/8
insert - Ins delete ---- Del

1 .

Figure 5. Key Functions llelp screen.

,

The carriage return <CR> or < Enter > key sends a completed screen to the program for
execution. The arrow keys and < Tab > key move the cursor around the Gelds on a screen. The
< Home> key moves the cursor to the home Geld on the screen. The <lns > key inserts characters in
the text in a field, he < F10> key terminates a help screen. < Ctrl > R restores a field to its originai
setting < Ctrl > <llome> clear all entries in all fields on the screen. < Ctrl > < End > clears the
selected Geld. < Ctrl > B switches the dicolay between black and white and color. < Ctrl > K copies
the screen into a file on the disk named SCREEN.CPY, Multiple uses of < Ctrl > K will cause each
screen to be appended to the bottom of t1 SCREEN.CPY file.

2.5 Invoking IRRAS

As mentioned earlier, to invoke IRRAS type IRRAS at the C:\PRADATA.Bl prompt. When
you invoke this option, the main menu will be displayed (see Figure 6). Each menu option is discussed
in the following sections (Sections 3 through 11).

2.6 Hot Key 3

Hot keys allow you to directly transfer to any main menu option from any IRRAS module. To
view the help screen for the hot key options, press < F1 > 1 rom the main menu. Figure 7 will be
displayed. This is a help screen only, and does not have to appear in order for the hot keys to be active.
From most screens in IRRAS, you simply press the < Alt > key combination that correspo, , to the
desired main menu option. You will be immediately transferred into the corresponding module.

2.7 Menu Options Naming Conventions

Thtoughout IRRAS, a consistent naming convention is used on all menus. On each menu (like
the Create Event tree menus), some options appear in all upper-case letters, while for other options only
'he first lette is uppercase. When an option appears in all upper-case letters, an associated pop-up menu
will be displayed listing the suboptions available when the option is invoked. If the option is not all
uppercase, then no pop-up menu is associated and therefore no suboptions are available with the option.

2-8 January 1992
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| *ammammu
|
I

Integrated Reliability oM Risk Analysis system
.. ./..f. LEAng2 ..f..f..

E11T IRRAS 2.6

SELECT family

CEkERATE Event Data

BUILD Fault frees
FAULT Tree Analysis

CREATE Event Trees
ANALY2E Sequences

MODITV Data Base
REPORT on Data Base

itT IL IT Y Options

Option EXIT Selected

-

Figure G. IRRAS 2.6 main menu.

Hot Keys

Hot keys allow you to go directly to a amin menu option without re-
turning to the main menu to make the selection.

< Alt /E> -- Exit IRRAS 2.6 < Alt /G) - Generate Event Data
< Alt /A> -- Analy2e Sequences < Alt /MP ** Modify Data Base
< Alt /B> Build Fautt f rees < Alt /R> -- Report on Data Base
< Alt /C) - Create Event Trees < Alt /$> - Select Family
< Alt /F> -- Fault tree Analysis < Alt /U> * Utility options

- Press < Enters to retu n

t

Figure 7. Help screen for hot keys
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2,8 Other Things You Should Know

IRRAS 4.0 uses a relational data base to store and retrieve informatica. Certain information
records are automatically added to the data base depending on the functions performed by the user.
IRRAS contains nine relations or tabies of information. Each relation stores specine PRA information.
The first relation is the " Family" relation. This relation contains general information about the PRA.
Normally, a user will need to create a faniily relation for each PRA they are performing. All the
information in a family is stored together in a subdirectory. The family relation also contains cross
reference information for each basic event, system, sequence, and event tree in the family. The cross
reference information is automatically updated each time one of these pieces of data is modi 6ed. When
IRPsAS is initially installed, only one family exists. This family is the " DEMO" family. The Erst thing
the user will need to do is create a new family where the results of the PRA can be stored.

Once the " Family" is created, the user is ready to add information to the data base. Typically
the next step would be to use the Event Tree editor to generate the even' trees for the Family. When the
user creates event trees using this editor, IRRAS automatically adds certain information to the data base.
When the event tree is saved, an entry is created in the Graphics relation that contains the graphical
information associated with the event tree. If the event tree contains an initiating event as the first top
event in the tree, then an entry is also created in the Event Tree relation containing the name of the event
tree, the initiating event for the event tree, and other descriptive data. The entry in the Event Tree
relation is only created if the user has speciGed an initiating event. The reason for this is that if you have
specified an initiating event, IRRAS mumes that you will be solving this event tree if one is not
speciGed, then IRRAS assumes that you will be only transferring to this event tree. Next, IRRAS creates
an entry in the " System" rekon for each top event defined in the event tree. By default, IRRAS
assumes that each top event is represented by a system with the same name. At the time the system entry
is created, IRRAS also creates a basic event with the same name as the system. This event is used when
the system ? : tic is not expanded during fault tree analysis or when the logic has not yet been developed.

The next step in the PRA analysis is to create the fault trees. If the graphical fault tree editor
is used to create the fault trees, then IRRAS creates an entry in the Graphics relation for each fault tree
created. An entry is not automatically created in the System relation for each fault tree. IRRAS only
creates an entry in the System relation if it knows that the user will be solving this fault tree; otherwise,
it assumes that it is only a subtree. If the user has not created any event trees with a top event having
the same name as a fault tree, and the fault tree is to be solved, then the user must manually add the
system name to the data base, using the Modify Data Base option.

IRRAS requires that certain conventions be used for naming fault trees. If a fault tree is to be
used as a top event in an event tree, or referenced in a sequence, then the name of the fault tree and the
name of the top gate in the fault tree must be the same as the name of the top event in the event tree and

1 system mtme in the System relation. A good pcocedure to follow is to always name the top gate of a fault
! tree the same name as the fault tree.

IRRAS also adds all the basic event references in the fault tree to the Basic Event relation. If,

| a description is provided for a Basic Event, then this description is also added to the data base. All other
! infvrmatica for the basic event is left unchanged or defaulted. IRRAS als arcates an entry in the Gate

relation for each gate defined in the fault tree. The gate type and description is also stored in the data
base. Fimdly, IRRAS creates an entry in the Basic Event relation and the Graphics relauon for each

2-10 January 1992
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;
i

transfer gate defined in the fault tree. This is done to allow the user to specify whether a transfer gate
-is to be expanded or whether the basic event representing the transfer gate is to be used.

Once the fault trees are defined, the user will need to enter the failure data for each basic event
in the data base. This can be done with either the Modify Database option or with the Generate Failure,

Data and Base Cafe update options. If the Modify Database option is used to change the default failure j
data, then the user must be sure to use tne Generate Failure Data option to generate the current failure

'

data to be used in the remainder of the analysis. Any time changes are made to the basic event failure
data, the user MUST use the Generate option before the changes can be used. If it appears that changes
made to basic event failure data are not being used properly by IRRAS, the user should check to ensure

~ that the proper data were generated.

The Sequence relation contains information about the sequences for an Event Tree. The user
normally generates the sequence entries using the Link Event Tree option. When the user selects this
option, IRRAS generates a sequence entry for each valid sequence in the event tree. Any sequences that
may hve been generated previously for an event tree are automatically removed from the data base.
Each sequence contains an endstate name that is created in the Endstate relation, if it does not already
exist. Changing the name of an endstate in a sequence only changes the nan e for that specific sequence
and does not change the information in the Endstate relation or the Event Tree for that sequence, When
a sequence is solved, the cut sets generated are stored in the sequence relation.

'

The other relations in the IRRAS data base are the Gate relation and the Userinfo relation. The
Gate relation stores the name, type, and description of each gate contained in the fault trees for this data
base, This information can be edited. However, the changes are only reflected in the graphical fault
trees if the user performs an alpha to graphics conversion on the fault trees that use the gates.

The Userinfo relation contains basic operating constants for IRRAS. The user may change these
constants to reflect the desired defaults to be used. One of the pieces of information stored in the
Userinfo relation is a scra'ch drive and directcry. IRRAS uses this information to locate scratch files
during fault tree and sequence solutions. If the user has additional extended memory, a virtual disk drive
may be created and the scratch path set to that drive. Doing this will improve the performance of IRRAS
by a factor of from 2 to 5 times depending upon the problem being solved.

As the user add's information to the IRRAS data base, a cross reference map is maintained for
'

each basic event, system, fault tree, and event tree in the data base. This map is automatically updated
each time one of the speciFed pieces of information is added or changed. When the user decides to delete
a piece of information from the data base, IRRAS checks these cross reference maps to ensure the piece
of information being deleted is not used anywhere in the data base, if it is used, IRRAS will not allow
the information to be deleted until those ocords referencing it are changed or deleted. For instance, if
a basic event is to be deleted, the user must ensure that the event is not used by a fault tree logic, system
cut sets (base or current), event tree logic, sequence logic, or sequence cut sets (base or current). In the
Modify Data Base module,' 1RRA_S will display a " " character in front of any event which it determines
is not used by anything in the data base. When deleting fault tree or event tree subtrees that are not used,
the user will not find them in the System or Event Tree relation lists. Since they are subtrees, they are
only found in the Graphics relation. To delete them, the user must use the Modify Data Base module -
and select the Graphics relation to be edited.

\ 2-11 January 1992
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The information stored in the IRRAS data base is buffered in and out of me:mory during
processing. When the informatun is modified, IRRAS may not write the information out to the hard disk
immediately. If the user does not exit irk AS normally by using the " EXIT" option frorn the main menu,
then the information that was changed may be lost. The user should always exit IRRAS before turning
off or rebooting the computer. If a power failure or abnormal program abort occurs, the user should
enter |RRAS, select the Utilities menu, and from that menu select the Rebuild option. The user should
then rebuild everything in the data base before continuing to use the program on this data. Failure to do
this may cause unpreu.ctable results. If a data base is generating results that the user cannot explain, the
data base family in question should be rebuilt and the results checked again. If the results still cannot
be explained then a bug may be causing the error and should be reported immediately.

O

I
|
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p 3. SELECT FAMILY
' This option allows you to select the family data set you wish to work with'and provides the

capability of copying raw (MAR-D) data files or IRRAS data base Oles into a specinc family. A family
is a group of models, such as those for a single plant, unit, or facility. When the family is successfully
selected, the name is shown in the upper left corner of the screen.

The current directory is the current family unless you select another family. IRRAS retains the
last family you selected when you exited the program so when you enter IRRAS again the last fainily
selected is the current family. He Select Family seteen (Figure 8) lists all famhies in the IRRAS 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 IRRAS main
menu.

< F1 > 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
aame you wish to locate and press < Enter >. This feature will place
the highlight on the located name. If the requested name is not found,
then the next name in alphabetical order will be highlighted. This
feature is especially useful when there are several screens of families toe

( display.
N

!
Family .

SURRY $etect Famity

g option |S| Exit / Select / Family Copy / Copy

- Family Name - Directory Description
PRADATA PRADATA

SURRY SOPH SJRRY UNIT 1

< Esc > <F1> <F5>
Exit Helo Loc tea

Figure 8. Select family menu.
i

n()
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3.1 Exit

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

3.2 Select

This option is used to select the family data files that will be accessed during subsequent IRRAS
functions. To invoke the option, type < S > In the option field, highlight a family, and press < Enter > .
If a family is not highlighted, the message Position the cursor over the family to select will be
displayed. When a fami!y is highlighted and selected, you will be returned to the IRRAS 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 : lessage Unable to select desired family appears, the previously selected family
will be retained, and yo.1 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 9), and
you will be asked if you want to rebuild the data. To select the family, the data must be rebuilt, so enter
a <Y> to rebuild, and then select the desired family if you type <N >, that family's data will not
be rebuilt, that family will not be selected, the former selected family will be retained, and the message
Unable to select desired family appears.

Version Conf ( ict

WARNING
Some of the data base files were created with a different version of the
software. All conflicting files will be rebuilt and reorganized to
match the current version. Cota for this family cannot be accessed or
modified until the files ar. rebuilt,

Doyouwishtocontinue?|N](Y/N)
_-

Figure 9. Version conflict warning message.

3.3 Family Copy

This option provides the means of copying data base files between families. The family you are
copying to should be empty. 'li,:s option will overwrite all existing files. To invoke this option, type
<F> in the option field, highlight a family, and press < Enter >. If no family has been highlighted,
the message Position the cv or oven the family to copy from appears at the bottom of the screen. If
this message appears, highlight a family and press < Enter >. The message Position the cursor over
the family to copy to will then appear. Again, highlight a family and press < Enter > . All family data

3-2 January 1992,

- _ _ _ - _ _ _ - _



._ _ _ _ _ _ ._ . _ _ _ _ _ -_ _ _ _ _ _ _ . _ _ __ __ . ,_

base Gles will be copied from the Orst family highlighted to the second family highlighted. When the
[ files are copied, the message Family successfully copied appears.
\

3.4 Copy

This option provides the means of copying any file (raw data and/or a MAR-D file) into any
family. 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 cursor over the family to copy to is
displayed at the bottom of the screen. If this message appears, highlight a family and press < Enter > .
A new screen File Copy (shown in Figure 10), 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 > (For example, A:\*.* or D:\RAWDATA\ DEMO \*.*). A confirmation message File (s)
successfully copied is displayed when the Oles have been copied.

Entering an invalid path, a nonexistent file name, or pressing < Enter > without specifying a path
results in the data not being located, and displays an error message Unahic to locate requested file (s).

- To return to the Select Family screen without copying a tile, press < Esc > . The message Copy attempt,

terminated at users's request appears and the Select Family screen is redisplayed.

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

(

File Copy

Enter Source For File Copy

Enter complete source path, including file specification.

Source file specification.

Destination Di "ory.
C:\PRADATA.Bt\SURRY

'
aa m.

Figure 13 D.ter source for file copy.

:t O
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4. GENERATE EVENT DATA'
-

The Generate Event Data module is used to create a working copy of user event data for use in
analysis, This data can then be modified using change sets or used to update the base case data. This
option allows you to add, modify, and delete change sets. Change sets contain information about the
probability / class changes that are to be applied to basic events during system or sequence analysis. |

Within a change set you may modify afected event probbilities, and reset those event probabilities to
the base case values, in addition, you may perform a base case update that takes all current basic event
data and makes it the new base case data. The original base case data are overwritten in this process.
You may also aid, modify, or delete user-defined histograms.

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, modi 0ed, and deleted. De
probability of events occurring can be recalculated. You may generate cSange sets to be applied to the
basic events 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 Generate Event Data option, the following operations may be performed: add, modify,
or delete change sets; create and reset individual event probability changes; add a class probability change
to a group af events; add, modify, or delete user-denned histogtams; update the base case event data with
the current c.;se event data; generate n:w c.irrent case event data using the ten.porary modifications made
to the marked change sets; and create reports that reDect the event modi 0 cations that currently exist
within the data base.

A

( liighlight Generate Event Data on the main menu or type a < G > to select this option ar.d press
< Enter >. The Change Sets screen shown in Figure 11 will be displayed. A change set is a set of
sensitivity data modi 0 cations 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 11, ten options are available. Each of these options is discussed in the following
paragraphs

4.1 Exit

Type an < Ed in the option Geld and press < Enter > , or press the < Esc > key to return to the
IRR AS main menu.

' 4.2 Add

The Add function is used to add a change set name and description to the data base You supply
a name (up t'o 16 characters) and a description (up to 60 characters). The current date is supplied by the
system, however, you may change it if you wish, by typing over the default date.

|
|
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Family
SUPRf Change Sets

Option |A| Exit / Add / Modify / Delete / Probability / Clas$
Histograms / Generate Changes / Report Changes / Base Case Update

># - Name Deacript ion
AAA
OEP

P&lD

s

-

<fsc> <F1> <F2> <F3>

Exit Help Mark /Unmark Clear Att
Chr*ge

__.

Figure 11. Change sets menu.

To invoke the add function, type an < A > in the option field and press < Enter >. The Add
Change Set screen shown in Figure 12 will t's displayed. Tiiis screen is displayed with the < A > (Add)
option as the default entry in the option field. After entering the change set name (required) and
description (optional) and pressing < Enter >, the message New change record added is .iisplayed at
the bottom of the screen and you are returned to the previous screen (Figure 13), where the nev'ly added
chano set will be included, if the name you entered already exists, the message Duplieme change
record iname - not added is displayed at the bottom of the screen.

.

. .
.

.

_

Add Change Set

optionIAj Exit / Add

Name HP-1 Date 1991/07/19
Description

Figure 12. Add a change set.
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'amily
b - $URRY Change 5ets

option [A] E*ft / Add / Modify / Delete / Probability / Class
Histegrams / Generate Changes / Report Chan';es / Base Case Update

'4-Neme Deecription
AAA

OEP
HP 1
P&lD

|

< Esc > 5F1> <F2> <F3>
Exit Help Mark /Unmark Clear All

Change

Figure 13. Change set screen after an Add.

To exit the Add Change Set screen without entering a new change set, pres 3 < Esc > or move
the cursor to the option field by pressing < Home>, type an < E> (for Exit), and press < Enter >.

'Ov),

4.3 Modify

This option allows you to modify the name, description, and/or date for an existing change set.
To invokt this function, type an < M > in the option field, highlight the change set you want to modify,
-and press. < Enter >. The~ Modify tlhange Set screen (shown in Figure 14) 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. A confirmation message, Record modit.ed, is
displayed.- To return to the Change Sets screen without modifying te change set, press < Esc > or move
the cursor to the option field by pressing < Home> , typing an < E> , and pressing < Enter > .

4.4 Delete

This function s used to remove a change set from the data base. To invoke this function, typei

- a <D> in the option field, highlight the change set you want to delete, and press < Enter >. The
Delete Change Set screen (see F'gure 15) 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.

\
4-3 January 1992
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Modify Change $et

Option |M| Exit / Modify

Name P&lD Date 1991/01/07
Description

Figure 14. Modify change set.

o

Delete Change set
-

eptien|Ej Exit / Delvte

N.4 HP 1 Date 1991/07/19
D. ription

I __

Figure 1ti. 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.

4.5 Probability
]

This function allows you the fle..ibility 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 vahtes back to tiie base case values. To invoke the
Probability 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 mes: age, highlight an event and press < Enter > . The Select Event screen
(see Figure 16) appears with < P> (ProbaMiirj) as the default cption. The change set name is shown

_
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in the upper right corner in the Change Set box. Three options are available: Exit, Probability, and

V; l<eset probability to base.t

Family - Change set -
SURRY seiect Even1 OE P

-

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

'*-P-C - N a m e DeaeriptIon
Arc tKV FT-CV107 CHECK VALVE CV107 FAILS TO OPEN
ACC Crv fi-CV109 CHECK VALVE CV109 FAILS TO OPEN

j

ACC CKV FT-CV128 CHECK VALVE CV128 FAILS To OP2N |
ACC-CKV Fi-CV130 CPECK val,VE /130 FA!Ls TO OPEN

,

ACC-CKVati-CV145 CHECK VALVE cv145 FAlts 10 DPEN '

ACC-CKV FT-CV147 CHECK VALVE CV147 FAILS TO OPEN
ACC MOV-PG-1865A ACC MOTOR OPERATED VALVE 1865A PLUGGED
ACC MOV-PG-1865B ACC MOTOR OPERATED VALVE 1865B PLUGGED
ACC Mov PG+186*C ACC MOTOR OPERATED VALVE 1865C PLUGGED
ACP RAC s? 1H1 480V AC J'IS 1H1 BUSWORK FAILURE

< Esc > <F1> <F2> <F3, <F4> <f5>
Exit Help Mark Event Clear Att Mark Range Locate

Note: "*" * marked event, " " - unused event, "#" urosed, marked event,
"P" - prob, change, SC ' c' esa change, "c" - prob, and class change

Figure 16. Select an event for probability change.

U
4.5.1 Exit

This option terminates the probability function and returns you to the Change Set screen
(Figure 11% To invoke this ortion, type an < E > in the option Geld and press < Enter > , or press the
< Esc > key.

4.5.2 Probabinty
.

This fustion allows you to modify the current uncertainty and failure data values. This current
data can then be applied to the specined events for use during event tree analysis. The changes applied
to basic event' data may be for a single event or a group cf rnarked events.

To invoke this function, type a < P> in the option field, highlight an event or mark a group of
events (using the < F2> and/or < F4> function keys) and press < Enter > (see Figure 17), if only a
single event has been selected, then the Event Probability Changes screen (for a single event) will be
displayed (Figure 18). The display is divided into fcur data areas: Event Attributes, Uncertainty Data,
Failure Data, Process Flag. The Event Attributes data display is for information only; no changes may
be made to the data fields in this display The Uncertainty Data / Failure Data areas display both the base
case and current data values. You may change sly the current data values. The Process Flag area is
a one-character field that specifies if ce:tain processes should take special note of the sclected eve .t. One

p of the following upper-case values can be input: 'S' (sensitivity analysis), T (do not expand transfers),
i
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T (l'eVer expand tran5fCTS), and T (alway $ expand tran$fer$).

Family , - Change Set -,

, SURRY Seleet Event OLP

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

'*-P-C- N a m e Description
ACC CKV-FT CV10/ rMECK VALVE CV107 FAILS TO OPEN
ACC CKDFT CV107 CHECK VALVE CV109 FAILS TO OPEN

* ACC-CKV FT-CV128 CHECK VALVE CV128 FAILS TO OPEN
ACC CKV FT-CV130 CHECK YALVE CV130 FAILS TO OPEN
ACC CKV-FT-Cv145 CHECK VALVE CV145 FAILS 10 OPEh

* ACC CKV-FT-CV147 CHCCK VALVE CV147 FAILS 10 OPEN
ACC MOV-PG 1865A ACC MOTOR OPERATED VALVE 1865A PLUGGED

* ACC-M0V PG-1365B ACC MOTOR OPERATED VALVE 1865B PLUGGED
'

ACC-MOV PG 1865C ACC MOTOR OPERA 1ED VALVE 1865C PLUGGED
* ACP BAC ST 1H1 480V AC BUS 1H1 BUSWORK FAILURE

< Esc > <F1> <F27 (F3> (F4> <F5>
Exit Help Mark Event Olear All Mark Range Locate

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

I _

,

Figure 17. Evera$ marked for modification,

___

_

-

Event Probabitity Changes

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

<F)ACC-CKi-Ff-CV109 CV109 ACC CKV FT N

<A>ACC CKV-FT-CV109
,G>ACCCKVCV109 i 2 3 4 5 6 7 8 0 10 11 12 13 14 15 15

Class Attributes N 'l 4 N N N N N N N N N N N N N
Desc rl['t ion CHECK VALVii tv109 FAILS TO OPEN

- Base - L;rcertainty Data - Current , Base Failure Data - Current
|1< Calc. Typei L <- - Dist. Type > >

3.000E+D00 <= Value -> " "-E " 1.000E 004 < - Prob - > " -~ E--
+0. 000E+ 000 <- L ambda -> - - - - E -- --31 < Corr. Class. >

Process Flag +0.000E +000 <- Tau -> "-"E"-
> +0.000E + 000 <- M issi on -> "'-- E -"- Flag<

!

hote Leave Current values blank if no changes are desired.

(
-

Figure 18. Changes to an event probanility.
1
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m

{N When the Process Flag field is blank, the transfer associated with this event is expanded for
i

. failure references. For success references, the transfer is also expanded; however, the cut sets generated. u

are remoted from the failure cut sets using cut set matching. An ''X" tells IRRA3 that the basic event
-

is to be used for failure references, but success references are to be treated the same as if the Dag 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 "I" causes IRRAS 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 17) us:ng the < F2> and < F4> function keys,
and the cursar was in the ction field, thw upon pressing < Enter > the Events Probehility Changes
screen (for a group of events) will be displayed (see Figure 19). This display is divided into three areas:
Uncertainty Data, Failure Data, and Process Flag. As before, bvth 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.

4

Event Probablifty Changea

uncertainty Data Faiture Cata
Distribution Type Calculation Type> >

Value >'"E-" Probability > - -'E""
Correlation Class > Lambde > '""E-"-

Process Flag fau - -- E- "-
, Flag > Minston Time - " 'E-- "a

\
Enter change values required.

Note : Att marked event charge probabititles wilt be affected.
Press < Esc > to returf without changing.

1

Figure 19. Event change screen for inarked events.

Tne probability changes made are renected on the Select Event display by showing a "P" to the
left of the affected events, Probability changes have a higher priority than class changes. When both
are applied to an event, the probability change wi!! be used during fault tree / sequence analysis. This is
indicated by flagging the affected events with a "P" and "c" as shown in Figure 20.

On the Event Probability Changes display, help screens are supplied for all data entry Delds.
Pressing < F1 > when the cursor is :n any data entry Deld 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 Geld may be used to enter
the desired data value, which will then be transferred into the proper data Deld upon exitiog the help
screen. . Highlighting an item in the help form list will set the correct value in the data entry field.

4-7 January 1992
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Family ~

$URRT g'I*C t Event p

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

>*-P-C - N a m c Deacript ion
* P c ACC-CKV-FT-LV107 CHECK VALVE CV10' F AILS TO OPEN

ACC-CKV-FT CV109 CHECK VALVE CV109 FAILS TO GPEN
* P c ACC-CKV FT CV128 CHEF'K VALVE CV128 FAILS TO OPEN

ACC*CKV-FT-CV130 CHECK VALVE CV130 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 1865B ACC MOTOR OPERATED VALVE 18658 PLUGGED
* P c ACC-MOV-PG 'R65C ACC MOTOR OPERATED VALVE 1865C PLUGGED
* P c ACP 04C ST 1H1 480V AC BUS 141 BUSWORK FAIL.)RE

< Esc > <t1> <F2> <F3> <F4> <F5>
Exit Help Mark Event Clear All Mark Range Locate

Note: "*" fir.rked event, " " - unused event, "#" unused, inarked event,
"P" prob change, "C" - class change, ac" prob. a d class change

Figure 20. Event probability and class changes Dagged.

Currently, there r 'seven predenned distribution types available. The predenned distribution
types are normal, legnormal, octa, gamma, chi-squared, exponential, and uniform. In addition to these
predenned distribution types, user-der c3 histograms may be used. The default distribution type is the
lognermal. Figure 21 shows the h, . cm associated with the dit,ribution type field on the Event
Probability Changes screen. From this help screen, help forr.s 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 consist 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 calcuhtion 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 22.

|

|
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Eyent Probability Changes |
.-

Uncertainty Distribution Types
Distri ->

Value type Distribution Values E ---
Corret E--

L Log Normal. Error Factor E- --
Flag = N Normal, Standard Dev. E-

B Beta, b of Beta (a,b)
G Genna, u of Ganna(a)
C Chi Squared, Degrees of FreMom
E Exponential, none
U Uniform, Upper End Pt.

Note H Histogram, Histogram Ntstler ted.
_

*
Distribution Type->N

Figure 21. Uncertainty distribution types (probability change).

Ev Faltura Data Caiculation Types

type Calculation Method
Uncer --

Distrioution 1 Probability
9 2 Lambda * Mission Timegh value - 3 1 - Exp(-Lambda * Mtssion Titte) -

Lambda * Min (Mission ilme, lau) -Correlation '
.

Pro 5 operating Component with Repair (Fult Eq) -

F lag -- 6 Lambda * Tau / 2.0
7 i+ (EXP( Lambda * Tau)-1,0)/ (Lanbda * Tau) -

,

8 Base Probabliity + Probability
9 Base Probability * Probability

-

1 Set to rouse L<ent (Falled, Protal.0)
F Set to House Event (Successful, Protro.0) -

Note : ALL I Ignore this Event (Remove it f rom logic)
Pre $ Set to System Min Cut Upper Bound

.

Press <Fl> for help with any highlighted type

Calculation Type ->4

_ . _ _ _ _ _ _ . .

Figure 22. Failure data calculation types (probability changes),

d 4-9 January 1992
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i

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

G.1

|

P = failure probability of the basic event, '

p = failuu 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 Typd P = p.
.

|
Calculation Type 2 P = L * y. l

Calcuh.. ion Tynd P = 1 - Exp (-L * ).
;

Calculation Tvod P = L * Min (t,,, T).

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

Calcolation Tyne 6 r, = L * (T/2).

Cal-culation Ty112 P = 1 + (EXP[ L * T] - 1) / (L * T).

Ca]tulation Tvoe b P = bp + p.

Calculatio 1 Type 4 P = bp * p.

Calculation Type.I P = 1.0 (1 louse event - failed).

Calculation Type F P = 0.0 (house event - successful).

Calculation Type _I P = 0.0 (ignore event).

Calci ulon Tyne S P = 0.0 (find a system with the same name and use its current mincutt

upperbound as the probability)

4.5.3 Roset 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 foi a single event, type an < R> (Reset probabilities) in the
option field, highlight the desired event r,ame and then press < Enter >. The message " Reset
IIIGIILIGIITED probability change? (Y/N)" is displayed at the bottom of the screen. To reset the
probability back to the base case value enter < Y > fo; yes. To terminate the reset operation enter

4-10 January 1992
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'< N > for no.
7-
(
.(, To reset the probability changes for a group of events, mark the desired events using the F2

and/or F4 Leys, 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
tac reset operation, or < N> to terminate the reset operation.

T reset all event probabilities to the base case values, clear all existing trarks with the F3 key,
type an < R> in the cotion Geld and press < Enter > . The message " Reset ALI ohability changes?
(Y/N)" is displayed at the bottom of the screen. Press < Y> to perform the resm operation, or <N>
to terminate the reset operation.

4.6 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 sct before pressing < Enter >, the mes: age An event
change nmst he highlighted will be displayed at the bottom of the screen. The screen display for this
option is shown in Figure 23. All data Gelds ir. he four data areas are data entry fields. The event class

,

is defined by entering data in the Evem Attributes data Gelds. The more of these Gelds that are Alled in
the finer the class dennition becomes.

[ - Family - Change set -

|SURRY C|aaa Chanye OEPg ,

~J u.,,,

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

<P20EP* N
<G>

1 2 3 4 5 6 7'8 9 to 11 12 13 14 15 16
Clas 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 <F1> for list of types)
Value > --- --E --- Probability > ------[----
Correlation Class-> Lambda ->----E---

* - Process itag Tau > ---E- -

Flag >S Hission TI ne > - E --
__

;

Figure 23. Chss change for event data.

| The class changes that you request are renected on the Select Event display by showing a "C"
'

to the left of the affected events (Figure 24) 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

m
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analysis. This is indicated by Dagging the affected events with _ "P" and "c" as shown in FiguFe 24.

Family - Change Set -
SURRY SeIect Event OCP

..

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

3-9-C- N a m e D3scription
P c ACC CKV-FT CV107 CHECK VALVE CV107 FAILS 10 OPEN
P c ACC CKV-FT-CV109 CHECK VALVE CV109 FAILS 10 OPEN
P c ACC-CKV-F1-CV128 CHECK VALVE CV128 FAILS TO OPEN
P c ACC-CKV FT-Cv130 CHECK VALVE CV130 FAILS TO OPEN
P c ACC-CKV FT CV145 CHECK VALW CV145 FAILS TO OPEN

0 ACC-CKV FT CV167 CHECK YALVE CV147 RAILS TO OPEN
ACC-MOV PG 1865A ACC MOTop OPERATED VALVE 1865A PLUGGED

AlC-MOV PG 18658 ACC MOTOR OPERATED VALVE 1865B PLUGGED
ACC MOV-PG 1865C ACC MOTOR OPERATED VALVE 1865C PLUGGED
ACP-BAC ST 1H1 480V AC BUS 1H1 BUSWORK FAILURE

< Esc > <F1> <F2> <F3> <F4> <F5>
Exit Help Mark Event Clear All Mark Ranga Locate

Note- "*" - marked event, " " unused event, "#" - unused, mark ed event,
"P" - prob, change, "C" class change, "c" - prob. and class changc

Figure 24. Class and probability changes applied to select events.

O
On the Class Change display, help screens are supplied for all data entry fields. Pressing < FI >

when the cursor is in any data entry field will cause a help screen to be displayed. Figure 25 and
Figure 26 show the help screens for Distribution Type and Calculation Type, respectively. Most of the
help forms in this 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 field upon exiting the
help screen.- Highhghting an item ir. the help form list will set the correct value in the data entry field.

4.7 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 uncertainty distribution for a variable that can not be expressed
with one of the predefined distribution types. The Edit Histo; rams screen (Figure 27) 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 Geld. If N 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

| the Change Sets screen and piess < Enter > . Figure 27 will be displayed.
.

|
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b
Family - Change Set -

SUR'Y C|asa Change OEP

I - Uncertainty Distribution Types
h.im ion Init?

<P20EP* W

<G> Type Distribution Values
5 16

Class Att L log Normal, Error Factor N N
b Normal, Standard Dev.-

B 8 eta, b of Beta (a,b)
G Gamma, a of Gansna(a)

Distri C Chi Squared, Degrees of Freedom ->

tpress E Exponential, none pes)
Value U Uniform, Urper End Pt. [ ---

Correl N Histogram, Histogram Ntrber E-
g....

Flag - E----
Distribution Typ: >W

Figure 25. Uncertainty distribution types (class changes).

-

Family ---i t e t -

SURRY Failure Data Calculation Types
A

Type Calculation Method

Names 1 Probability Init?
<P>0EP* 2 Lantda * Miuton ilme N

<G> 3 1 Exp(-Lambda * Mission Time)
4 Lanbda * Min (Mission Time, Tau) .

Class Attribute 5 Operating Component with Repair (Full Eq)
6 Lambda * Tau / 2.0
7 1+ (EXP(-Lambda *Tou) 1.0)/ (Lanbda * Tau)

Uncer 8 Base Probability + arobability -

Distribution 9 Base Probability * Probability
(press <F1> T Set to House Event (Failed, Prob =1.0)
Value F tet to House Event ($uccessful, Prob =0.0) -

Correlation 1 Ignore this Event (Remove it from logic) -

Pro S Set t<. System Min Cut Upper Bound -

I F l a g - - --- -

|
Press <F1> for help with any highlighted type -

Calculation Type '5

- Figuro 26. Failure data calculation types (class changes).

(*
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?amiiy
sURRY Edit HI6 toerams

Option |El Exit / Add / Modif y / Delete

- # -T- N a m e - Descript ion
1 P E1

10 P M10
11 P M11
12 P M12
13 P M13
14 P M14
15 P H15
16 P M16
17 P Hl7 --

18 P M1B

< Esc > <F1> <Fct <F3> <F4> <F5>
Exit Help Mark / clear Mark / Clear Mark / Clear Locate '

Item ALL Range
hote Histogram Type P = Percentage format Rs Range Format

Figuro 27. Edit histograms menu.

4,7.1 Exit

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

4.7.2 Add IIistograms

i
This option allows you to create a user-deGned distributler. type. To add a new histogram to the -

data base, type an < A > (Add) in the option Geld and press < Enter >. At this point, Figure 28 is
displayed and you are given the choice of adding the histogram data in .:ither a percentage format or in
a rangi format.

If you wish to add a percentage histogram to the data bie, anter a <P> (Percentage) in the
option Geld. 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 29 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% cf 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 (Figurs 30). 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.

O
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FamilyN ~-

S'JRRY Edit HI$ tog ams

Option || Percentage Format / Pange Format

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

10 P M10
11 P H11
12 P N12

f 13 P H13
14 P M14
15 P M1$
16 P N16
17 P HTT |

18 P N18

< Esc > <F1> <F2s <F3> <F4> <F5>
Exit Help Mark / Clear Mark / Clear Mark / Clear locate

item All R ahtee'

hote : Histngram Type P = Percentage Format R e Range Format[

' '

n
- =, , , ,

| Figure 28. Select perccmage or range format for the histogram.
l
| - - . vAw -
I

8F am : y s

[ SURRY Add Mistogram
( \
l L
i OptionjA| Exl! / Add Percent sum 97.00
| Pe, cent Left 3.00

Percentage Formati s==-

Name PERCENTHIST
Do u lp*lon ' percentage histogram example

Area Probability Percent Area Probability Percent
$ 4.000E 002 15.00 11 - -E---- ----- -j

| 2 1.20CE-001 46.00 12 --- -E---- --- --

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

4 ......e. .. 14 ......g........... ... ...

s ......g....

s .. ...e.... ...... 3,5
......t........... .......

6 ......g.... ......

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

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

; .....-E---- 19 - -- -t--- -- -------- --

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

1 -

I
!
''

Figure 29 Adding a percentage histogram.
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family
SURRY Add H I5t0 gram*

Opt'on l Al Exit / Add Percent s m 97.00
Percent left 3.00

- Percentage f ormat

Name PERCENTP $*
Description percentaie histogram example

,! Area Probability 6-* cent Area Probability Percent
1 4.000E-002 15.N 11 --E- - -- -

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

3 2.000E-002 36.00 13 - F. -- -- --

4 B,000E 001 3.00 14 --- - E- - - - --

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

6 -----E-- - -- -~~- 16 ----E---- -----

y ......g.... 17 ......g.... .............

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

, .....-E - -- - - 19 - --E- -- - --

In ......g.... 20 . ....g........... .......

I

Figure 30. 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
a Range Format Histogram screen (cigure 31). On this screen, type in a name and a destription for the
range histogram. Then, 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 should be entered. There is a maximum of 20 bins allowed for each range
histogram, Figure 31 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 (d;n 1), the height for the sub-interval of 0.2 to 0.6 is 70.0 (Din 2), the height for the sub-interval
of 0.6 to 0.8 is 20.0 (bin 3), and the height for the last sub-interval of 0.8 to 1.0 is 5.0 (Bin 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. 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
< Euter > to save the newly cre4ed 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.
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( Family
%/ sURRY Add Hiatog7.m

OptionJA| Exit / Add

Range Format

Name RAE! Hist
Description emanple of a range histogram
starting Prob +0.000E+000

Sin 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. - J E---- --E- 15 - -- E- -- - -- E -

-E'- -' E----6 -"---E--- ----'E' ' 16 '

7 --' -E--*- --'E' - 17 --'E-'- ---'E ' -

8, .''..'.E.',.. . ' -'E
----~E-- 18 -- ~--E- --

E *~

......E.... 19 ....-E.~. - -E.....

10 -- --r --- ----"E "- 20 ''-E-"- -*-"E-'-

Figure 31. Md a range histogram,

b 4.7.3 Modify Illstograms
4

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, er any of the
probabilities or percentages. Remember, the percentagus must total 100% before it will be accepted as

,

| a valid percentage histogram. Figure 32 demonstrates de screen for modifying histogrants in ;;ercentage
! format.

If you selected to modify a range histogram, then the histogram data will be displayed in range
L format. You may change the histogram's name, description, and any of the bin's starting points, ending

points, or probabilities. Figure 33 demonstrates the screen for modifying histograms in range format.

If you wish to save the modifications made to the selected histogram, type an < M> (Modify)
in the option field of the Modify Histograms screen and press < Enter > . If you wish to exit this screen

| without modifying the histogram, enter an < E> in the option field and piess < Enter >, or press the
i < Esc > key.

l'
t
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Ofamily

-f Modify H i stoeramSURRY

option |M| Exit / Modif y Fercent Sam 100,00
Percent Left .00

Percentage format

kame HISTPER0ENTIEST
|

Descri,stion this is an example of a percentage histogram

Area ProbaLility Percent Area Probability Fercent
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 ......g.... 33 . ....g.... . ....

I

... ... ,

6 ......t -- 16 ---- t- -- - ---- - -

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

s ......E - - -- - 18 --- -E -- - ----

, ......E- -- - ---- tv - E- --- --

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

_

Figure 32. Madify a percentage histogram.

I

family -----
SURRY Modify H Istogram

Option [Mj Exit / Modif y

Range Fornet

Name RANGEN:$1
Description exanple of a range histogram
St6rting Prob +0.000E+000

Bin End Prob Hele't Bin End Frob Height
1 2,000E 001 1.00' 001 11 -- - -E---- ------E----a

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.... is .. ...g.... .. ..t...
6 ----- E- - --~~--E --- 16 --- E -- -- - -E----
7 ......g,... ......g.... 17 .. . .g.. . ... ..g...

8 ------E ---

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

, .... .g.... .g.... ,9 .. ...g.. . ......g.. .

| 10 - ---E- -- ---- -E - 20 --- E- ~- ----- E----

.

Figure 33. Modify a range histogram,
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4,7.4 Delete IIistograms
s

To delete an existing histogram from the data base, type a < D > (Delete) in the option tield of
the Edit Histograms screen, highli ht the histogram to be deleted, and press < Enter >.6

This action will result in displaying the selected histogram in the appropriate format on the Delete
Histograms screen. To delete the histogram, type a <D> (Delete) in the option field and press
< Enter > , To exit 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 34 and Figure 35 show
examples of the Delete Histograms screen for percentage histograms and range histograms, respectively.

.,

Family
SURRY 0eL4te Histogram

s

Option |Ej Enit / Delete

;
Percentage Format |

Name PERCENTHIST
Description percentage histogram etarple

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

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

3 P.000E 002 36.00 13 - - --E-- - -- -- -

4 8,000E-001 3,00 14 +-- E -- ++ ----

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

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

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

a ......g.... is ......i.... .......... ...

, ......g... 3, ......g........... .......

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

Figure 34. Delete a percentage histogram,

t
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family

sURRY Deiete Hi stogram j

!

Option |El Exit / Delete

Range format

Name R ANGE NIST

Description emanple of a range histogram
Storting Prob +0.000E+000

Bin End Prob Height bin End Prob Height
i 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 5.000'.+0e0 14 --""E"- "'"E"
5 -E--- -- -r-- - 15 - --E-- - -- E ---
6 '''E'-- '---E--' 14 '-~~E -- ''- E -
7 " --E- - -~~E-" 17 -E"" """E"-
8 - ---E - - 18".".".E~-. . . E.... .....g__ i, ."_ ". E-

-

-"."E--9 .g__ _ E"
_10 .....g.._ .._ _g. .. 20 --- -E"- "--E""

_

Figure 35. Delete a range histogram.

4.8 Generate C hanges

This option applies the event data modifications s| ecified by the selected change sets to the basic
event data Gle. This option must be executed prior to any data analysis if you wish the change set
modi 6 cations to be reflected in the analysis results. Tha Generate Changes option creates new current
event data, which is used when a user wishes to run an .mcertainty 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 tb generation process, and then press < Enter >.
Upon pressing < Enter >, the default mission time ar d propagate event failure flag are displayed at the
bottom of the screen (Figure 36). If you do not wish .o 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 .iata has been generated (no changes) is displayed
at the bottom of uic Giange 5 eta sacen

if the propagate event failure flag is set 'o 'Y' and it an event is failed (i.e., set to house event
"T"), then any event with the same " system" ano 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
change set has both a class change and a probability change associated with it, the probability change

4-20 January 1992
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Family
SURRY Change $e1 s

Option |0| Exit / AM / wodify / Delete / Probability / class
Histograms / Cenerate Changes / Report Changes / Base Case Update

#-Neme Des ription
1 AAA
? OEP

HP 1
P&lD

h
.

| rnter Mission Time f or Generation
2.400t+001

Propagate Event Falture ty/n) w

(
uur

Figure 36. Set mission time for get erate changes,

takes precedence over the class chan;e when generating new current case event data values. If the event
does not have an associated probability change or class change, then the current case event data values
will be set equal to the base case data for that event.

If you select the Generate Changes option 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 ' hen the
probability and class changes in the change sets marked with the highest number will take pecedence
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. Event C has only a class change in CS 1. Event D has no probability changes or class changes
associated with it 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. (Probahility 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 associated 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

4 21 January 1992
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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 rnade to event D in any of the marked change sets.)

4.9 Report Changes

This option allows you to create reports that reDect the event modi 0 cations that currently exist
within the data base. There are three report types: Unaffected Events, Affected Events, and All Events
(see Figure 37). ,Each of the report types may he sorted by event name, ascending probability, or change
!.ets, in addition, a report may be routed to the console, an attached printer, or a disk file. When a
report is routed to the printer or a disk file, the data will be echoed on the console.

[ vent change I

Report iype

Exit

Unaffected Events (Base)
AF tected Events (current)
All Events (Base, current)

option |El

Figure 37. Selecting the event report type.

4.9.1 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 > .

i

4.9.2 Unaffected Events (llase)

This option allows you to generate a report of the events that are not affected by any of the
change sets that currently exist in the data base. To invoke this option, type < U > in the option field
and preu < Ler > . The sort selection menu will be displayed, allowing you to sort the data by event
name, ascending probability, or change set (see Figure 38).

1
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i

Sort By :

Event home
Ascendthg Prot >ebilities
Change Sets

Option {El

Figure 38. Selecting the sorting order for event reports.

After the sorting method has been selected, you are asked to specify the routing of the report
(Figure 39).

REPORT Or110h5

Report 1|tte

Events Not Af fected By Change Sets

Output File Name
CON

NOTE: File kame = " 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:llSilNG, C:\ REPORT \ REP 1, and RESULTS.

.

Figure 39. Unaffected events (base) report routing.

4.9.3 AFfected Esents (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 to sort the data by event name,
ascending probability, or change set (Figure 38).

4-23 January 1992
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After the sort v method has been selecteu, you are asked t: specify the routing of the report (seei

Figure 39).

4.9.4 All E5ents (llase, 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 38).

After the sorting method has been selected, you are asked to specify the routing of the report (see
Figure 39).

4.10 Base Case Update

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

To invoke this option, type < B> (Dase case Update) in the option field, mark the desired
change set (s) and press < Enter > . A confirmation screen (Figure 40) will appear to ensure you wish
to update the base case values with the temporary data values from the marked 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 41). 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.

In order to run a base case update at least one change set must be marked. This 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 vahies. 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 esents hate
been updated with changed values will appear at the bottom of the screen.

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

If more thas one change set has been marked and is being used in the base case update, then the
probability and c' ass changes in the highest numbered 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.

|
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Family
SURRY Change $ets

Base Case Upjate

WARhlkC This option will transfer the etternate or tettporary values
f or basic evente marked with either a class change or a
pr obability snange to the base case values in the data base.

The existing base case values f or those marked events mit t

be test.

A.e you sure you want to do thist (Y/h) W

Figure 40. Contirm the base case update request.

Family
$URRY Change Sets

Option [B] Exit / Acti / Modify / Delete / Probability / Class
Histegrams / Generate Changes / Report Changes / Base Cast Update j

!

#-Name Deacript i on
1 AAA-

2 OEP
HP-1
P&lD

Enter Mission T it.r f or Generation

2.400E*D01

Figure 41. Set mi31!:'e Unie for base case update.
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p 5. BUILD FAULT TREES
k

This option allows you to graphically build and edit fault tree models and output them to several
hard copy hardware devices. The defaults for the hardware devices are set la the constants screen (Figure,

2).' When this option is selected, Figure 42 is displayed.-

.

1

Family
sURRY IRRAS

Fault free Graphics system

Exit

Build Graphic Trees

Plot frees
load Graphic frees

* Alpha to Graphics
Graphical Pager

extract fault frees
Define Plotter Pens

option |E|

r Figure 42. Build fault trees menu.
k

As shown, the following options are available:

. Exit - Returns you to the IRRAS Main Menu.

Build Graphic Trees - Allows you to construct the actual fault tree diagram.
.

Plot Trees - Allows you to plot an HP graphics file.

Load Graphic Trees Allows you to load a .DLS (graphics) file.--

,

Alpha to Graphics - Allows you to convert the alphanumeric logic for a
system or subsystem to a graphical format.

Graphical Pager - Allows you to break-up a diagram into multiple pages.

extract Fault Trees - Allows you to extract fault trees, clear extracted fault
trees, and display extracted fault trees.

Definc Plotter Pens - Allows you to assign colors to your plotter pens.

.
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Each of these options is discussed in the following paragraphs.

5.1 Build Graphic Trees

This option allows you to construct the actual fault tree diagram. You may start building from
scratch or from an existing file to generate or modify logic. When this option is selected, Figure 43 will
be displayed. The editing commands are shown in the left column, while the rest of the screen is the
drawing surface. The editing commands shown in upper-case letters have additional pop-up menus
associated with them. The cursor is used to position pop-up menus, draw lines, place drawing symbols,
and select menu options.

To invoke any of the editing commands (using a mouse), position the cursor over the desired
editing command on the active menu. The active menu is the last menu you pulled up or moved. When
the editing command box is highlighted (a white line outlines the box). press the left mouse button, The
command is now invoked. Each editing command is aescribed in the following paragraphs.

' 1.1 EXIT,

This option terminates the editing session and returns you to the previous screen. To invoke this
option, position the cursor over the EXIT box and press the left mouse button or < Enter > .

5.1.2 51ose

The move command, which is represet.ted by + , allows you to position the editing command
menu anywhere or .he screen. When you invoke this command, a white line surrounds the entire editing
menu. Diag the i:ursor to position the outline at the new location and press the left mouse button or
< Enter > . The mer u will be displayed at the new location.

5.1.3 SIIOW

This command clears the screen and re-displays the currently defined diagram.

5.1,4 BILD

This command allows you to generate drawing symbols, When you invoke this command, an
additional pop-up menu is displayed (Figure 44). This submenu contains all the constructs needed to
create fault tree models. These constructs are

5-2 January 1992
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Figure 43. Editing commands for the BILD option.
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l Figure 44. BILD pop-up menu options.
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-BUILD *A) Allows you to move the BUILD pop-up menu to a new location
! on the screen. When you invoke this command, a white outlineD box appears. Drag the cursor to position the outline to the

desired location and press the left mouse button or < Enter >.
The DUILD pop-up menu will be re displayed at the new
location.

Line Allows you to draw lines. When you invoke this option, you
will be prompted with Enter points for line. The cursor will
change from an arrow to a cross hair. Position the cross hair at
the point where you want the line to begm, press the left mouse
button or < Enter >. The cross hair will now change into a
small dot. Drag the cursor in the direction you want the line to
follow. When satisfied with the length and direction of the line,
press the left mouse button or < Enter > . If the multipick option
is turned on (see Section 5.1.16), the prompt Enter points for
next line will appear. You may draw another line or press the
right mouse button to terminate line mode. When you terminate
line mode, the cross hair will return. Press the right mouse
button to return to the normal cursor mode (arrow).

And Generates the "And" symbol. Move the symbol to the desired
screen location and press the left mouse button or the < Enter > '

Ley, if the multipick option is turned on (see Section 5.1.16), '

[ j another And symbol will appear automatically. You can position
this symbol to the desired location or press the right mouses

button to terminate And symbol generation.

Or Generates the "Or" symbol. Move the symbol to the desired
screen location and press the left mouse button or the < Enter >
key. If the multipick option is turned on (see Section 5.1.16),
another Or symbol will appear automatically. You can position
this symbol to the desired location or press the right mouse
button to terminate Or symbol generation.

Devent - Generates the "Bevent" symbol. Move the symbol to the desired
screen location and press the left mouse button or the < Enter >
key. If the multipick option is turned on (see Section 5.1.16),
another Bevent symbol will appear automatically. You can,

position this symbol to the desired location or press the right
mouse button to terminate Bevent symbol generation.

Table Generates the " Table" symbol. Move the symbol to the desired
screen location and press the left mouse button or the < Enter >
key. If the multipick option is turned on (see Section 5.1.16),
another Table symbol will appear automatically. Yom can

a position this symbol to the desired location or press the right
'

mouse button to terminate Table symbol generation.
t
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' N/h1 OR Generates the "N/M OR" symbol. hiove the symbol to the
desired screen location and press the left mouse button or the
< Enter > key. The prompt Enter N (out of) M values will

2 6 appear at the bottom of the screen. Enter the required values
(e.g. 2 5) and press < Enter > If the multipick option is turned
on (see Section 5.1.16), ar.other N/h1 OR symbol will appear
automatically. You can position this symbol to the desired
k<ation or press the right mouse button to terminate N/M OR
symbol generation.

Uevent Generates the "Uevent" symbol. Move the symbol to the desired
screen location and press the left mouse button or the < Enter >
key, if the multipick option is turned on (see Section 5.1.16),
another Uevent symbol will appear automatically. You can
position this symbol to the desired location or press the right
mouse button to terminate Uevent symbol generation.

Transin Generates the "Transin' symbol. Move the symbol to the
desired screen location and press the left mouse button or de
< Enter > key. If the rnultipick option is turned on (see Section
5.1.16), another Transin symbol will appear automatically. You
can position this symbol to the desired location or press the right
mouse button to terminate Transin symbol generation.

Houae i Generates the " House' symbol. Move the symbol to the desired

A
screen location and press the left mouse button or the < Enter >
key. If the multipick option is turned on (see Section 5.1.16),
another House symbol will appear automatically. You can
position this symbol to the desired location or press the right
mouse button t.o terminate House symbol generation.

Inhibit i Generates the " Inhibit" symbol. Move the symbol to the desired
screen location and press the left mouse button or the < Enter >
key. If the multipick option is turned on (see Section 5.1.16),
another Inhibit symbol will appear automatically. You can

i
position thir, symbol to the desired location or press the right
mouse button to terminate inhibit symbol generation.
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Generates the "Not And" symbol. Move the symbol to theNot And ipl @ desired screen location and press the left mouse button or the!

V g < Enter > key. If the multipick option is turned on (see Section
4 5.1.16), another Not And symbol will appear automatically.

You can position this symbol to the desired location or press the
right mouse button to terminate Not And symbol generation.

Not Or Generates the "Not Or" symbol- Move the symbol to the desired
screen location and press the left mouse button or the < Enter > |

key, if the multipick option is turned on (see Section 5.1.16), i

another Not Or symbol will appear automatically. You can j

position this symbol to the desired location or press the right j
mouse button to terminate Not Or symbol generation. !

l

BBevent Generates the "BBevent" symbol. Move the symbol to the
desired rcreen location and press the left mouse button or the
< Enter > key, if the multipick option is turned on (see Section
5.1.16), another BBevent symbol will appear automatically. You
can position this symbol to the desired location or press the right
mouse button to terminate BBevent symbol generation.

RTrans Generries the "RTrans" symbol. Move the symbol to the
desired screen location and press the left mouse button or the
< Enter > key. If the multipick option is turned on (see Section

'

5.1.16), another RTran.* symbol will appear automatically. You

j can position thit symbol to the desired location or press the right
mouse buiton to terminate RTrans symbol generation.*

LTrans Generates the "LTrans" symbol. Move the symbol to tne desired
rcreen location and press the left mouse button or the < Enter >-

key.. If the multipick option is turned on (see Section 5.1.16),,

another LTrans symbol will appear automatically. You can
position this symbol to the desired location or press 'he right
mouse button to terminate LTrans symbol generation.

UdTrans - Generates the "UdTrans" symbol. Move the symbol to the
desired screen location and press the left mouse button or the
< Enter > key. If the multipick option is turned on (see Sectiony 5.1.16), another UdTrans symbol will appear automatically.
You can position this symbol to the desired location or press the-

right mouse button to terminate UdTrans symbol generation.

Horbox Generates the "Horbox" symbol. Move the symbol to the
desired screen locatian and press the left mouse button or the
<Entcr> key. If the multipick option is turned on (see Section
5.1.16), another Horbox symbol will appear automatically. You,

can position this symbol to the desired location or press the right
mouse button to terminate Horbox symbol generation.

.<
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Verbox Generates the "Verbox" symbol. Move the symbol to the
desired screen location and press the left mouse button or the

| < Enter > key, if the m.iltipick option is turned on (see Section
5.1.16), another Verbox symbol will appear automatically. You
can position this symbol to the desired location or press the right
mouse button to terminate Verbox symbol generation.

5.1.5 I DIT

This option allows you to modify fault tree diagrams. In addition to modifying the actual
diapum, you may use this option to load existing diagrams and modify various attributes of the drawing.
When you invoke the EDIT option, a pop +p menu (Figure 45) will be displayed. The first box,
--EDIT-*, is used to posnian the pop-up menu to a new location on the screen. The remaining editing
opticas are described in the following paragraphs.

5.1.5.1 NITRIBUTES. This option allows you to specify the actual attributes of the symbols
and text used in the fault tree diagram. Attributes include text size, line type, fill, font size, etc.
Changing the attributes does not affect the global (default) values. Only the specific objects selected
while in the given made (e.g., Fill Col, Line Col, etc.) will be affected When you invoke this option
an additional pop-up menu is displayed .s shown in Figure 46. The following attributes may be-

modified:

Fill Col This attribute allows you to change the color for the drawing symbols.
~When you pick this option, the message Pick a new color from the
color har will be displayed at the bottom of the screen. To select a
color, position the cursor over the desired color and press the left mouse
button. (NOTE: The t 4 (color) option is active at this time. This
option will display the additional color selections available.) Next, you
will be prompted to Pick shapes to be modified. The cursor will
change to a cross hair. Box the shapes to be changed by marking
opposite corners. To box the symbols, position the cursor on the
symbols to change and press the left mouse button. The cross hair is
replaced with a small white dot. Drag the cursor over the shapes to be
changed. An outline box appears. When the box surrounds the desired
shapes completely, press the left mouse button. The box will disappear
and the selected symbols will change to the new color. If no shapes
change color, then the selected box was not large enough to include any
shapes. If the multipick option is turned on (see Section 5.1.16), you
will be prompted to Pick next shapes to be modified. At this point you
may select more shapes or press the right mouse button to terminate this
process.
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Line Col This attribute allows you to cha'.ge the color of the lines in the current-

diagram. Again, you will be prompted to l'ick a new color from the
color bar. To select a color, position the cursor over the desired color
box and press the left mouse button. (NO'15 . The t 4 (color) option is
active at this time. This option will display the additional color
selections available.) Next, you will be prcmpted to l'ick the line(s) to
be modified The cursor will change from an arrow to a cross hair.
Ilox the lines to be changed by marking opposite corners. To box the
lines, position the cursor on the lines whose color you wish to change .
and press the left mouse button. The cross hair is replaced by a small
white dot. Drag the cursor through the lines to be modified. A box
appears surrounding the chosen lines. When the box completely
surrounds the chosen lines, press the left mouse button. The box will
disappear and the selected line(s) will change to the new color. If the
multipick option is turned on (see Section 5.1.16), you will be prompted
to Pick nest line(s) to be modified. At this point, you may choose
additional knes to change, or press the right mouse button to terminate
the process.

Line Type - This attribute allows you to select the line type. When you select this
option, a small window appears displaying the three available line types
(soild, broken, or dotted line). You will be prompted to Pick line type.
The cursor will change to a cross hair, position the cross halt over the
desired line type, and press the left mouse Sutton. Next, you will be
prompted to Pick line(s) to be modified. Box the lines to be changed

\ by marking the opposite corners of the region. Choose the lines to be
modified by positioning the cursor over the lines to be modined and
pressing the left mouse button. Again, the cursor changes to a small dot.
Drag the cursor over the lines to be modined, An outline box will
appear. When the box completely surrounds the lines to be modified,
press the left mousa button. The box will disappear and the selected
lines will change to the new line type. If the muhipick option is turned
on (see Section 5.1.16), you will be prompted to Pick next line(s) to be
modified. At this point, you may select more lines or press the right
mouse button to terminate the process. Upon termination, the norma!
cursor will return.

|- Text Col This attribute option allows you to change the color of the text in your
: faalt tree diagram. When you invoke this option, you wil; be prompted

to Pick u new color from the color bar. Position the cursor over the
! desired color and press the left mouse button. (NOTE: The t 4 (color)

option is active at this time. This option will display the additional color'

| selections available.) Next, you will be prompted to Pick text to be
modified. The cursor will change from an arrow to a cross hair, flox
the text to be changed by marking the opposite corners of the text area..
To box the area, position the cursor over the text to be changed and
press the left mouse buiton. A small dot will appear. Drag the cursor

j over the text until the outline box surrounds all the desired text. Press
|
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the left mouse button. All selected text will change to the new color.
If the multipick option is turned on (see Section 5.1.16), you will be I

prompted to Pick next text to be modified. At this point you can select
more text or press the right mouse button to terminate the process. The |
color change will only affect the selected text.

'

Text Size - This attribute option allows you to specify the height of the text in your
diagram. When you invoke this option, ynu will be prompted to Enter
text slie. Text sizes are indicated by a number between 0.01 and 66 00,
with 66 being the full 66 lines from the top to the bottom of the screen.
This roughly corresponds to the 66 lines on a full sheet of regular paper.
For the purpose of writing text in gate blocks, a text size of about 0.5 is
appropriate. The size looks too small on the screen, but it is a good size
for sending to a laserjet printer Larger text sizes will be necessary for
printers with lower resolution. Next, you will be prompted to Pick text
to be modified. Position the cursor on the text to be resized and press
the left mouse button. A small dot will appear. Drag the cursor over
the text to be resized. When the outline box completely surrounds the
text to be mod;fied, press the left mouse button. The box will disappear
and the selected text will be displayed in the new text size. If the
multipick option is turned on (see Section 5.1.16), you will be prompted
to Pick next text to be modified. At this point you can select more
text, or press the right mouse button to terminate the process. This new
text size will only affect the selected text.

Text Just - This attribute allows you to justify selected portions of the int in your
diagram, When you invoke this option, you w ill be prompted to Pick
text to be modified. Position the cross hair over the text to be justified
and press the left mouse button. A small dot will appear. Drag the
cursor over the text to be justined. When the outline box completely
surrounds the desired text, press the left mouse button. The outline box
will disappear and the selected text will be justified (see Section 5.'.1I
for a complete discussion on setting the justification). If the multipick
option is turned on (see Section 5.1.16), you will be prompted to Pick
next text to be modified. At this point you may select additional text,

| to be justified or press the right mouse button to terminate the process.
Only the selected text will be justified. The remaining text will be
unchanged.
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Text Font This attribute option allows you to select the font type for selected text,
( When you select this option an additional pop-up menu will be displayed

(Figure 47). Select the desired font type by positioning the cursor over !

,

the font and pressing the left mouse button. You must select a font (or !
cancel) in order to continue. Next, you will be prompted to Pick text I

to be modified. Position the cursor over the text to be changed and i

press the left mouse button. A small dot will appear Drag the cursor
over the text to be modified. When the box co.npletely surrounds the

}text to be modified, press the left mouse button. The selected text will j
be displayed in the new font sire, if the multipick option is turned on '

(see Section 5.1,16), you will be prompted to Pick next text to be
modified. At this point you may select more text, or press the right
mouse button to terminate the process. Only the selected text will carry
the new font type. The remaining text (unselected) will- remain
uncharged.

Name Col This attribute option allows you to change the color of the defadt or-

given name of the symbol / shape. When you select this option, you will
be prompted to Pick a new color from the color har. Position the
cursor over the desired color and press the left mouse button. (NOTE:
The t 4 (color) option is active at this time, This option will display the
additional color selections available.) Next, you will be asked to Pick
shapes to be modified. Position the cross hair over the shapes to be
changed and press the left mouse button. A small dot will appear. Drag
the cursor over the shapes to be modified. You must be sure to place the
box completely around the shape and not just the name. When the box
surrounds the desired shapes, press the left mouse button. The selected
symbol name(s) will change to the new color, if the multipick option is
turned on (see Section 5.1.16), you will be prompted to Pick next
shapes to be modified. At this pint yoc may select additional shapes
or press the right mouse button to terminate the process.

Name Size - Tnis attribute option allows you to specify the height of the shape name
in your diagram, When you invoke this option, you will be prompted
to Enter text size. Text sizes are indicated by a number between 0.01
and 66.00, with 66 being the full 66 lines from the top to the bottom of
the screen. This roughly corresponds to the 66 lines on a full sheet of
regular paper. For the purpose of writing text in gate blocks, a text slie
of about 0.5 is appropriate. The site looks too small on the screen, but

'

it is a good size for sending to a laserjet printer, Larger text sizes will
be necessary for printers with lower resolution. -Next, you will be
prompted to Mrk shapes to be modified. Position the cursor on the
shape to be modified and press the left mouse button. A small dot will
appear. Drag the cursor over the text to be changed. When the box
surrounds the shapes to be modified, press the left mouse button. If the

,

multipick; option is turned on (see Section 5.1.16), you will be prompted
,

to Pick next shapes to be modified. At this point you can select more
6
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shapes, or press the right mouse button to terminate the process. This
\

new text size will only affect the selected shapes.

Name Font This attribute option allows you to select the font type the shape name
will have in your diagram, When yen select this option an additional
pop-up menu will be displayed (Figure 47), Select the desired font type
by positioning the cursor over the font and pressing the left mouse
button. Next, you will be prompted to Pick shapes to be modified.
Position the cursor over the shapes to be changed and press the left
mouse button. A small dot will appear. Drag the cursor over the text
to be modified, When the box surrounds the shapes to be moditied,
press the left mouse button. If the multipick option is turned on (see
Section 5,1.16), you will be prompted to Pick next shapes to be
modified. At this poim you may select more shapes, or press the right
mouse button to terminate the process. Only the selected shapes will
carry the new font type. The remaining shapes (unselected) will be
unchanged.

Shape Type This attribute allows vou to change an existing symbol in the current
diagram to another symbol, When you select this option an additional
pop-up menu will be displayed showing a menu similar to the build pop-
up menu shown in Figure 44, You will be prompted to Select the new
shape type, or < cancel > to quit. On this menu, you must select the -
desired shape. This is the symbol with which you are replacing the
existing symbol. Highlight the desired symbol and press the left mouse

\. button on the < Enter? Ley. You will be prompted with Select shapes
to be changed to new type. Position the cursor over the shape to be
changed to the new shape and press the left mouse button or the
< Enter > key, A small dot appears. Drag the cursor over the shape (s)
to be changed. When the box completely surrounds the desired shape (s),
press the left mouse button, The box will disappear and the symbols will
be changed to the new symbols, if the multipick option is turned on (see
Section 5.1.16), you will be prompted to Select next shape (s) to be
changed or < cancel > to reselect type. At this point you may select
more shapes to change, or press the right mouse button to select a new
replacement symbol.

5.1.5.2 Move. This editing option allows you to move a portion of the diagram to a new
location. When you invoke this option, you will be prompted to llox region to be moved - press
CANCEL to quit, Position the cross hair over the region to be moved and press the left mouse button.
A : mall dot will appear, Drag the cursor over the region until the box completely surrounds the region
to be moved, and press the left mouse button. Next, you will be prompted to Pick reference point -
press CANCEL to reselect. The reference point is used to give you some indication of the position of
the object being moved relative to the box. Position the cross hair at the location where you want the
selected region to be moved. Next, you will be prompted to Position llox at new location - press
CANCEL to reselect. Use the cursor to move the box to the exact position where you want the box to
appear, When you are satisfied with the new position press the right mouse button. The selected region
will be moved to this new location. If the multipick option is turned on (see Section 5.1.16), you will

\
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be returned to the Position box at new location ... prompt. At this point you may select a new loca'.on
to move the selected symbols or press the right mouse button to return to the " box region" prompt At
this point you may select another region to move or press the right mouse button to terminate the pr< cess.

5.1.5.3 Copy. This edidng option allows you to copy a portion of the diagram and nuve it to
a new location. This option does not create an exact copy, but rather copies the s*moure of de objects.
When you invoke this option, you will be prompted to llox region to be copien pres . CANCEL to
quit. To box the region to be cc, pied, mark the opposite corners of the region. Ns;t:on the cross hair
on the region to be copied and press the left mouse button. A small dot will appear. Drag the cursor
over the region to be copied until the box completely surrounds the region. Press the left mouse button
You will be prompted to Pick reference point - press CANCEL to reselect. Position the cursor at the

,

location you want the region to be copied to and press the left mouse button. The selected region will
be copied and displayed at the chosen location if the multipick option is turned on (see Section 5.1.16),
you will be returned to the Position Box at new location -press CANCEL to reselect prompt. At this
point you can copy the selected region to another location on the diagram, or press the right mouse button
to terminate the process. If the process is terminated, you will be returned to the " box region" prompt.
You may select another region to copy or press the right mouse button to terminate the process.

5.1.5.4 Duplicate. This editing option allows you to duplicate a portion of the fault tree
diagram. This option makes an exact copy. Duplicate replicates the structure, logic, and even the names
used. When you invoke this option, you will be prompted to llos region to be duplicated press
CANCEL to quit. To box the region to be duplicated, mark the opposite corners of the region. Position
the cross hair at the area to be duplicated and press the left mouse button. A small dot appears. Drag
the cursor over the area to be duplicated until the outline box completely surrounds the desired area.
When complete, press the left mouse button. The box will di.< appear and you wi!! be prompted to Pick
reference point - press CANCEL tc reselect. Position the curson at the desired point and press the left i

mouse button. An outline box the size of the selected area will appe r. You will be prompted to
Position llox at new location - press CANCEL to reselect. Position the cursor at the desired location
and press the left mouse button. The selected area will be duplicated (an exact copy) and displayed at
the new location, if the multipick option is turned on (see Section 5.1.16), another outline uox will
appear and you will be prompted to Position llos at new location - press CANCEL to reselect. At this
point, you can duplicate the region again, or press the right mouse button to terminate the process. You
will be returned to the llox region to be duplicated prompt. You may select another region to be
duplicated or press the right mouse button to cancel the process.

5.1.5.5 Delete. This editing option allows you to delete any portion of the displayed fault tree
diagram.- When you invoke this option, you will be prompted to Pick region to be deleted. Position
the cursor at the place you want to delete and press the left mouse button. A small dot will appear. Drag
the cursor over the area to be deleted until the outline box completely surrounds the area. Press the left
mouse button, Next, you will be prompted Delete region? Left = delete, Right = cancel. If the boxed
area is the area you want to delete, press the left mouse button. If it is not the desirsd region, press the
right mouse button. If the multipick vption is turned on (see Section 5.1.16), you will be prompted to
Pick next region to be deleted. At this point you may select another region to delete, or press the right
mouse button to terminate the process.

| 5.1.5.6 Copy Txt. This option allow s you to copy text from one area of the diagram to another.
'

When you invoke this option, you will be prompted to Pick text to be copied - press CANCEL to quit.
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7 Position the cross hair on the text to be copied. A small dot will appear. Drag the cursor over the text !

until the outline box completely st.rrounds the entire text. Press the left mouse button. Next, you will
-

b be prompted to Pick reference point - press CANCEL to reselect. The reference point is used to give
!

you some indication of the position of the object being moved relative to the box Position the cursor
at the desired point and press the left mouse button. You will be prompted to Position llox at new
location - press CANCEL to reselect. The selected text will now be displayed at the new location.
(The text still remains at its original location)c if the multipick option is turned on (see Section 5.1.16),
you will be prompted to Position llos at new location. At this point you may copy the text to yet
another location or press the right mouse button to terminate the process. You will be returned to the
Pick text to be copied - press CANCEL to quit prompt. You may select another piece of text to copy
or press the right mouse button to terminate the copy process.

5.1.5.7 Move Txt. This editing option ahows you to move text from one area of the diagram
to another. When yo invoke this option, you will be prompted to Pick text to be moved - press
CANCEL to quit. To mark the text to be moved, box the opposite corners of the text region. Position
the cross hair at the start of the text to be moved, and press the left mouse button. A small dot will
appear, Drag the cursor over tM text to be moved until the outline box completely surrounds the desired
text. Press the left mouse button. Next, you will be prompted to Pick reference point - press
CANCEL to reselect. The reference point is used to give you some indication of the position of the
object being moved relative to the box. Position the cursor at the desired location and press the left
mouse button. You will be prompted to Position llox at new location - press CANCEL to reselect.
Move the cursor until the box is positioned at the point where you want to move the text. Press the left*

mouse button again. The text will be moved to the new location, if the multipick option is turned on
(see Section 5.1.16). the box will appear again' and you will be prompted to Position Ilox at new
location - press CANCEL to reselect. At this point you can move the same text to yet another location
or press de right mouse button to terminate the process. If you choose to terminate. you will be returned
to the Pick text to be moved prompt. You may choose more text to move or press the right mouse
button to cancel the move text option. NOTE: When you move text, the selected text will be removed
from its original position.

5.1.5.8 Edit Txt. This editing option allows you to edit text. When you invoke this option,
you will be prompted to Itox text to be edited. To box the text to be edited, mark the opposite corners
of the text region. Position the cursor at the text to be modified and press the left mouse button. A small
dot will appear. Drag the cursor over the text to be modified until the outline box surrounds all the
desired text. Press the left mouse button. A large window will appear displaying the selected text in a
readable format. The text is displayed one line at a time. To edit We text, simply type over the existing

= text. You may use the < Ins > and < Del > keys to add and delete characters as necessary. In addition,
you may use the backspace and end keys. Backspace moves all characters from the right of the cursor
to the left one space. The End key positions the cursor at the end of the current line. When complete,
press < ESC > and the next line of text will appear. When complete : u will be prompted to llos text
to be edited (if the multipick option is turned on -see Section 5.1. At this point you can select
additional text to modify or press the right mouse button to termina , . cess.

5.1.5.9- Global Txt. This editing option allows you to replace a specified word or group of
words with a new word (s) at each and every occurrence in the fault tree diagram. When you invoke this
option, you will be prompted to Enter search string: Enter the word or phnse to be replaced (up to
42 characters are allowed for one search) and press < Enter >. Next, you will be prompted to Enter
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replaecment stringt. Enter the replacement word or phrase (again, up to 42 characters are allow ed) and
press < Enter >. Every occurrence will be replaced. When compete, the normal cursor (arrow) will
return. NOTE: All occt4rrences of the strings will be replaced. fe' example, if you have a string in
a text arn you wish to change and that string also happens to be part of a NAME. both instances will
be replaced with the new string.

5.1.6 TEXT

The TEXT command allows you to create titles, labels, dc eriptions, and names for yot. fault
tree diagram. When you invoke this option. Figure 48 will be displayed. Each of the text submenu
options is described in the following paragraphs.

The first option shown, ~ TEXT 4, is used to move the options menu to a new location. Position
the cursor on the -TEXT 4 box and press .t left mouse button. An outlina box will appear. Position
the box to the desired location and press the left mouse button. To remove the text suboptions inenu,
position the cursor anywhere in the text suboptions column and press the right mouse button.

The remaining TEXT subcptions are discussed in the followmg paragraphs.

5.1.6.1 Write Test. This text suboption allows you to add text anywhere on the fault tree
diagram When you invoke this option, you will be prompted to Iick location for Int. I osition the
cursor where you want to write text and press the left mouse button. A window will appear. This
window can hold up to 10 lines of text. Type in the new tnt as you want it to appear on the diagram.
When finished, press < Esc > . When you return to the diagram, the newly added int will be included.
If the multipick option is turned on (see Section 5.1.16), you will be prompted to l'ich unt location for
int. At this point, you can choose another location to add text, or press the right mouse button to
terminate the process.

5.1.6.2 Edit T -* This text suboption allows you to edit any of the text appearing on the
diagram. When you in, . this option, you will be prompted to llox Int to be edited. Position the
cross ha t at the beginning of the tnt you wish to modify and press the left mouse button. A small dott

will appear. Drag your cursor over the text until the outline se: rounds the text you wish to modify.
When the text is surrounded, press the left mouse button. A window will appear displaying the first line
of the selected text. To modify the text, simply type over the existing text. Use the < lns > and
< Del > Leys to add and delete characters as necessary. In addition, you may use the (lackspace and Ead
keys. Backspace moves all characters from the right of the cursor to the Ictt one space. The End Ley
positions the cursor at the end of the current line. When complete, press < Esc > . If the multipick
option is turned on (see Section 5.1.16), you will be returned to the llox Int to be edited, prompt. At
this point, you may box more text ts. -dit or press the right mouse button to terminate the process.

$ 1.6.3 FONT. This text Seption allows you to change the FONT type of the text. When
you invoke this eption. I igure 49 we. ,a displayed. To select a font, positica the cursor on the desired
font and press the left mouse buttor. The font is now se!ected. New text will now appear in the new
font sty!c. This option updates the global font default. NOTE: The currently selected font i3 shown in
a different color,
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| 5.1.6.4 Itep Name. 'this test suboption allows you to name or replace a name. When you
i invoke this option you will be prompteJ to Pith shape to be named. Position the cursor on the shape

to be named and press the left mouse button. The prompt Enter new name or Cit for = > will be
displayed. Enter a new label and press < Enter > . The shape (s) w ill be renamed if the multipick option
is turned on (see Section 51.16). you will be returned to the Pitk nest shape to be named prompt. At
this point you may choose another shape to label or press the right mouse button to terminate the process.

5.1.6.5 Show Name. This test suboption allows you to display (in readaNe characters) a shape
name. When you invoke this option, you will be prompted to Pick the shape. Position the cross hair
on the desired shape and press the left mouse button. The name for the selected shape will be displayed
at the bottom of the screen. If the multipick option is turned on (see Section 5.1.16). the cross hair
returns and you rnay select another shape or press the right mouse button to terminate the process.

5.1.6.6 l'ind Name. This test su' ption allows you to locate a specific shape name on your
diagram. When you invoke this option, yo will be prompted with Enter name >. Enter the shape
name you wish to locate and press < Enter > \ broken dotted line will outline the shape containing the
specified label. This outline will appear una .ou invoke the Clear i ind option.

5.1.6.7 Clear Find. To invoke this option, position the cursor over the Clear l'ind menu option,
and press the left mouse button. All highlight outlines will be cleared from the screen.

5.1.6.8 Tble Entry. This option allows you to aJJ entries to an existing table. When you
invoke this option. you will be prompted to Pick Table. Position the cross hair over the table to be
modified and press the lett mouse button. You will be prompted to Enter name (terminate with Cit)
>. Enter the new table entry and press < Enter > . If the multipick option is turned on. you will be
pmmpted with Nest name (terminate willi Cit) > . At this point you may enter another table entry or
press the < Enter > Ley to terminate the process. Upon pressing < Enter > you will be returned to the
Pick Nest Table prompt. At this point, you may mark another table symbol for entry or press the right
m-"w button to terminate the process.

S.I 6.9 Edit Table. This option allow s you to edit individual table entries. When you invoke
this option, you will be prompted to Pick gate, cient, or tab. Position the cross hair en the desired
gate, event, or ttble and press the left mouse button. A window will appear displaying the names. You
are prompted to Pick the name to modif -nse "@" in ist col to delete. Position the cmsor over the3

name to modify and press the lef t mouse button. You will be prompted to enter a new name. Enter the
name ana press < Enter > . To cancel i,r terminate this process. press the right mouse button.

5.1.6.10 Rep CeS ent. This option allows you to renatne or change the name (label) given to
the event part of an inhibit gate. When you select this opthn you will be prompted to Pick INilllllT
gate.

5.1.6.11 Sho Ces ent. lhis option allows you to view the Cevent name associated with the
inhibit gate When you invoke this option, you will be prompted to Pick the INiilillT gate.
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5.1,7 VIEW

nis option allows you to change the position and size of the displayed diagram. You may mose
the drawing up, down, right, left, room in, room out, or restore the drawing to its original site and/or
position. You may also use a toggling method to display /not display names and test, and display a grid.
When you select this option,1 igure 50 will be displayed.

The first box, ~ VIEW *, is used to move the VIEW menu to a new location on the screen. To
invoke this option, position the cursor on the * VIEW-+ box and press the left monse button. An outline
box will appear. Move the outline to the desired location on the screen and press the left mouse button.
In addition, you can remove the VIEW option box by positioning the cursor on any command in the
VIEW menu and pressing the right mouse button or pressing the < Esc > key. The VIEW submenu
consists of the following options:

Page 1: Invoking this option allows you to shift the figure up one page (previous page).*

To invoke this option, position the cursor in the Page i box and press the left mouse
button or < Enter >. The diagram's previous page will be displayed and the message
View thanged will appear at the bottom of the screen. This message will remain on the
screen until the view option is terminated.

Page 4: Invoking this option allows you to shift the Ogure dow n one page (next page).*

To invoke this option, position the cursor in the Page 4 box and press the left mouse
button or < Enter >. The diagram's next page will be displayed and the message View
changed will appear at the bottom of the screen. This message will remain on the screen
until the view optior is terminated.

Page ~: Invokir.g this option allows you to shift the figure to the left one page (one*

.icreen). To invoke this option, position the cursor in the Page - box and press the left
mouse button or < Enter >. The diagram will shift to the left one screen at a time and
tiv message View changed will appear at the bottom of the screen. This message will
teniain on the screen until the view option is terminated.

Invoking this option allows you to shift the figure to the right one page (onePage 4 :*

screen). To invoke this option, position the cursor in the Page + box and press the left
mouse button or < Enter > . The diagram will shift to the right one screen at a time and
the message View changed will appear at the bottom of the screen TFis message will
remain on the screen > .:il the view option is terminated.

Sctc.h invoking this option allows you to move the diagram to another location on the*

screen. To invoke this option, position the cursor in the Scroll box and press the left
mouse button. A white outline box appears, with a cross hair 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 reference 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.
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* Zoom in: Invoking this option allows you to fill the screen with a small portion of the
original display (magnifies the selected portion of the screen). To mvoke this option,
position the cursor in the Zin voom in) box and press the left mouse button or
< Enter > The message l'ick two cortwrs of box will be display ed. Mose the cursor
to the start of the portion of the diagram to be enlargcJ and press the left mouse button.
A small dot appears. Drag the cursor across the desired area until it is completely
surrounJed by the outline box. Pr(ss the left mouse button. The portion of the original
display enclosed by the box will now fill the entire screen. The display can be restored I
to its original site by invoking the Zres uoora restore) option,

i

Zoom out: Invoking this option allows you to shrink the displayed diagram by*

approximately 50%. To invoke this option, position the cursor in the Zout (roorn out)
box and press the left mc.use button or < Enter > . The entire display will be reduced.
To restore the display to its or!ginal site, invoke the Zres option.

* Zoom Restore: This option restores any display createJ by Zin Doom in), page up, page
down, paFe left, page right, or Zout Doom out) to the original display site or to the last
saved file. To invoke this option, position the cursor in the Zres box and press the left
rnouse button or < Enter > .

* Sh Name: This option allow s you to toggle the setting to display or not display names.
Sh Name displays all the names in your diagram. No Name does not display any of the

names in your diagram.

Sh Text: This option a:!aws you to toggle the text setting from Sh Text to No Text. Sh*

Text displays all defined text. No Text does not display the text.

GRID: This option displays a grid behind your diagram to allow you to hne up symbols*

and text. This is a toggle switch. To turn the grid on position the cursor m the GRID
option box and press the !cf: mouse bunon or < Enter > . To turn the grid off, repeat
the same steps.

5.1.8 FILE

This option allows y]u to perform various file maintenance utilities including loading, saving,
merging files, and printing hand copies of your diagramt When you invoke this option, Figure 51 will
be displayed. Each FILE option is discussed in the following paragrapht

The first box. -FILE 4, is used to move the FILE menu to a new location on the screen. W
invoke this option, pcsition the cursor on the * FILE- box and press the left mouse be' ton. An outlile

box will appear. Move the outline to the new location on the screen anJ press the Idt mousqutto 5.
| The menu will be placed at the new location. In addition, you can remove the 1 ILW. menu x by4

positioning the cursor on any command in the FILE menu and pressing the right mouse button or prissing
the < Esc > key.

i
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5.1.8.1 Imad. This FILE suboption allows you to load any Fault Tree File Graphics) with the
extension ".DLS" onto the screen. When you insole this option, you will be prompted to Enter file
name >. Enter the name of the file you wish to load and press < Enter > . The diagram will appear
on the screen. If you do not remember your file name, use the LIST suboption to display all esisting
files in the current directory.

5.1.8.2 Sase. This FILE suboption allow s you to save all changes made to the diagram. When
you invoke this option you will be prompted to Diter file name or Cil for File ...> . The default file
name will consist of the currently displayed diagram and an estension of .DLS. Enter a new Gle name
if desired, or press < Enter > to save the diagram onder the default name, if the default Gle name
already exists (i.e., you have saved your diagram previously), the message File already esists. Do you
wish to replace? Y/N> will be displayed. If you wish to write the changes over the existing file, type
a Y and press < Enter > ; otherwise, enter an N.

5.1.8.3 logic. Th' "!LE suboption allows you to save the logic of the diagram. When you
invoke this option, you are prompted to Diter file name or CR for file XXX > , where XXX is the Ole
name of the currently displayed diagram. Enter the new file name and press < Enter > . When complete.
the mess 9ge logie sased will be displayed at the bottom of the screen.

5.1.8.4 New. This FILE suboption allows you to essentially cancel your current editing session.
All changes made since the last save will not be applied. When you invoke this option, the screen will

be cleared and you will be returned to Figure 43.

5.1.8.5 LIST. This Fil.E suboption displays the list of files currently residing in the default
directory. When you invoke this option, a pop-up menu will be displayed showing all the files contained
in the current directory. You will be prompted to l'ick the file to load. Position the cursor over the file
to load and press the left mouse button or < Enter >. The file will be loaded and displayed on the
screen.

5.1.8.6 Merge. This FILE suboption allows you to merge the contents of two files into a single
file. When you invoke this option, a pop-up menu will be displayed showing all the files contained in
the current directory. You will be prompted to l'iek the file to load. Position the cursor over the file
to merge into the currently displayed diagram and press the left mouse button or < Enter > . Nest, you
will be prompted to l'iek location for the top tenter of merged file. Position the cross hair at the
desired location and press the left mouse button or < Enter > . The screen will be cleared and then
reshown with the merged files displayed.

5.1.8.7 Tran4 This FILE suboption allows you to view the drawing defined in the file given
in the transfer name.

5.1.8.8 +-Tran. This Fil.E suboption allows you to view the drawing that define (s) the transfer
logic. Transfers allow you to create lault trees consisting of many pages.

5.1.8.9 Epson. This option formats the diagram for an Epson printer and sends it to the local
Epson printer.
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n 5.1.8.10 I,aser. This option formats the diagrams for a laser printer and sends it to the local
later printer to be printed.

5.1.8.11 IWame. This option displays the current file name of the diagram being displayed.
When you invoke this option, the file name will be displayed at the bottom of the screen.

5.1.9 NAh!E

This option allows you to change the defaults for the name symbols. When you invoke this
option, Figure $2 will be displayed. Each option is described below.

* Name Col: This option allows you to change the color of the name. When you invoke
this option, you will be prompted to Pick n new color from the color bar. Position the
cursor on the desired color and press the left mouse button. (NOTE: The t 4 (color)
option is active at this time. This option will display the additional color selettions
available.) The NAhlE box will, change to the new default color.

* Name Site: This option allows you to change the text site of the name. When you i

invoke this option, you will be prompted to Enter test slic >. _ As mentioned earlier,
text slics are indicated by a number between 0.01 and 66.00, with 66 being the full 66
lines from the top to the bottom of the screen. This roughly corresponds to the 66 lines
on a full sheet of regular paper. Enter the desired text slic and press < Enter >.

[ * Dfit Gate: This option allows you to assign a default name to the gate. When you( invoke this option you will be prompted to Enter gate default name > , Enter the name
(up to 11 characters are allowed) and press < Enter > .

Dfit Event: 'This option allows you to assign a default name for an event. When you*

invoke this option you will be prompted to Enter egent default name >. Enter the
desired rame (up to 11 characters are allowed) and press < Enter >.

5.1.10 Text

This option allows you to set a default color for the text in your diagram. To invoke this option
position the cursor over the Text box and press the left mouse button. You will be prompted to Pick a
new color frmu the color bar. Position the cursor on the desired color box and press the left mouse
button. (NOTE: The t 4 (color) option is active at this time. This option will display the additional
color selections available.) All text will now be displayed in this color, if the diagram already exists,
only the new text will be displayed in the new color. You must return to the NITitillUTES option to
change the existing text color (if desired).
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5.1.!! cntr/left/right

This option allows you to set the justification for your diagrams. Justi0 cation is where the text
i

'

will be placed offset from the placement point. 'ihis works as a toggle switch. To change justl0 cation.
i

position the cursor over the enir (default) box and press the left mouse button or the < Enter > Ley. You
will see the box change from entr to rght (right). Press the left mouse button or < Enter > key again. '

,

and ti.e box will change from rght to left.
;

1.cft justincation means the text will be anchored at the left bottom corner, or the text will flow
to the right of where it was placed. Center justification means the text will be cer.tered about the
placement point. Right justification means the text will be placed to the left of the placement point. Set
the toggle for the desired justification.

,

5.1.12 Text Niie (0.50)

This option allows you to set a default text size for your diagrams. The default value is .5. Text-

sire ranges from .001 to 9.0. For the purpose of writing text in gate bhicks, a text site of about 0.5 is
appropriate. The site looks too small on the screen, but it is a good site for sending to a laser printer.

; IlEMDillER, here you are setting the default text size. You may alweys change the text site for
special text by hvoking the ATTRillVTES option, under the EDIT command..

|
1

5.1.13 Filli

This option allows you to select a color for the drawing symbols. When you invoke this option
'

you will be prompted to l'ick a new color from the color har. Position the cursnr over the desired color
and press the left mouse button. (NOTE: The t 4 (color) option is active at this time. This option will
display the additional colors available.) The Fill box will change to the newly selected color. All
drawing symbols created in your new diagram will be displayed in this selected color. If you modify an
existing drawing, the symbol colors won't change. To change the color of existing symbols you must.

invoke the ATTRillt'TES suboption from the EDIT option.

| 5.1.14 1.Inc

This option allows you to s&ct a color for the lines that connect the text and symbols in the
diagram. When you invoke this option you will be prompted to Pick a utw color from the color bar.
Position the cursor over the desired color and press the left mouse button. (NOTE: The t 4 (color)
option is active at this time. This option will display the additional color selections available.) The 1.ine,

box will change to the aelected cobr. All lines generated in your new diagram will be this selected color.
'

Again if you are modifying an existmg drawing the lines won't change to this color. To change existing
lines to the new color you must invoke the ATTRillUTES suboption for the EDIT option.

,

5.1.15 type

This option allows you to set a default line type for your dir., rams. When you invoke this option,
i
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a small window appears displaying the three line types (solid, broken, and dotted). To select a line type,
position the cross hair over the desired line type and ' ness the left mouse button. AM ones drawn in your
new diagram will be of this type. If you have an exsting drawing that you are modifying. remember -
the existing lines do not change. To change existing lices you mus' access the NITRillVTES suboption
under the EDIT option.

5.1.16 Mult

This option allows you to toggle betv,een multiple pick and single pick. The multipick option
allows you to continue with a given process until terminated. For example, when creating an "AND"
gate, the symbol will reappear after each placement until you cancel the process by pressing the right
mouse button. If sin;+ - 'sngl) is turned on, the user must return to the mena and select *AND"
again after each placeme.

5,1,17 Scroll Color liar (t 4)

This option allows you to scroll the color bar to display the additional solor selections available,
Position the cursor on the color bar scroll box (up and down arrov., .nd press the left mouse button or
< Enter > Ley. The next series of available colors will be displayed.

5.2 Plot Trees

This option allows you to plot graphics. When you invoke this option, Figure 53 will be
displayed. All available plot files are displayed. The following options are available:

Exit - Returns you to Figure 42.

Plotter - Sends the specified file to the plotter.

Hpg| File - Generates an IIPGL formatted Gle.

Raster File - Rasterizes a selected fault tree diagram for printing (highest
quality - 300 dpi).

Low Resolutica - Rasterizes a selected fault tree for printing (lower quality -
Raster 150 dpi).

In addition, the following function keys are available for the remaining options presented in this section:

< Esc > - Returns you to the previous screen.
< Fl > - Displays on-line help messages.
< F2 > - Marks a file foi further processing. When you mark a file, an

asterisk will appear in front of the Gle name.
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Marks all the displayed files for further processing.< F3 > -

O < F4 > - Allows you to mark a range of files for further processing.
Allows you to locate a specific file for further processing. When< F5 > -

you invoke this function, Figure 54 will be displayed. Enter the
file name to locate and press < Enter >. He speci0ed file will
be highlighted. if the file name does not. exist, then the next
name in alphabetical order will be highlighted.

5.2.1 l'iotter

This option takes the .DI.S files generated in the llP Plotter option in the graphics editor (lluild)
and sends it to the HP Pen Plotter (7475). If a plotter is not defined. you will receive the message
I'lotter not attached.

5.2.2 Ilpg] Files

This option creates .llPG files. An .HPG file may be printed using the batch program
PLOTHPG. Once the *.HPG file is created. exit IRRAS and return to the PRADATA.Bl\XXXXXX
subdirectory. At this point, you must type the fo' lowing command:

;PI OTilPG *.HPG

where

Os
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latnity
M M3 ** t o t CraphIcs

option |(| E Ait i Plotter / Hpgl File / Rester File / tow Resolution Rester !

Plot Files
rC$ (Cs

Please enter the narne to lstate ..then press <fnters.

| |

hote : use <Pgup> and <Pg0n> to display more Plot Files.

<fsc> *F1> d2n <F3> <F4> <F5>
[mit Petp Mark tine Marb All Mark Range Locate

Figure 54. Locate a specine file prompt.

wild card specification used to spool all .ilPG Oles contained in the specified* =

directory. If you do not wish to print all *.HPG files, you may specify an
individual file.

NOTE: l'i,OTitPG will only uork on an Ill' laserjet III or 1111'.

S.2.3 Raster File

This option allows you to rasterize fault tree diagrams for printing. Obtaining a " laser printed"
output of a fault tree diagram is done in two steps. First, you must select the drawings to rasterize.
Once the drawings have been rastetired, you must exit the program and return to the
PRADATA.Bl\XXXXXX subdirectory. At this point, you use the PLOTRAS batch program to send#

| the files to the laser printer. The command to invoke this batch program is:

| .\PLOTRAS \*. RAS.
1

(See 5.2.2 for where list definition).

I NOTE: Pl.OTRAS will work en any laser printer.

This option rasterizes the selected fault tree to 300 dots per inch (dpi). This option provides you
with the highest quality of output available. To invoke this option, enter an < R > in the option Geld,
highlight or mark the file (s) to rasterize, and press < Enter >. A percent complete message will be
displayed so you can track the progress of the rasterizing. When complete, a message will be displayed
notifying you that the raster image has been created.

5-32 January 1992
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5.2.4 low Resolution RasterN

'
This option rasterlies the selected fault tree to 150 dpi. To invoke this option, enter an < L >

in the option field, highlight the file (s) to be rasterized, and press < Enter >. A message will be
displayed telling you that the rasteriting is being performed. A percent complete will also be d: splayed
so you can track the progress of the ruterizing, When complete, a message will be displayed notifying
you that the raster image has been created.

5.3 Load Graphic Trees

This option allows you to load graphic nles. When you invoke this option, l'igure 55 will be
displayed. As shown, two options are available: Exit and Load.

_

Famity
SURRY Load Fault iree Graphies

option |L| Dit / Lead

Graphics
4tV1H AFW1 AFW13 AfW13A AFW14 AFW144 AF W1s
AFW1TB

,

<fsc> <F1> <F2> <F3s .
Mark Range locate

<F4> <Fs>
Exit Help Mark file Mark All

Figure 55. Load graphics tree screen.

5.3.1 Exit

This option returns you to the previous screen (Figure 42), To invoke this option, enter an
< E> in the option field and press < Enter > , or press the < Esc > Ley.

5.3.2 Imad

his option allows you to load graphics into the system. A conversion of die selected file will
be performed. To invoke this option, enter an < L> in the option Geld, highlight the file or mark the

[
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files to be loaded using the function keys, and press < linte; d . A masage will be displayed telhng 30u
that the selected file (s) is being conserted.

5.4 Alpha to Graphics

This option allows you to convert the alphanumeric logic for a systcm or subsystem to a graphical
format. Use this option when you define the fault tree logic with an ASCll file or use the logic editor
to change the logic for a fault tree. The grapnics anJ logic information for a fault tree are two separate
entities, therefore, a conversion must be made if arsy changes are made to the alphanumeric logie,
flowever, if changes are made to the graphics representation, the changes are autonutically reflected in
the alphanumeric logic. When yr i invoke this option, Figure 56 will be displa3cJ. As showr , two
options are availabl,. Exit and Convert.

Family
DEMO Aipha to Graphica

Option |C|Init/ Convert

-- ti a to e De$cripticn
CCS Conteirvnent cooling system f ault tree |[Cs Emergency Ccoting system f ault tree

O

(tsc> <F1> <F2> <F3> <F4 <f5>
fait help Mart file Mark All Mark Range totate

.1
"

Figure SG Alpha to praphics screen.

5.4.1 Esit

This option returns you to the previous screen (Figure 42). To invoke this option, enter an,

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

F.4.2 Convert

This option allows you to convert an alpha file (s) to a graphical format. To invoke this option.

5-34 January 1992
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enter a <C> in the option field, highlight the Ole (using the arrow Ley) or mark the files (using the,

function Leys) you wish to convert, A small window will appear at the top of the screen (as shown in
Figure 57). Two prornpts are displayed asking you w hether you want to use tables and/or boxed events
in *.he newly created graphic file. Enter a Y or N. Press < Enter > when complete. A :.tessage will
appear notifying you that the graphics image has been created

- family
DEM3 Alpha to GrophIes

Use tables? W

Use toned Events? Y

Weme 0eacription
cCS Conteirvnent cooling system f ault tree
ECs Emergency Cooling system f ault tree

e

<tsca <F1> <F2> =F3m <f43 <F5
talt Help Mark File Mark Att F Af k Range locate

| Figure 57. Set table / box toggle for conversion.

5.5 Graphical Pager

This option allows you to break up larger drawings into many pages or smaller drawings. When
you invoke this option. Figure 58 is displayed. Each menu option is discussed in the following
paragraphs.

5.5.1 Exit

This option returns you to the previous screen (Figure 42t To invoke this option, enter an
< E> in the option Geld and press < Enter > or press the < Esc > Ley.

5.5.2 Page

This option invokes the paging options. To invoke this option, enter a < P > in the option field.
' highlight the file to page, and press < Enter > . Figure 59 will be displayed. As shown, seven options

are available. Each option is discussed in the following paragraphs.

/^N
i i
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Family
DIMD fauit iree Peger

Option |P| Exit / Fage

- W e en e - ,0e$criptIon
CCS Contaiteent Cooling System f ault tree
(C$ imergency Cooling system fault tree

<[sc> ilta ef5
Cait Peip tecate

-

Figure 58. Fault tree pager menu.

5.5.2.1.-l'AGib. This option allows you to inove the menu to another location on the screen.
To invcLe this option, position the cursor on the + PAC'-+ box and press 'he left mouse button. An
outilne box will appear. Move the box to the desired location and press the W.' mouse button again. The
pop-up menu will be displayed at the new location. /

'

. .

.

.1 RM S Tau l t tMI3e r . 4 -- p >g ri te - >cct

Tilt i

. -.fJtni. .

~D9WJ
; T. g . j

_

- Ma TAtd
I TEsg h .a

y ,.z . ,
z _ . . . . . . -s .,

- - - r -,

| ??????
.

I

Figure 59. Graphical pager pop-up menu.
-

|
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5.5.2,2 ~ dt. 'Ihis option returns you to the presious screen (1:igure 58) To invoke this option.

enter an < tI> in the option field and press < linter > , or press the < lhe > Ley.

5.5.2.3 l'ind. This option allows you to locate a specific event or label on the diagrarn. When
you invoke this option you will be prompted to 1:nter name >. linter the name you wish to locate and
press < Enter >. The symbol containing the entered name w ill be highlighted with a broken dotted line.
The dotted line will remain until you invoke another option.

5.5.2.4 Show.1his option allows you to display the labels in a tradable format. When you
invoke this option, you will be prompted to l'ith a shape. Position the cross hair on the desired shape
and press the left mouse button. The event or label will be displayed at the bottom of the screen. At
this point you may position the cross hair on another symbol or shape or press the right mouse button
to terminate the process.

5.5.2.5 l' age. This option allows you '.o insert or transfer a page break in your diagram. When
you invoke this option you will be prompted to Select a Gate for Ibc desired page break. Position the
cross hair at the appropriate gate and press the left mouse button.1he page break will be created At
this point you may create another page or press the right mouse button to terminate the procest

5.5.2.6 Tabic /No Tab. This option toggles generation of " tables" rather than " basic events."
To toggle, position the cursor on the Table box and press the left mouse button. 'the menu will be
redisplayed and the Table box will now read No Tab (basic events).

5.5.2.7 Itoxed/No llos. This option toggles generation of " boxed basic events * rather than
" basic events." To toggle. position the cursor on the lloxed option and press the left mouse button The
menu will be redisplayed and t! . Iloxed option will now read No llox (basic events).

5.6 extract Fault Troos

This option allows you to extract fault trees from the data base. When you create a fault tree
diagram and save it, the .DI.S file is saved in the data base as w ell as in a temporary .DI.S file. When
you delete the tempoir y .DI.S file, the file still exists in the data base. This option allow s you to extract
the .DLS Gle from tne data base. When you invoke this option,1igure 60 will be displayed. On this ;

screen all the fault trees residing in the current directory are displayed.1:our options are available: lixit,
"

extract Trees, Clear Extracted Trees, and Display Extracted Trees.

5,6.1 Exit

This option returns you to the previous screen (l'igure 42). To invoke this option, enter an
< E> in the option field and press < Enter > , or press the < Esc > Ley.

5.6.2 eXtrael Trees

This option allows you to remove specific trees from the data base. To invoke this option, enter
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Family
tuRRY tatract Graphic fauit iree5

option |t| ralt / extract frees / Clear tatracted frees
/ Display latracted itees

N4me Deseription
4KV1H
4tv1J
AFW1

AfW13
AFW13A

AFW13B
AfW16
AlW14A
AfWi&B
ArW15

<tsco < fin etie <F3 af4. <f$.
ralt Help Mark Line M6fk All Merk karge tocate

Note: Use <C t r t F'gUp* , <Ct r l l'g0n* , <Pg>p> . <PgDnt , a t *, s e a f or more Date.

Figure 60. Extract fault trees screen.

an <X > in the option Geld, highlight the tree to be extracted or mark the trees to be extracted (using
the function keys) and press < Enter >. A rnessage will be displayed notifying you that the trec(s) was
successfully extracted.

5.6.3 Clear Extracted Trees

This option allows you to clear all extracted trees from a Gle. To invoke this option, enter a
<C> in the option field, highlight the nic to be cleared or mark the files using the function keys, and
press < Enter > . A warning screen will appear (Figure 61) telling you that all existing '.DLS files will
be deleted. Enter a < Y > to delete or an < N > to terrninate the process. Remember, this deletion only
deletes the extracted picture file. The picture file will still reside in the data base.

5.6.4 Display Extracted Trees

This option allows you to display all the extracted trees to date. To invoke this option, enter a
< D > in the option Geld and press < Enter > . A screen sirnilar to the one shown in Figure 62 will be
displayed. Press < Enter > to return to the previous screen.

5-3g January 1992



- _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

l

!

I
-

_

family
$URRY EA tract Graphic fap ', t irees

Option |C| talt / entract 1reen / Clear latt acted f reet
/ Display tattertki treen

hame Dtocript ion
4EV1H lAllVGt OF 4LV Af IIV$ 1H (f1 4tV1H)
4kViJ fAllut[ Of 4tV AC llUn 1J (If 4tV1J)
ACC4 thnUIf lCit hi f t(W ikku Pit t it LMih1 f-$120 (GAtt ACC1/f106
Atr5 1 (Gatt Atti/f1 Lt5
ACC6 WABhIhG ? (cAtt arc 5/l105
AfW1 (LAlf Ll4/f t (?)
AfW13 Att eatating ''*. Dita files (LAtt Af w4/f t L )
Alw13A wi l t te <se t e t ed t i (cAtt AfWr/ft AfW
Afw138 (LAtt AlW/f t (3)
AfW14 Do you with to pr oceed? h T/N (0411 Af wB/f1 L)

*Isc* afin <f2 <f3 af4' <f5'
talt help Mer6 Line Mark All Part tange locate

hcte: use < ct e t t vup. , <Ct r i ton * , %up , <rgono , <t , <4 for note ente.
,

Figure 61. Warning screen'for clearing extracted trees.

_

famity
sustY Eatreet Graphic fau|t iree$

Option |0| tatt / extract f rees / Clear intracted trees
/ Display tatracted 1reca

- i nt r ac t ed f ault f r ees
4tV1H 6tV1J Afwi AfW13 AfW13A AlW14 Alw14A AfW15
AFW170

!

I

-

hote : Use < rgup* and <tgDn* t o display a.rv e f ault t r ees.

Fr ess * Inter * t o r eturn. ..

_m

Fi ure 62, lhtracted trees display.0
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| 5.7 Defino Plotter Pens

This option allows you to assign colors to the plotter pens. When you invoke this option, a
! screen will be displayed showing 16 colors. Select the color to be inapped by positioning the cross hair
! over the desired color and pressing the left nmuse button. You will then be prompted to Enter number
i of pen >. Enter the nutnber of the pen that will contain the selected cv: Continue this process until*

i all pens have been defined. To terminate the process, position the cursor on the STOP symbol and press
1 the left mouse button.
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G.0 FAULT TREE ANALYSIS'

The l'ault Tree Analysis option consists of the following four functions,

1. Analyre Sptems includes updating the cut sets, quantifying the cut sets, and running
uncertainty walyses.

2. 1)isplay Results presents the analpes in various report forne.

3. The Out Set 1:ditor provides the means to modify the fault tree cut sets.

4. Impic Editor prc6 ides a means for editing the fault tree logic in an alphanumeric format.

Keys that you will frequently use arc

< ! Ac > Escape cancels your last choice and returns you to the previous screen.
< l'i > Help brie 0y explains the function of a field and may show you examples of data

entered.
'

< l:2 > Mark /tInmuk tags items for use in the selected option
< l:3 > Clear All Marked events removc. the marks (*) from the listed items. If no

items are marked, this option will mark all of the items.
<F4> Mark /linmar:4 range of items tags large numbers of items for processing.
<15> locate an itcm displays a blank field in the center of the screen, and a menage

I' lease enter name fu locate will appear. The user should enter all or part of
the name to be located and then pren < linter >. This feature will place the
highlight on the located name. If the required name is not found, then the next
narne in alphabetical order will be highlighted

To invoke this option, highlight FAUl.T Tree Analpis and prew < F.nter > . The fault tree
analysis main . 2 no a shown in Figure 63. The options available from the fault tree analy*.is main menu
are: Init, An.upe Systerns,1)ispl ."itesults, Cut Set 1:ditor, and 1.ogic liditor. These options arnt their

~

functions are discuued in the following paragraphs,

G.1 Exit ,

The Fault Tree Analysis screen appears with Exit <li> as the def ault choice in the command
line (see Figure 61). Press < Enter > to return to the IRRAS main menu.

G.2 Analyro Systems

This optmn provid's 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 > .1:igme 64 shows the main screen for system analysis that lists the systems defined for the
current family. The letters e, q, and u (in any combination) may precede a system name and are defined

61 January 1992
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family

$URRY fautt iree AneLysis

(att

Ano t Fle $ rs t ems

Display Results

Cut $tt (ditor
h

topic (ditor

Optite|0|

Figure 63. Fault tree analysis main menu.

Family
$vRRY Analrie $ y a t e ai 6

Option |E| Exit / Generate Cut Sett / Cut let Update / Quantification
Monte Carlo uncertainty / tatin Hypercut e uncertelnty

Neme Deecr1ption
cuC CONTAINMENT SPRAY

CS CONIAthMINT $Y$flMS
c CV CCAf VULkERADLE 10 CD

D1 HIGH PREESURE INJECilDN * AUIONAllC
C u D2 HIGH FRE$$URI INJ[Cfl0N * MANUAL
equ 03 HIGH PR($$URE INJECilDN * RCP $lAL5
equ D4 HIGH pet $$URI thJIC110N * (MIRGihCY BDRAI!ON
cqu D$ ACCUMULATOR $
cqu D6 LOW l'Et$$URE INJECTION
equ fi INSIDE $ FRAY REClRCULATick

<F$ct <F1* <F2= <F3a <F4> *F5*
Esit help Mark line Mark All Park Range 1.oc a t e

i

|
- _ _ _ _ _ . _

Figure 64. System analysis main menu,

| as follows:
| c - flag $ the system as having cut sets that must be recalculated

q - flags the system as having cut sets that must be requantiDe<l
ua flags the system as needing uncertainty distributions recalculated.

62 January 1992

i
. _ . _ .- , _ _ . . _ _ _ _ _ _ . . . _ . .



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

;

Once these functiom have been esecuted the corresponding letter is remosed f rom the Jnplay.
The options available from the Analyte Sys' ems screen are lhit, Generate Cut Sets, Cut Set (IpJate,
Quantitication, Monte Carlo Unc.rtainty, and 1.atin liypercube tincertainty.-

IRR AS w rites the summary information renerated during analysis to a file that the user can teaJ
to determine the results of a batch operation invohing seseral systerm or sequences. This file is (alled
* SCREEN.CpY.* When either Analy/c Systenn or Analyze Sequences is esecuted, IRR AN deletes a file
in the current family subdirectory called "50RI EN.Ot.It' The file #50RI liN.CPY' is then renamed
to *SCRI:EN OI.Df The summary screem for any operations performed during this session (using the
Analyic option) are then w ritten to the file *SCRl:1 N.CPY." The user inay esit IRR AS, change to the
specified subdirectory, and print, edit, or resiew this fde.

6,2,1 lhit

To return to the l'ault Tree Analysis menu, type an < l: 3 (init) in option field and preu
< Enter > , or press the < Esc > Ley.

6,2.2 Generate Cut Sets

This option allows you to pencrate the cut sets for a selected system based on cut set rencration
cutoff values. You are given the opportunity to (;iecify sescral cut set pencration cutoff values that will
be used to determine if a cut set is to be retained or discarded from the selected system.

You are given the ability to generate cut sets for a selected system, a group of systems, or all
systenn within the current family. To invoke the Generate Cut Sets for a single setected system, type
< G > (Generate Cut Sets) in the option field, highlight the desired system, and press < l:nter > . To
invoke this process fer a group of systems, mark the desired systems using the function keys 12,13, and
F4, type a < G > in the option field, and pren < Enter > . To invoke this option for all systems in the
current family, clear all marked entries with the 13 Ley, type < G > in the option field and press
< Enter > . A message l'rocew all records? (Y/N) will appear at the bottom of the screen. Type a
< Y > to continue the Generate Cut Sets for all records that need processing (e.g., for (G > the systems
must hase a "C" in front of the name, etc.), or type an < N > to terminate the update for all systemt

Whether you are generating cut sets for a single system, a group of systenn, or for all systems
the Cut Set Generation Cetof f Values screen shown in Figure 65 will be displayed, You may change any
of the data fields on this screen. Each field is described below. The def ault values that appear on this
screen may be reset to new values by delecting the litility Optians from the IRRAN main menu and then
invoking the Define Constants option.

Perform Cut Set Prob if you enter a < Y > , then the only cut sets u hose
Truncation? proJuct for all et its event probabilities is greater than or

equal to the value in the Cutof f V.:Jue field will be kept.
All other cut sets will be removed.
If you enter an < N > , then the probability for the cut
set will not h- relevant for determining if the cut set
should be retained or discarded

f,a January IW2
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family
IVANI Ana(yIe 5yatems

cui 5tt LikERA!!DE LU10FF VALUES

Perform Cut Set Frob froncotion? (Y/N) Y < tutoff Value 1.0001 Ot$

Perf orm Event Prob 1r#ication? (V/h) h Nin < Cutoff vetve 1.000r 003

Perform Site or Zone f rvication? (Y/h/l) Y > Site Cutoff 6

5torting Gate hone

hotel To rierform h ent Probability tr mcation you pust alt. spec if y
Cutlet Probability truncation and the associated tutof f value.

._

Pnure 65. Cut set generation cutoff values.

Perform Event Prob If you enter a < Y >, then you must also enter < Y >-

Truncation for " Perform Cut Set Prob Truncation." This option
will check all cut sets that are below the probability
cutoff (Min < Cutoff Value field) and remove them
only if they coatain an event whose probability is below
this value.

Perform Sire or Zone If you enter a < Y >, then only the cut sets w hose-

Truncation? number of events is less than or equal to the value
specified in the Site Cutoff field will be kept in the cut
sets for that system. All other cut sets will be removed.
If you enter an < N >, 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 <Z >, then only ione Dagged events will
be checked.

| Starting Gate Name If you specify a gate in this field, then this gate will be-

'

the gate assumed to be the top gate of the tree. If you
do not Specify a name. the top gate will be determined
by Ending the gate that is not referenced by any other
gate. This is usually the same as the system or
subsystem name.

During processing the screen shown in Figure 66 is displayed and updated as the calculations
,

| proceed. Upon completion of the eut set generation, the results are displayed as shown in Figure 67.
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Femtly
SURRY An6iy3e $yatems

L
i

|

1

Currently Processing
lystem htme D2 ;

tu, rent Gate homo D2
lot.;l hater of Gates 71
Current Gate W$s+er 45
Total 8 of Cut Sete 440

:

i

Press '-[$Ce to terminate.

Figure 66. - Status screen for cut set update.

f atally
$URRY Ana(yae $yatems

- System Elepsed Time
02 00:11:13.660
Cut Set Sito ugerbound

y 1 9 9.093E 004
2 416 1.513E 004
3 1483 1.3B$E-006
4 714 1.461[a006
$ ......g....

6 0 - ~~*-E - -

y 0 ......g....

8 0 -< t **
g o ......E - -

10 0 -E-
p10 0 ......g....

fotel 2622 1.062E-003
Press <tsca to Cait

Figure G7. Results of the cut set update.
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There is a limit on the number of cut sets that can be stored for a given system. If the number
of cut sets generated by this option exceeds this limit, then a message is displayed indicating that cut sets
were truncated beyond what the user specified. The screen showing the summary information for all
generated cut sets is displayed. When complete, you are aturned to Figure 66 where the "c" in front
of the processed cut sets will be removed.

6.2.3 Cut Set Update

This option will update the alternate cut sets for a selected system 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 rewined 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 updahd version of the cut sets will be saved as the new alternate cut sets for
the system.

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 hil of the systems within the current family. To
invoke the Cut Set Update process for a single selected system, type <CS (Cut Set Update) in the
uption field, highlight the desired system, and press < Enter > . To invoke this process for a group of
sy.tems, mark the desired systems using the function keys F2, F3, and F4, type a < C> in the option
field, and press < Enier > . To invoke this option for all systems in the current family, clear all marked
entries with the F3 key Wpe < 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 F*cate cut sets for a single system, a group of systems, or for all
systems the Cut Set Generation Cutoff Values screen shown in Figure 68 will be displayed. You may
change any of the data Relds on this screen, The default values that appeat on this screen may be reset
to new values by selecting Utility Options on the IRRAS main menu and then invoking the Define
Constants option.

If you type a < Y > in the Perform Prt - Cutoff field, then only the cut sets whose product
ft all of its event probabilities is greater than or auw 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 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> in the Perform Cut Set Size Cutoff field, then only the cut sets whose
number of events is less than or equal to the va'ue in the Size Cutoff Geld will be kept in the alternate
case cut sets for :at system All other cut sets will be rea >ved. If you type an < N > in this fktd, then
the number of events in a cut set will be irrelevant for determining if the cut set should be retained or
discarded.

| J 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 to be updated and then stored in the alternate case cut sets. However, if an < N > was

entered in this Geld. the alternate cut sets will be used as the cut sets to be updated and then resaved in
the rJternate case cut sets
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|SURRY Ana!y2e $yatema

Cut set Generation Cutoff Values w
,

Perform Probability Cutof f ? (Y/N) Y Cutoff Vetue 1.000E-015

Perform Cut set 5fte cutoff? (Y/W) Y stae Cutoff 6

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

. Figure 68. Cut set generation cutoff values,

j During processing the screen shown in Figure 69 is displayed and updated as the calculations
proceed.' Upon completion of the cut set update, the results are displayed as shown in Figure 67. When,

finished viewing the results, press < Enter ' to return to Figure 64.

|
'

I t
! \ Family

SURRY AnaLyae Syatems

| Currently processing

Name D2

Totat humber of Cut Sets 2517
Current cut Set humber $3C .

|-
|

I

1
.

.

Figure 69. Statu> screen for cut set update.

b
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The cut set update flag 'c' will then be removed from every system on the Andvie Systems
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 d be
screen. Once the cut sets are updated, they are also automatically quantined and the appropriate "q" Dag
is cleared.

6.2.4 Quantification

The quantification process will calculate a new minimum cut set upper bound for the system cut
sets using the current data values (event 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 e selected system, for a group
of systems, or for all of the systems within the current family. To invoke the Quanti 0 cation process for
a single selected system, type <Q> (Quantification)in the option field of the Analyze Systems screen,
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, and F4, type a < Q> in the option field and press
< Enter > , To invoke this option for all systems in the current family, type <Q> in the option field
and press < Enter > A message Procus all records (Y/N)? will appear t the bottom of the screen.
Type a < Y > to continue the Quantification process for all of the systems, or type an < N > to
discontinue this process.

During processing the r essage Quantification in progress appears at the bottom of the screen,
if an error occurs, the message r'rror quantifying cut sets will be displayed at the bottom of the screen.

Upon completion of the quantification process, the results are displayed as shown in Figure 70.
The requantify Gag "q' will then be removed from every system on the Analyze Systems screen for which
the quantification process has been performed.

6.2.5 Uncertainty Analysis

This option allows you to run an uncertainty analysis on a system using one of the two sampling
techniques provided. The two sampling techniques are the hionte Carlo simulation technique and the
Latin Hypercube simulat on technique.i

To use the hionte Carlo sampling technique to obtain an uncertainty analysis for a system or a
group of systems, you must type an < M> the option field of the Analyze Systems screen and press
< Enter >. However, if you wish to use the Latin Hypercube sampling technique, then type an < L>
in the option field and press < Enter >.

You are given the option of running an uncertainty analysis on the alternate cut sett 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 < hl> (Latin Hypercube / hionte Carlo) 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, and F4, type a < L> or < ht > in
the option field 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 Frucess all records? (YIN) will
appear at the bottom of the screen. Type a < Y > to continue the uncertainty analysis for all of the
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Family
SURRY AnaLy2e 5ystems

Quantification Results

Name 04

Min Cut UpperBound
5.155E-003

E L apsed T ime
00:00:00.170

Figure 70. Results of the quantification process.

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 (see Figuie 71 for Monte
Carlo sampling). 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. There will be a default
seed in the field for the random seed. You may use this value or enter a new value for the seed. To
obtain a random seed from the system clock, you naist 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.
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 results.

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 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.

6-9 January 1992
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Family
SURRY Anatyae Systems

Monte Carlo Uncertainty Calculation Values

Nuncer of sapples to use in Monte carlo simulation 1000

seed for random rustser generator 0

h0TE: Use a0" as the seed to get a random seed from the clock.
-

Press < Enter > to continue. . .

Figure 71. Monte Carlo 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 wis the same correlation classes have consistent
failure data, uncertainty data, and distribution types. If any enm with inconsistencies exist, an error
message will be displayed and the uncertainty analysis process wii) be terminated so that the inconsistent
values may be entrected.

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 Systems screen.

If all of the events successfully pass the corre! tion 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.

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 Hypercube Sampling technique. The uncertainty
analysis function provides you with eight different distribution types for both sampling techniques. The
distribution 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 72 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, median, and standard deviation will be calculated for the selected system.
Coefficients of skewness and kurtosis, and quantile values will also be calculated for the system. This
data will be saved in the data base for the selected system,
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( Family

|AnaLy*e systeas'
SURRY

6

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

Total NJter of sanples.. .. 1000
current sanple............. 382

Running Mean Va?ue
1.264E 001

[ Press rse to terminate.

Figure 72. Current status of the Monte Carlo sampling.

Upon completion of these calculations, the following values will be displayed on the Uncertainty
i

( Results screen for viewing: the system name, random seed used, the number of samples generated in this
's/ process, the total number of events and cut sets in the system 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 73 illustrates the Unc'ertainty Results screens for the Monte Carlo sampling techniques,
respectively.

If only one system was selected (highlighted) for the uncertainty analysis process, then you will
need to press < Enter > to return to the Analyze Systems screen from the Uncertainty Results screen.
However, 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 been processed, you will automatically be
returned to the Analyze Systems screen.

6.3 Display Results

To display the results of your system analysis, highlight Display Results or type < D> on the
Fault Tree Analysis screen and press < Enter >. The Display System Results screen will be displayed
showing a list of the systems contained in the data base (Figure 74). The following options are available:
Exit, Cutsets, Importance, and Uncertainty.

+

(~
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Family
SURRY Ana| y2e Syatema

Uncertainty Results -
Name D5

Random Seed 48850 Events 10
Sample Size 1000 Cut Sets 3)
Point estimate 1.306E 001
Mean Value 1.256E-001
Sth Percentile Value 4.642E 002
Median Value 1.103E 001
95th Percentile Value 2.581E-001
Minimum sample Value 2.282E 002
Maximm Sample Value 4.571E-001
Standard Deviation 6.011E 002
Skewness 1.410E+000
Kurtosis 5.538E+000
Elapsed Time 00:01:04,320

1
Figure 73. Monte Carlo uncertainty results.

Family
SURRY Disp |ay 5ystem Reau| ts

Option |El Exit / Cutsets / Importance / Uncertainty

Name 0e5cript i on
C CDNTAINMENT SPRAY
CS CONTAINMENT SYSTEMS
CV CDRE VULNERABLE TO CD
D1- HIGH PRESSURE INJECTION - AUTDMAtlC
02 HIGH PRESSURE INJECTION - MANUAL
D3 HIGH PRESSURF INJECTION RCP SEALS
D4 HIGH PRES $URE INJECTION EMEP 'CY BORAT!LN
05 ACCUMULATORS

D6 LOW PRESSU,sE INJECT!ON

F1 INSIDE SPRA) REC!RCULAi!ON

< Esc > <F11 <F5s
Exit Help Locate

!
'

_ _ _

Figure 74. Display system results screen.

|
|

|
i
i
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6.3.1 Exit

U This option terminates the process and returns to the Fault Tree Analysis screen (Figure 63). To
invoke the option, type < E> in the option field and press < Enter >, or press the < Esc > Ley.

6.3.2 Cutsets

To invoke this'optian, enter a <C> in the option field, highlight the desired system, and press
< Enter >. This option displays the system's cut sets (Figure 75), their percent of contribution to the
system, the 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 current 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. In addition, five suboptions are available Each option is discussed in the
following paragraphs.

,

family Cut Set
SURRY Cut Sets 01

Option |B| Exit / Partition / Report / Basic Events / Complement

Nm % Frequency Event Name&
__

1 ?4.49 2.600E-004 hPI CCF FT 115BD
2 24.49 2.600t 004 HPl+CCF FT 867CD

[ 3 9.42 1.000E 004 HPI-Cav FT-CV225
4 9.42 1.000E-004 Hol Ctv-FT CV25,

\ 5 9.42 1.000E - 004 HPI Ctv FT-CV410
6 4.43 4.700E 005 CPC CCF-LF STRAB
7 3.77 4.000E 005 HPI XyM PG.XV24
8 2.89 3.072E 005 CPC MDP-Fs sW10B CPC MDP-FR,$W10A
9 1.39 1.475E 005 CPC MDP FR-SW109 CPC MDP4R SW10A

10 0.85 9.000E-006 HPI MOV-FT 1115C HP! MOV-FT 1115E

Min Cut 1.061E+003 Num- 560 Partan 1.061E-003 100.00% Nm 560

Figure 75. Cut sets display.

6.3.2.1 Exit. This option terminates the process and returns to the previous screen. To invoke
this option, type < E> and press < Enter > , or press the < Esc > key,

6.3.2.2 Partition. The partition option allows you to rederme a system as a subset of the
original cut sets. This is accomplished 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: 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 76.
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Farni t y Cut sets
SURRY Partition D1

Total Nater of Events 776
Nater of Qualified Events 0

Option |1| Esit / Include / Exclude / conplement / Reset / View Events

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

(P> N

<C)
1 2 3 4 5 6 7 8 9 10 11 12 1s 14 15 16

Class Attributes N N N N N N N N N N N N N N N N

___

Figure 76. System partitioning menu.

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

Include: To establish a partition via tnis option, type <l> in the eption field, then fill
in the entry fields thst 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 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 qualiGed events. Figure 77 was the
result of specifying the event name "HPl CKV-FT-CV410" for the " Include" 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.

Exclude: To establish a partition via this option, type < X > in the option field, then
Gil in the entry fields on the screen that are to be used to remove events from the list of
qualified events. The application proceeds to remove the events. When complete, the
Number of Qualined 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 sets that are made up of qualified events.
Figure 78 was the result of specifying the event name "llPI-CKV-IT-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.
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Family Cut Set
SURRY C 'u t Sets D1

-

'
)

Option |PIExit/ Partition / Report /BasicEvents/ Complement
;

Nm X Frequency Iyent Namea

1 9.42 1.000E-004 HPI CKV-F1 Cv410 |

Min cut 1.061E 003 Ntn 560 Partan 1.000E-004 9.41% Nm i

Figure 77. Using include to partition a system.

Family Cut Set
SURRY Cut 5 eta D1

Option |P| Exit / Partiti-a / deport / Basic Events / Complement

Wum % Frequency t. y e n t Names

1 24.49 2.600E 004 HP!-CCF-FT 11580
2 24.49 2.600E 004 HPI CCF-FT-867CD
3 9.42 1.000E 004 HPI CKV FT CV225
4 9.42 1.000E 094 HPI CKV-FT CV25 '

5 4.43 4.700r-005 CPC CCF tF STRAB
6 3.77 4.000E 005 HPI-XVM PG XV24
7 2.89 3.072E-005 CPC MDP-FS SW10B CPC MDP FR SW10A
8 1.39 1.475E 005 CPC-MDP FR-SW108 CPC MDP-FR-SW10A
9 0.85 9.000E 006 HPI MOV-fT-1115C -HPl MOV FT-1115E

Min cut 1.061E 003 Num 560 Part= o 1.061E-003 100.00% kum 560

!

L Figure 78. Using Exclude to partition a system,
t

!

:
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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
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
j 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
| c,ualified events then the message No Cut Sets Qualify is displayed at the bottom of the
| screen.
1

Reset: This option sets all events in the data base to qualided. This, of course, removes
all partitioning from the current system cut sets. To activate this option, type < R> ini

the option Geld and press < Enter >. (Assume the partition shown in Figure 77). The
original cut set list is the result, as shown in Figure 75.

l

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 79). To activate this option,i

j type < V > in the option Geld and press < Enter > . Using < F2 > , < F3 > , or < F4 >
| keys, mark the events that are considered qualified and press < Enter >. You will be
| returned to the Panition screen where the number of qualified events will be updated

aCcordingly (Figure 80), 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.

. -

Family Cut Set
SURRY View Events D1

-

Option |El Exit
* Name Descript ion
* ACC CKV-FT-CV107 CHECK VALVE CV107 FAILS TO GPEN

ACC-CKV FT-CV109 CHECK VALVE CV109 FAILS TO OPEN
ACC-CKV-fi CV128 CHECK VALVE CV128 falls 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 CV147 FAILS TO OPEN
* ACC MOV PG 1865A ACC MOTOR OPERATED VALVE 1865A PLUGCED

ACC MOV PG 1865B ACC MOTOR OPERATED VALVE 18658 PLUGGED
ACC-MOV PG-1865C ACC MOTOR OPER ATED VALVE 1865C ptne,GED
ACP BAC-ST 1H1 480V AC BUS 1H1 BUSWORK FAILURE

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

hote: *= qualified event

li

Figure 79. Mark events to view.

l
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k Family Cut $ets
SURRY Partition D1

Total NJ+er of Events 776
Nater of Qualified Events 6

Option |V| Exit / Include / EXctude / Complement / Reset / view Events

Event Attributes
Names comp Id Sys Train Type F/ Mode tocation Init?

(P> N

<c>
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 h N N N N N N N _-

___

Figure 80. Results of marking events to view.

6.3.2.3 Report. The Report option allows you to generate a report of the data that is displayed
on the screen. The report may be displayed on the console, sent to an attached printer, or saved la a disk
file for later processing (Figure 81). To invoke this option, type < R > in the option field, and press
< Enter >. Upon pressing < Enter > , Figure 81 is displayed. This screen shows a default title and file
name. You may change these defaults to meet your needs.

-

REP 0RT 0PTIONS

Report Title -

Partition Cut Set Report

Output File Name -
CON

NOTE: Fite hame * " CON" Output report to the screen.
"PRN" - Output report to the printer.

No report'is produced." h

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

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

Figure 81. Partition report type selection.
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6.3.2.4 Basic Events. The Basic Event option provides the following detailed information about
the events that make up a cut set: name, description, probability, component ID, system, component type.
failure mode, and location (Figure 82). To invoke this option, type < B > in the option field, highlight
a cut set, and press < Enter > .

<

Family Cut Set
SURRY Events D1

Event Name Description

Probat,i l i t y Coco ID systern Type FM Location

MPI CKV-FT tv410 CHECK VALVE cv410 FAILS TO OPEN
1.000E 004 HPl CKV FY

Use sPgUp> or <Pg0n> to display more Events
Press < Enter > to Return

Figure 82. Details of a cut sets basic events.

6.3.2.5 Complement. The Coroplement 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 77). The
resulting display is shown in Figure 78.

6.3.3 Importance

This option calculates and displays the following three important measures for each event in the
system:

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

bound contributed by the basic event.

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

j decrease if the basic event was mad r 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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If the Intervals Dag is set in the Constants Menu, the Ilirnbaum measure (the partial dCrivative),
the Risk Reduction Interval, and the Risk Increase interval will be displayed.

To invoke this option, type <l > in the option field, highlight a system (or you may process all
records by not specifying a system), and press < Enter > . Ily default, when the importance data are Erst
displayed it is sorted, high to low, by Fussell-Vesely importance value (Figure 83).

|
Family Cut set

$URRY Importance 01

Option |D} Exit / Description / Partition / Report / Sort

Event hame # of Probability F-V Risk Reduc. Risk Incre.
- Occur Ratio- R a t i o- !

HPI-CCF FT 867CD 1 2.600E-004 2.447E 001 1.324E+000 9.418t+002
HPI-CCF FT-115BO 1 2.60CE 004 2. 447E - 001 1.324E+000 9.418E+002
HPI-CKV FT CV225 1 1.000E 004 9.409f 002 1.104E+000 9.418E+002
HPI-CxV FT CV25 1 1.000E 004 9.409E 002 1.104E+000 9.418E+002
HP! CKV-F1-CV410 1 1.000E 004 9.409E 002 1.104t+000 9.418t+002
CPC-MDP FR SW10A 32 3.840E-003 5.846E 002 1.062E+000 1.60RE+001
CPC CCF tr.STRAB 1 4.700E*005 4.422E-002 1.046F +000 9.418E+002
HP! XVN PG XV24 1 4.000E 00s 3.763E-002 1.039E+000 9.41 BE + 002

CPC kDP-FS SW10B 20 8.000E-003 3.469E-002 1.036E+000 5.298E+000
Sis-ACT-FA S!SA 23 1.600E 003 1.689E 002 1.017E+000 1.149E+001

_-

Figure 83. Initial display of importance measures.

6.3.3.1 Exit. Returns you to the previous screen.
-

6.3.3.2 Description. Displays the full description for the highlighted event on 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.

6.3.3.3 Partition. This option invokes the same process as described in Section 6.3.2.2. except
the effect is to limit which events are displayed / reported.

6.3.3.4 Report. This option invokes the same process as described in Section 6.3.2.3.

6.3.3.5 Sort. When yoti invoke this option, Figure 84 will be displayed. As shown, the data
can be sorted by the following: Name. Occurrence, Probability, F-V Reduction. and increase.
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Famity Cut Set
SURRY Importance g

sort Options 2 Exit sort / Nane / Occurrence / Probability / F-v

Reduction / Increase

Event Name # of Probability F-V R i sk R educ . Risk Incre.
Occur 4 tat io Ratio

HP!-tKV FT-tv410 1 1.000E-004 9.409E-002 1.104E+000 9.418E+002

Figure 84, importance measures sorted by probability.

6.3,4 Uncertainty

The Uncertainty option displays the distribution and conndence limits of a system for both base
and current data values. These values were calculated using either the Latin Hypercube or the Monte
Carlo simulation technique. To invoke this option, type < U > (Uncertainty) in the option field of the
Display System Results screen, highlight the desired system, and press < Enter > . Figure 85 shows the
base and current case uncertainty data for a highlighted 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 field and press < Enter > , or press the < Ese > 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 86). To return 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 > .

6.4 Cut Set Editor

| The cut set editor provides you with the means to edit the base case / alternate system cut sets.
| IRRAS provides room for two sets of cut sets in the data base: base case and alternate, or current case.

| Whenever IRRAS creates cut sets, they are stored in 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.,
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\ Family System

|C
$URRY UNCERTAlkiY DATA

Option |C| Exit / Current Quantite Values / Base Quantile Values

Base
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 004 Mininun 3.654E 004 . seed $3990
95th % 7.919E-004 Maxinun 7.919E-004 samples 15

$12e Cutoff 6 Probability Cutoff 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 Kun osis 4.822E+000
5th % 3.654E-004 Minia<sn 3.654E*004 Seed 53990-
95th % 7.919E-004 Maxi..un 7.919E 004 samples 15

Size Cuteff 6 Probability Cutoff 1.000E 015

Figure 85. Uncertainty data display.

'

l

95% Confidence CURRENT CASE
A Distribution - Intervat on 95% Confidence
{ cuantile Level Quantile Level Interval on cuantile( (in per cent) in X (+/+) 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-004
5.0 14.4 3.6546E-004 3.6546E-004 3.7021E 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 005 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-004
95.0 14.4 7.9197E 004 4.9592E-004 7.9197E-004
97.5 11.2 7.9197E 004 6.9206E 004 7.919?E 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 86. Quantile values display.
..

|
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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 prcbability of a complemented event is 1 - the failure
probability.

To invoke this option, highlight Cut Set Editor or type <C> in the option field and press
< Enter > . Figure 87 shows the Cut 'et Editor screen listing the system names and descriptions.
Whether the system has associated bE c case cut sets and/or alternate cut sets is indicated by the letter
B and A preceding the system name. To edit the base case cut set, select < B >, highlight a system
showing a letter B, and press < Enter >. Likewise, to edit an alternate cut set select < A > , highlight
a system showing a letter A, and press < Enter > . If a system name is not flagged with a B or A it may
still be edited.

Family
SURRY Cut set Editor System Cutsets

Option | A! Exit / Base Case Cut Sets / Alternate Cut sets

=B-A- N a m e Description
BAC CONTAINMENT SPRAY

B A CS CONTAINMENT SYSTEMS
B A CV COPE VULNERABLE TO CD
BAD 1 HICH PRESSURE INJECTION - AUTOMATIC
B A D2 HICH PRESSURE INJECTION - MANUAL
B A D3 HICH PRESSURE INJECTION - RCP SEALS
BAD 4 hlGH PRESSURE INJECTION * EMERGENCY BORAll0N
B A Ds ACCUMULATORS

B A D6 LOW PRESSURE INJECTicN
i

B A F1 INSIDE SPRAY REClRCULATION'

(Es:> <F12 <Fs>

Exit Help Locate

| Note: 82 Base case cursets exist, A=Atternate cutsets exist.

|

I
,

Figure 87. System selection for cut set editor.
|

In any case, a streen similar to the one shown in Figure 88 is displayed. This screen shows 14
editing options that are activated by a single key stroke. The 14 eptions include: Exit, Add, Modify.
Delete, Locate, Next, Previous, Search, Options, insert Es ents, 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 single 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 Orst column of
the screen, then the function will be performeJ on tne entire cut set. However, 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.
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% C CUT $Ei ED110R BASE CASE CUT SE15-

- Exit / Add / Modify / Delete / Locate / heat / Previous / Search / Options
' Insert Event / Replace Events / Cory Cutset and Replace Events / undo
j Find and Delete Cut Set

Set # Svent Names
j 1 LeSP OEP CCF-FS DG13

2 RWT ikK LF-RwST'

3 CSS CCF FS CS1AB
4 CLS ACT-FA-CLS2B CSS MOV-FT 1014
5 ACP CRB-CO-1547 CSS-Mov FT 101A
6 ACP-BAC ST 4KV1J CSS MOV-FT-101A

< -7 CLS ACT-FA CLS2A CLS ACT-FA CLS2B
! 8 CLS-ACT FA CLS2A CSS MDP FR-181NR

9 CLS-ACT-FA-CLS2A CSS-FLi-PG CS1B4

i 10 CLS ACT-FA CLS2A CSS-Mov PG 1008
11 CLS ACT-FA-CLS2A CSS-MDP-MA CS1B
12 ACP-CRB CO-14J1 CLS ACT FA CLS2A

.

Figure 88. Cut set editor main menu.,

,

( .

To move the cursor about the editing window, use the keyboard cursor pad. The arrow keys

f) move one field in each respective direction. The < Home> key places the cursor in the upper right
'(,/ corner of the window. The < PgUp> key moves the window up one page (12 lines). The < PgDn>t

key moves the window down one page. < Ctrl-PgUp > and < Ctrl-PgDn> moves to the top and bottom
of the file. Pressing the function key < F1 > toggles between two cut set editor screens. One screen
shows the editing options and the other shows the available cursor movements.

6.4.1 Exit

This option returns you to the Cutset Editor screen (Figure 87). After pressing < E> (Exit) you
are asked if the changes are to be saved or discarded (Figure 89). If the changes are saved, the sequence

| and plant frequencies must be recalculated to reflect the new cut set configurations.
,

6.4.2 Add
i

; 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 c! cared, and the
cursor is placed in the event name column (Figure 90). The event names that make up the Cut set may
be entered using the < Tab > key to move between fields, and the < Enter > key to end the additian.
The window is then updated and the cursor is positioned on the new cut set (Figure 91). The < Insert >
key also invokes the Add option.,

O
\
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Do you want to
,

1

SAVE the changes

made to the Cut Sets

(Y/N) ||

| Figure 89. Cut set editor exit screen.

i

Name
C CUT $ET EDIT 0R BASE CASE CUT SETS

| hew Cut Set Addition
l Note : to add more than 20 events use the " Add'' event names coninand

--Use < Tab > to move between fields, < Enter > when done, < Esc > to sbort -

Set # M yent Narws
1848

|

,

|
|

|

Figure 90. Adding a new cut set to o 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 92 shows the editor screen ready to add an event
name. Figure 93 shows the results of adding a new event.

1

l
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Wame
C CUT SEi ED110R BAtt CASE CUT SETS

Exit / arm / Modif y / Delete / Locate / heat / Previous / Search / Options
Insert Event / Replace Events / Copy Cut Set and Replace Events / Undo
Find and Delete cut Set

. Set # -Event Names
1837 ACP CRB-CO 15H8 ACP CRB CO 15J8 DEP DGN FS DG03 DEP DGN MA DG01
1838 ACP-CRB Co 15k8 ACP CRB CO 15JB DEP-CRB F1 15H3 OEP-DGN FR DG05
1859 ACP CRB CO 15H8 ACP CRB CO 15J8 OEP-CRB FT 15H3 OEP DGN4 A DG03
1840 ACP-CR6 CO-15H8 ACP-CEB Co 15J8 OEP CRB FT-15n3 OEP CRB FT 15J3
1841 ACP CRB CO 15HS ACP CRB CO 15JB OEP CRB FT 15H3 OEP DGN Ft. DG3U2
1B42 ACP CRB CO 15HS ACP CRB CO 15J8 DEP CRB-F1 15H3 DEP DGN FS D003
1843 ACP-CRB-CO 15HB ACP+CRB CO 15J8 OEP DGN FR-DG03 OEP DGN FS DG01 --

18 4 ACP-CRB f,0-15H8 ACP CPB c0 15J8 OEP-DGN FS-DG01 DEP DCN-MA-DG03
1045 ACP CRS CO-15H8 ACP CRB CD-15JB DEP-CRB-FT-15J3 OEP-DGN FS DG01
1846 ACP CRB CO-15H8 ACP CRB Co-15J8 OEP-DGN FC-DG302 OEP DGN FS DG01
1847 ACP CRB CO 15H8 ACP CRB Co-15J8 DEP DGN FS-DG01 OEP-DGN FS DG03
'348 ACP CRB CO 15HBA

Figufe 91. Results of adding a new cut set.

-

Naee
C CUT SET ED110R BASE CASE CUT SETS

Add
Enter the Event name to t>e added to this Cut Set

Use < Enters when done, and < Esc > to abort g

'Let # tvent Names
'

1801 ACP-CRB-CO-15J8 OEP BAC-ST FDRF OEP CRB FT-15H3 OEP DGN FC DC3U2
1802 ACP-CRB CO 15J8 OEP-BAC-ST-FDEF OEP CRB FT 15H3 OEP-DGN-FS 0G03
1803 ACP CRB CO 15JB OEP BAC-ST FDRF DEP DGN-FR-DG03 OEP-DCN FS-DG01
1804 ACP CRB-CO 15JB DEP SAC ST FDRF OEP DGN FS DG01 OEP-DCN-MA DG03
1805 ACP-CRB CO-15J8 DEP BAC-ST FDRF DEP CRB FT-15J3 OEP-DGN-FS-DG01
1806 OEP BAC-ST-FDRF DEP DGN-FC DG3U2 OEP-DGN-FS-DG01
1807 ACP CRB CO 15J8 OEP BAC-ST-FDRF OEP-DGN-FS DG01 OEP-DGN-FS DG03
1808 ACP-CRB CO 15H8 OEP BAC ST FDRO CEP-DCN FR DG01 GEP DGN FR-DG03
1809 ACP CRB CO 15H8 OEP BAC-ST-FDRD DE P "'+ FR-DG01 OEP DGN MA DG03
1810 ACP CRB CO-15H8 OEP BAC St-FDRD DEF txa-FT-15J3 OEP-DCN-FR DG01
1811 ACP CRB CD 15H8 OEP BAC-ST-FDRD DEP DCN-FC DG3U2 OEP DGN FR-DG01
1812 ACP-CRB CO-15HB OEP-BAC ST-FDRD OEP DGN FR-DG01 OEP-DGN-FS DC03

Figure 92. Adding an event to a citt set.
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Neme
C CU1 SEi ED110R BASE CASE CUT SETS

Exit / Add / Modif y / Delete / Locate / Next / Previous / Searth / Options
insert Event / Replace Events / Copy Cut Set and Replace Events / undo
Find and Delete Cut Set

' Set # -ivent Nanes
1801 ACP-CRB CO 15J8 OEP BAC-514DRF OEP CRB F1 15H3 OEP DCN*FC DG3u2
1802 ACP CRB CO*1sJ8 OEP BAC-ST-FDRF OEP CRB FT 15H3 OCP DGN FS DG03
1803 ACP-CRB-CO 15J8 OEP-BAC ST FDRF CEP DON FR DG03 DEP-DGN FS DG01
1804 ACP-CRB CO-15JS DEP BAC ST FDRF DEP DGN FS DG01 DEP DGN-MA DG03
1805 ACP CRB Co-15J8 OEP-BAC-St-FDRF DEP CRB F1 15J3 OEP DGN FS DG01
1806 ACP-CRB CO-15J8 OCP-BAC ST FDRF OCP DGN FC DG3u2 OEP DGN FS DG01

ACP CRB CO XBRF
1807 ACP-CRB CO 15J8 OEP-BAC-ST-FDRF OEP DGN FS-DG01 OEP-DGN FS DG03
1808 ACP-CRB CO-15M8 CEP-BAC St FDRD OEP DGN-FR-DG01 OEP-DGN-FR DC03
ISO 9 ACP-CRB CO 15H8 OEP-BAC ST FDRD oEP DGN TR-DG01 OEP DGN MA DG03
1810 ACP CRB CO-15H8 DEP BAC-51 FDRD OCP CRB FT-15J3 OCP DGN FR DG01
1811 ACP-CRB CO 15H8 CEP BAC Si 40RD OfP DGN-FC QG3U2 DEP DGN FR*DG01

a ___

Figure 93. A new event added to a cut set.

6.4.3 Modify

To modify events of an entire cut set, place the cursor in the first column of the screen ami press
the < M > key. This will display a screen containing the first 20 events (if available) of the cut set to
be modified (Figure 94). After making modifications to the events of tne cut set, press < Enter > to save
the modifications or press < Esc > to abort the modi 6 cation process.

Te 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 05) to allow you to modify the
current event. When modifying an event, you may use all of the alphanumeric keys, in addition to the
< ins > and < Del > keys.

6.4.4 Delete

This option allows you to delete an entire cut set or an individual event. Placing the cursor on
a cut set number anJ 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 mvoked, 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:

;

l
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N a r. e
C CU1 SE1 ED110R BASI CASE CUT SEIS

Modif y Entire Cutset
The first 20 events of the cut set are teing disotaved. Modif y th:
event names and press enter to save the changes made to the cutset,

-Use <En; er> when done, and sEsc > t o abor t.

. Set # -E vent kames
1803 ACP CRB CO 15J8 Of P-BAC St IDRF DIP DCN FR*DG03 DE P DGN- F S DG01

Figure 94. Modifying a cut set.

Name
C CUT SET ED1T0R BASE CASE CUT set $

- Change Event hame
Event names which do not exist will be added to the events list

4)se < Enter > when cone, and < Esc > to abort

. Set # Cvent Names
1 LOSP OEP-CCF-FS DG13
2 RW1 Tkt-LF-RWST
3 CSS CCF FS CSIAB
4 CLS-ACT FA-CLS2B CSS MOV F1 101A
S Ato CRB-CO 15J7 CSS MOV FT 101A
6 ACP BAC-ST-4KV1J CSS MOV-FT 101A
7 CLS-ACT-FA-C.$2A CLS ACT FA CLS2B,

B CLS ACT FA-CLS2A CSS MDP FR-ID1HR
9 CLS ACT-FA CLS2A 'CS$*FLT PC CS1B

10 CLS-ACT-FA CLS2A CSS M0v PG 10CB |
11 CLS ACT FA CLS2A CSS MDP-MA CS1B 1

12 ACP-CRB CO R'1 CLS-ACT FA-CLS2A |

x
Figure 95 Modifying an event name.

N
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Sm Typing < S > aborts the delete operation for the highlighted cut set or event.

Continue the process. Typing < C> and pressia; < Enter > results in deleting a cut set
or event.

6.4.5 locate

The locate option allows you to scarch the list of all existing events and the list of all the aewly
added events for events that meet the desired search criteria. Ever.ts that meet the desired search criteria
are considered to be qualified ev ts. You are then able to locate the first occurrence of one of these
qualified events from the current set of cut sets.

To invoke this option, press the < L> key. This will display the locate menu (Figure 96). 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 this screen, along with the number of
currently qualified events.

Family cut sets
SURRY Locate c

Total Nelber of Events 84
kanber of Qualt11ed Events 0

optio |L| Exit / tocate / Next / Previous

Event Attributes -
Names comp Id Sys Train Type F/Pode Location 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 h N N N N N N N 4 N N

|
_

Figure 96. Locate an event in the cut set list.

6.4.5.1 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

i 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.
1
'

If the locate function has not been performed then entering an < E> in the option field will
simply terminate the locate function. This may also be terminated by pressing the < Esc > key.

|

6.4.5.2 lecate. This option searches the list of all existing events and the list of all newly added
events for events that meet 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
.
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position, r.nd an asterisk (*) matches a chnacter string of any length. This option will use any of the

9 criteria are considered to be qualified events. The number of currently qualified events will then be
filled event attribute fields on the screen as search criteria. Any events that meet the selected search

updated on the screen. The first qualified event will be displayed on the screen (see Figure 97).

NOTE: it is possible for an event to be a qualified event ad still not exist in the current set of
cut sets, because the entire data base is searched in the qualiGeation process.

- _ _

Family Cut Sets
sVRRt Loeate C

_

total mrt3er of twents 1%

NJmter of Qualified Events 10

Option |t| Exit / Locate / Next / Previous

E vmt Attritrates
Names Comp Id sys Train Type F/ Mode location Init? 3

<P>DCP BAT-LP DCP BAT LP N

<G>DCF6AT

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

Figure 97. Results of a locate request.

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

6.4.5.4 Previous. This option will display the previous qualified event from the list of qualified
events. -

6.4.6 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 >.

6.4.7 Presions

This option allows you to go back to the previous occurrence of the event name specified in the
locate option. To invoke the option, type < P > .

6.4.8 Search

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 scicen display (Figure 98). The
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search starts with the top cut set of the current display. Type the desired event naine and press
< Enter >. The cursor will be positioned on the first occurrence of the requested event. At this point,
< N > (Next) and < P > (Previous) will allow you to move through the cut set list positioning the cursor
on the next or previous occurlence of the requested event name.

Name
RPS cut $Ei ED1T0R ALTERhATE CUT SETS

- Speed Search
Enter the event name to be search f or o 1RA1

Use <Entere when dore -

> S e t # <----E v ent N ane s
1 ULB RTMCCF

2 CHANNEL 1 CHANNEL 2
3 CHANNEL 1 CHAhNEL3
4 CNANNEL2 CHANNEL 3

5 CHANNELCCF
6 RTBMCCF

7 RTBMB IRA 2 IRA 3

8 RTBMA IRB2 IRB3
9 1RA2 1RA3 IRB2 1RB3

10 ScolLCCF UVCOILCCF
11 RTBMS 1RA1 IkA2
1: RTBMb 1RAI 1RA3

Event found.

Figure 98 Search for a specific event.

6.4.9 Optiom

The Options command provides the capability of setting Cut Set Editor defaults. To invoke this
option, type <O > . The normal option list will he replaced with the " default" option list on the screen
display (Figure 99). The default options are:

Range - This option sets the maximum number of cut sets with the specitied string that*

will be located. Range is used by the keplace, 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.

Delete Veto - Functions the same as Veto. However, it applies only to the Delete*

command. By default, this is turned on.
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Name
C CUY SEi ED110R Bast CAtt Cut SEls

Options
man 0e value => 9999 Veto <0N> => W Delete Veto <0N> => Y

-Ose < Tab > to move between fields, <[nterm when done, and <F15 f or help-

' Set # Cvent Names
1 LosP DEP CCF FS-DG13
2 RVT-Tkt LF Rwst
3 CSS CCF FS CS1AB
4 CLS-ACT FA CL529 CSS MOV Fi 101Aj
5 ACP-CRB CO 15J7 C55-MOV F1 101A
6 ACP BAC ST-4KV1J C$$ MOV F1-101A
7 CLS ACT FA CLs2A CLS AC1 FA CLS2B
8 CLS ACT FA-CLS2A C55-MDP FR 1BihR
9 CLS ACT F A CL52A C$5 FLT PG-C$1B

10 CLS-ACT FA*CLS2A C55 MOV PG 1008
11 CLS ACT FA CL52A CS$ MDP MA C$1B
12 ACP C18-CO-14J1 CLS ACT FA-CL52A

Figure 99. Change the cut set default options.

6.4.10 Insert Event

This option allows you to execute a global insertion of an event. You specify a search string
consisting of up to five event names aM the name of the event to be inserted. In all cut sets containing
the " search string" the specified event to be inserted will be added. The search 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 100.

6.4.11 Replace Events

This eption allows you to specify a search string and replace every occurrence of that string with
a specified event name. The search string may consist of up to five event names. The replacement is a
global function in that all occurrences of the search string will be replaced by the specified event name.
The replacement event name may be left blank, which will delete all occurrences of the search string from
the cut set list. The search starts with the cut set at the top of the current display. To invoke the cption,

type <R>. The option list on the screen will be replaced with the Find / Replace request (Figure 101).

6.4.12 Copy Cutset and Replace Events

This option allows you to search for cut sets containing a specific string, copy the cut sets (minus
the events specified in the search string), and add a specific event to the new cut set. You may specify
up to five 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,
type < C> . The option list on the display will be replaced with the Copy / Replace request (Figure 102).

6-31 January 1992

. _ _ _ __



. _

Name
C CUT $Ei ED1T0R BASE CASC CUT SEls

Find And Inaert
ACP BAC ST-4KV1J >ACP BAC-ST-4KKLMe

e

e

.

--Use < Tab > to move between fields. * Enter > when done and, <F1> f or help--
' Set # -Event Names

1 LOSP OEP CCF FS DG13
2 RWT TNK-LF-RWST
3 CSS CCF-FS CS1AB
4 CLS ACT FA CLS?B CSS Mov FT 101A
5 ACP CRB CO 15J7 CSS-MOV FT 101A
6 ACP BAC-ST 4KV1J CSS-MOV-FT 101A
7 CLS-ACT-FA CLS2A CLS ACT FA CLS28
8 CLS ACT-FA-CLS2A CSS-MDP-FR 181NR
9 CLS ACT FA CLS2A CSS-FLT-PG-CS1B

10 CLS ACT-FA-CLS2A CSS Mov-PG 1008
11 CLS ACT FA-CLS2A CSS MDP MA CS1B
12 ACP-CRB CO-14J1 CLS ACT-FA-CLS2A

Figure 100. Global insertion of an event.

___

Nape

C CUT SET EDIT 0R BASE CASE CUT SETS
-

Find And R e p i a c e --
CLS-ACT-FA-CLS2 >BAC-LN1 FA-14H2

'ACP-CRB CO 14J1
.

G

.

--Use < Tab > to nove between fields, < Enter > when done and, <F1> f or help--
Set # - -Event Names

1 LOSP OEP CCF-FS DG13
2 RWT ThK-LF RWST

l 3 CSS-CCF-FS-CS1AB
4 CLS-ACT-FA-CLS2B CSS mrv-FT 101A

, 5 ACP-CRB CO-15J7 CSS MOV-FT-101A
l 6 ACP-BAC-ST 4KV1J CSS Mov-FT-101A
( 7 CLS ACT-FA-CLS2A CLS-ACT-FA CLS2B
| 8 CLS ACT-FA CLS2A CSS MDP-FR 181HR

| 9 CLS ACT-FA-CLS2A CSS fLT PG CSIB
'

10 CLS ACT FA CLS2A CSS MOV PG-1008
11 CLS-ACT FA CLS2A CSS MOP-MA CS1B
12 ACP-CRB CO-14J1 CLS ACT-FA-CLS2A

Figufe 101 Find and replace a strTng.
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t
t Names
'w C CUT SET ED110R BASE CASE CUT SETS

Find And Copy & Rep 1aee-
ACP CRB CO-15J7 >ACP-AAA LM 15N4

'ACP BAC ST 4KV1J
e

e

e

-Use < Tab > to move bet ween f ields, < Enter > when done and, <F16 f or help-
' Set # Cvent Names

1 LOSP OEP-CCF-FS DG13
2 RWT * T hK - L F - RwST

3 CSS CCF FS CSIAB
4 CLS ACT FA CLS28 CSS MOV FT 101A
5 ACP-CRS CO 15J7 CSS MOV TT-101A
6 ACP 6AC-ST-4KV1J CS$ MOV-FT-101A
7 CLS ACT-FA CLS2A CLS ACT FA CLS2B
B CLS ACT-fA CLS2A CSS MDP-FR 181HR
9 CLS ACT FA CLS2A CSS FLT-PG-CS16

10 CLS ACT FA CLS2A CSS McV PG 1oca
11 CLS ACT FA CLS?A CSS MDP MA+CS1B
12 ACP CRB CO 14J1 CLS ACT FA-CLS2A

Figure 102. Copy and replace a cut set.

6.4.13 Undo

This option allows you to recover the last ite.n deleted. The item may be an entire cut set or a
single even' A deletion may be undone only if the Undo Delete command is used immediately after the
deletion has occurred. To invoke the option, type < U >.

6.4.14 Find and Delete Cut Set

This option allows you to delete all cut sets that contain a snecified string. You may specify up
to five event names as a search string. The search begins at the cut set at the top of the current display.
To invoke this option, type < F>. The option hit will be replaced with the find and delete request
(Figure 103).

6.5 Logic Editor

This option allows you to modify the logic of a system or subsystem. When you invoke this
option, Figure 104 will be displayed. You may toggle'the display to list systems or Subsystems (see
Section 6.5.3). Three options are available: Exit, Logic Editor, and Sub-System.

<

| 6.5.1 Exit
t

l

i This option terminates the process and returns you to the Fault Tree Analysis screen (Figure 63).
| To invoke this option, enter an < E > in the option field and press < Enter > . or press the < Esc > key.

p)'

i
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I

. :-3w % .-

ON.m.
C '; U 1 $EI (bi10R I. Alt CA&E Cut $f f 5

-- IInd And Deiete .- - - - . _

l 0$P
*ACP 48B C0 16J1 |
.

.

.

--Alse < s tb> t o enve teet ween f ields, <!nter* when done 4 vd, < fit f or help-
let 4 : vent Nemes

37 AC; TFM NO 1J C$$ MDP FR iAINR
38 ACP $AC+61 4801J CE$ MDP fk 1AINR
39 C$l-M?P FR 1A1HR DCP BDC $f Fusil
40 C$l CKV ff Cy?4 C$$ MDP FR'1A1HR
41 C$$ MN FR 1A1HR C5$ 4 vM PE xv15
42 C$5 MDP+FR 1A1HR C$l MDP*ft C31B >

43 C$s FLT Pr C$1A Cf$ MOP fR-181HRe

44 C$$*f L14G C$1A C$$*fif PG C518,

45 C$$ FLT frcC51A Cs$4880V PG*iODB
46 C5t fit iC Ci1A C55 MDP MA 051b

|47 ACP CR8-CD 14J1 C$s fti PG CliA
48 ACP IFM NO 1J C55 FL1 PG-($1A |

_

_

Figure 103, Find and delete cut Sets.

._

I
f emui t y

$URRY | $yatem Logic (ditoe
_.

C,ption|L| Ealt / Logic (ditor / Sutr5ygtem

Name De$cr'ption
C CONT 4thMINT $ PRAY
CS CONIAlhMLWT $Y$1(MS
CV CORC WLNER ABLE 10 CD
D1 ft!GH PRi$5bli thJICT10N - Auf0MA11C
D2 el9 skistuRE thattilON - MANUAL
D3 HIGH H L55URE lhJEC110N RCP SCALS
D4 HIGE 88C55URE lhJLC110N * (MCkLthC1 $3RA110N
D5 ACCUMULA10R$
D6 low M8 $$UPE thJL C110N
F1 th51'd EkPAY #[CIRCU6AllDN

_

.t so <ti, ao
El it hc|p Lw ate

,. _

. _ _ _

Figure 104. Logic editor dic> lay.
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; 6.5.2 Imgle I:ditor

To invoke this option, enter an <l.> in the option fic!d, highlight the desireJ system. . Ipress
< Enter > . If you do not highlight a system, the message A record inmt be h'gidighted fint will be

'

displayed. After highlighting a system and pressing c linter > , I igure 105 will be displayed. All gates,
E types, and inputs contained in the selected sptem or subsystem will be displayed. Thirteen editing

options ate availabi; Each option will be discussed in the following paragraphs.

_

family $ntem
SUERY Logie tdttor D1

[att / Atj / modify / Delete / tocate / heat / Previous
tnsert / teptere / Search / Optio% / u.do Delete / f1 Help

- Gat e h >ne - T ype inputs
&tV1J ik Als
CPCB TRAh

Di DR HPI CtV ff tv225 HP12 HP13
(18 1RAN

HPil/ OR [1B CPCB 4kV1J ,

HPl+MDP-f$ CH1B HPI-MDP-F R 166HR hPl+MDP PA CHIB
HPl21;

HP12 'AND HPl6 HPl4 HPl$
MP!21 1 rah
HP13 AND HPl7 HPl6
kel4 TRAN

HPl$ OR SIS ACT fA 51sP HPli? HP! CCf f5 CM1BC
HPl MOV-PG 1269A HPI M3V PG+12868 HPl CtV FT CV267
HPl9

HP|6 1RAN

Figure 105. Logic editor display screen.

.

6.5.2.1 lhit. This option terminates tha process and returns you to the System logic liditor
screen. To invoke this option, type an < E> and press < Enter >, or press the < Esc > Ley.

6.5.2.2 Add. This option allows you to enter a new gate name or input into the selected system
or subsystem. To invoke this option, enter an < A > while positioned in the gate name column or at the
desired input row or c<'h'mn, When you invoke this option, Figure 106 wdl be displapi.

On this screen, you enter the following fields:

Gate Name Enter the new gato name. If you enter a name that already exists the-

message 1)uplicate gate names are not alloweel is displayed. You are
returned to the gate name prompt to re-enter a valid name.

Type Enter the gate type. Valid gate types include ANI). OR, and TRAN,-

Inputs - Enter any inputs (event natnes) for the new gate. After you enter an
input. a window will be displayed asking you to identify the input as si

6-35 January 1992
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remity s g.e.
$URRY Logic !ditor D1

- - - - - - - A SJ I npu t h ane --------------
hew nanet will be autonatically te added to the gate or event list.

---Us e . [ nt e r m when dane, and <tscs t o eter t -
|

_ c. t e h.,. .__ me i n.m . -

i

bgure 106. Add input to logic editor.

< G > (gnte), < E > (event), or < A > (to abort the process). press
< Enter > to terminate the process.
If you are adding input to an existing gate, position the cursor at the

,

desired location and press < A > . A blank highlight line will appear.
Enter the input name and press < Enter >. The new input will appear
on the screen.

6.5.2.3 Modify. This option allows you to modify any of the data displayed on the screen. To
invoke this option, highlight the data you wish to update using the arrow or tab Leys. and type an < M > .
When you invoke this option, Iigure 107 will be displayed. Use the insert, delete, or arrow keys to
modify the highlighted text. You may only modify the highlighteJ text. Press < Enter > to exit and save
the changes, or press the < Esc > Ley to exit without saving the changes.

6.5.2.4 Delete. This option allows you to delete any gate or event displayed on the screen. To
invoke this optica, highlight the gate or evert you wish to delete using the arrow or tab Leys. and type
a<D>. When you invoke this option. Figure 108 will be displayed. The following options are
availabw:

Modify - Deletes the current event or pate name but first prompts you with
the veto options.

Skip - Skips the selected delete.

Continue to end - Deletes without asimg if you wish to delete,

End - Terminates the delete process.

6-36 January 1992
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!

f amily System
sutRf Lo3ic [dItoe D1

I Modify
Use Insert, Delete, and arrow keys to modif y high lighted text.
+ --4Jst <f nter> when done, and '<t sc a to 6 bort

- Gat t #bres - T ype inputs
4KV1J 1 RAW

CPCB TRAh

D1 OR HPI CLV-ff Cv225 HP12 kP13
(1B 1RAN

HP117 oR Eit CPCs 4KV1J
HP! MDP f$ CHig hP! MDP iR-1B6hR HP! MDP MA CH16
HP121

HP12 AND HPl6 NPl4 HP15
HPl21 TRAb
HPl3 AND HP]7 HPIB
HPl4 TRAN

HPl5 OR Sl5 ACT fA s!$8 HPjl? HPI-CCI fS CHibt
NP3 MDV PG 1269A HPl MOV PG 12869 NPl tKV F1 CV267
hP!9

HP!6 TRAN

Figure 107. Modify logic editor data.

O
t 6.5.2.5 locate. This option allows you to locate a specified gate or event. When you invoke( this tr ' ion, Figure 109 will appear at the top of the screen prompting you to enter the name you wish

to lacate. The input is case sensitive, so you must enter the name exactly as it appears. Enter the gate
or event name and press < Enter >. If found, the entered name or event will be highlighted and the
message Name Found will be displayed at the bottom of the screen. If the event or name is not located,
the message Not found will be displayed.

6.5.2.6 Next, nis option highlights the next record in the display.

6.5.2.7 l'resious. This option locates the previous record in the display.

6.5.2.8 Insert. This option allows you to insert a gate or event name. When you invoke this
option, Figure i10 is displayed. This option uses two names: the find and the insert / replace name.
The find name is the name to be matched. It may contain any number of "" or "7" characters. These
wild card :haracters have the same meaning as they do in DOS file names. The insert Geld cannot
contain any wild card characters, and will be used exactly as typed.

6.5.2.9 Replace. This option allows you to replace a gate or event name. When you invoke
this option, Figure 111 is displayed. This option uses two names: the Gnd name and the replace name.
The Ond name is the name to be matched, it may contain any number of wild card characters. The
' replace with' field cannot contain any wild card speci6 cations.
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Family System |
SURRY togis iditar 01 |

,

Veto ;

Option [.'. | Medify / $ kip / Ct+htinue to end e ( nd |

Selvet an option a%d press <lnter> when done, or alls for help. -

- Cat e h aae - f t pe ignt s
| 4tV1J Y&AN

CPCE TRAN

01 OR HPI-(tV ft CV225 HP12 HP13

(19 TRAN

HP117 DR E1B CPCB 4tv1J
HPI MDP f$ CHib HPl N P TR 166HR HPl-MDP MA CM18
HPl21

HP12 AND HPl6 HPl4 HP15

NPl21 IRAN
'

!HP13 AND HPl7 HPIB
HFl4 TRAN
HPj$ OR $1S+AC1 FA 61%B HP117 HPI-CCF f $ CH1BC

HP! MOV PG 1269A NPI MOV PG 12868 HP1 tKV fi CV267
HPl9 |

'

Hvi6 TRAh

I

I

Figure 108. Delete a gate or event from a systern or subsystern.

. _ _

faml|y $ystem
$URRY togic Editor D1

Locate
' ''inter the Cate or 14 Nt name to locate => [ '., . 3

use af LC> t o abort , and < Enter > when done. -~~~

- Gat e N ane - T ype inputs
4KV1J IRAN
CPCB 1RAN

D1 OR HPl-CKV ff CV225 HP12 HP13

E1B 1RAN

HF117 C$ [19 CPCS 4KV1J
HPI NDP f$ CH1B HPI MDP FR 1B6HR HPI MDP MA CH1B
HPl21

HP12 AND HPl6 HPl. HPl5
HPl?) TRAN

HPI) AND HPl? NPIB
HPl4 TRAN

HP15 OR Sl$-AC1 fA $l$B HP117 NP! CCF IS CH1BC
HPl-MOV PG 1269A HPI MDV PG 12868 HPI CKV ff*CV267

,

I HP!9
HP!6 1 rah

|

|
l

| Figure 109. Locate a specified gate or event.
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a

l
I

l imuil t y , tem
$URRY Loeic Editoe D1

fird ard Insert --- -

f i rd UMY;$" F. . i$Z' , and I nse r t E." I_ ' f l ..'._ [EJ
, he stata to move between fields etnters 6then done, and <f15 f or help. -

- Gat e h afte - T ype inpute
4KV1J 1 rah
CPCB - TRAW,

D1 OR hPI CKV ft Cv225 HP12 MP1)
'

[1B TRAN

HP112 OR (18 CPCB 4KV1J f

HPl MDP f$ CH1B HPl MDP fR 186HR HP] MDP MA CH1B I

HPl21
HP12 AWD HP]6 HPl4 HPl$
HPl21 1RAN

HP!3 AND HPl? HPIB
Hol4 TRAh

HPl$ OR - Sit ACT-fA 51$8 HPli7 HP! CCF ft ChiBC
HPl MOV PC 1269A HPl MOV PG 1286B HPI CKV fi CV262
HP '

HP]6 IRAW

t

Figulo 110. Find and insert a gate or event, i

family - $yttem '

$UPRf Logir iditor D1

find and Replace
.

Find Fj?$ML'.!'MC;* Replace with C/t | *D 2! M
. Use (faba tc move tetween f telds, <f nter> when done, and af1* f or help. -

E

= = Gat e N ame - t ype - Inputs
4tV1J TRAN

CPCB 1 RAW

D1 OR HPI-CrV fi CV225 HP12 BP13
E1B TRAW

HP117 OR E1B CPCB 4KV1J
HPl MDP-fS-CH1B HP! MDP FR 186HR HPl+MDP NA CH1B
HPl21

HP12 AND HDl6 HPl4 HPl$
HP121 IRAN '

HP13 AND HPIT HPIB
HPl4 IRAN
HPl5 OR $15 Ati fA 51sB hP117 HPI CCF-fS-CH1BC

HPl MOV PG 1269A HPl MOV f*G 127',8 HPl CKV ff CV267
HP!9

HPl6 1 rah

Figure 111. Find and replace an event or gate.
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|

6.5.2.10 Search. This option allows you to perform a speed search. When you invoke this
option, Figure 112 will be displayed. Enter the name to be located. As you start entering characters,
the search will begin, if no record is found. the message input not found!! will be displayrd, and you
will be returned to the Logic Editor Display.

F ami l y .-.- s yi.t em
$URRY Lvgii (dItor D1

- Speed $ catch - - - - -

E nt er the f rvrut (same t o be search f or = > j
Use <tnterm when 0: vie--- -s

- Ga t e N ewie - T ype Inputs
4KV1J fRAW

CPC0 18AW

D1 OR HPl CLV-f1 CV225 HPi? hP13
[1B ikAh
HP117 OR E18 CMB 4tv1J

MF1 MDP f5 CHiB HPl * MDP f R 1B6HR HPl C D MA*CN1b
HPl?1

kP12 AND HPl6 HPl4 HPl$
HP12t IRAh
HPl3 AND HPl7 HPIB
HPl4 1 RAW

HP15 OR 515-Ati-FA 5158 kP!17 hPI ttf ts CN16C
HPI MDV-PG 12t0A HFf*MDV PG 12ti6b API CKV f f CV267
HPl9

HPl6 TRAN

O
Figure 112. Speed search option.

i

6.5.2.11 Optiom. This option allows you to set the veto options. When you invoke this option,
Figure 113 will be displayed. The following options may he set:

Veto tells each operation to ask again if you wish to modify the data. IlyVeto -

def ault this is turned off.

Delete Veto - Functions the same as Veto. Iloweser, it applies only to the Delete
command.13y default this is turned on.

IIelp - Activates the on line general help rnessages. When this is turned off, the
help messages will not appear.

6.5.2.12 L'ndo Delete. This option allows you to retiieve your last delete. If you have
accidentally deleted an event or gate, you may invoke this option to rettiese it. Only your last deletion
may be retrieved.

6-80 January 1992

_ -- _



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

- , family lyStem
SUktf Logic IdItor r1

_

_._______,1,on______._. _._

veto ach. *>: t'ettte vetc *ow = 6 He l p <06. .t
- Ute tieb* t o fnove t+t ween f itidi, *l hte rt when tbne, erni s f in for help -

- La t e h 6fte - T ylt I tyMt t
4LV1J ffAh
LPC B ItAh
01 OR HPI-(tv l'i CV225 HPi? HP13
(18 ISAk
HPli? OR til CPCB 4tV1J

HPI MDP flint $ HPl+MDP rt--iS6HR OPl MDP-k4 CH1B
HP!21

HP12 AND HP16 HPt4 HPl5
HPl?i itAW
HP13 AND HPI7 HPIB
HPl4 itAh

HPl5 DR sis Atf fA EltB HP!17 HPl 00f fl4H1BC
HPI Mov PG 1?69A HPl M3V FG i?Bf.b HPl*CEV F1 cVl61
HPl9

HPl6 ftAh

Figure 113. Set veto options screen.

6.5.2.13 l'1 Ilcip. This option displays the cursor movements that allow you to easily move
through the 1,ogic Editor Display (see l'igure 114). To move the cursor about the editing window, use
the keyboard cursor pad. The arrow keys move one Geld in each respective direction. The < llome>
Ley places the cursor in the upper right corner of the window. The < PgUp > Ley inoves the window
up one page (12 lines). The < PgDn > Ley moves the window down one page (12 lines). The < Ctrl-
PgUp> and < Ctrl-PgDn > Leys move to the top and bottom of the file, respectively, Pressing the
< F1 > key toggles between two cut set editor :.creens. One screen shows the editing options and other
shows the cursor inovemerits.

NO'I E: When you press the < Esc > Ley to terininate the 1,arie Display,
Figure 115 is displayed.

6.5,3 Sub-Systent

Toggles the System Logic editor display to list systems or subsystems on the screen. To invoke
this option, enter an < S > in the option Ocid, and press < Enter >. To toggle back to the previous
display, simply enter an < S > in the option field and press < linter > .

s
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Famtiy $ptem
SUkkV Loeic !ditor 01

< t >Cureor up <4> Curser Dc.wn u-> Cursor Lett onfurter Richt
<tr@ ttd cf I'agt * Nome *1c p of Page <Peup>Page Up *FgDn>Pege Dcwn

< Ctrl Pgv;miop of File < Ctrl FyDn*InJ of file *fla Help

- L6te hkme - Type treats
4rv1J ttAt

Cf'CB tRAN

D1 OR HPl Cav 71 tV225 HP12 HP13
til flu
HP111 OR [1B CI'C it 4tv1J

brl MDP fl CHib MPI MDP FR 186FA kPI MDP MA CH1h
hel21

HP12 AND HP16 eP!4 HP15
HPl21 1RAN

HP!3 AND NPIT PFl0
HPl4 1 RAW

HP15 04 sls ACT FA $lla HP117 NPI CCf is CH1BC
HPI MDV+PG 1269A MP l- N'JV+ $'G lib 66 hP1-(KV fi-CV267
N 19

HPl6 IRAN

Figure 114. Cursor movements help display.

Musesmusaus,_

O
C - Chect date, if tik then 6 ave and estt,

if not ok tberi t(,ntinue editing.

R - Peturn to editing af ter the(6 tng data,

t- [mit W!1Maji savir,g changes.

(C, R, or E) |CJ

Figure 115. Save/ abort changes screen.

i

|
.

.
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7.0 CREATE EVENT TREES

This option allows you to graphically build and edit esent tren and output them to several hard
copy hardw are devices. To select this option, highlight the TRE ATE I!s ent Trees" option on the IRR AS
main menu or enter a <C) and press < Ente- When you invoke this option, l'igure 116 will be
displayed. As shown, the following options are uisplayed:

Exit Returns you to the IRRAS main inenu.

Create Event Trees Allows you to build and edit event tree diagrams.

Link Event Trees Allows you to define linkage rules and generate sequence
logic.

Plot Trees Allows you to plot graphics files or generate llPGL
formatted files.

Graphics Load Allows you to load event tree graphic files (i.e., .l!TG
files).

extract Event Trees Allows you to extract event trees, clear extracted event
trees, and display extracted event trees.

Define Plotter Pens Allows you to auign colors to your plotter pens.

Each of these options is discussed in the following paragraphs.

- tamily
SURRY lRRAs

rvent 1ree Cre;*itts system

rait

Create rvent freet
Link I vent t rees

Plot Trees
Cre;Alcs load

extreet tvent frees
Define Plotter Pens

Optten|rj

Figure 116. Ebenbree graphics system menu.
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7.1 Exit

This option terminates the event tree option and trturns you to the IRitAS main menu. To
invoke this option, highlight the Exit option and press < Enter > .

7.2 Creato Event Trees

This option allows you to construct or edit an event tree diagram. You may start building the
diagram from scratch or from an existing file to generate or modify logic. When this option is selected,
Figure 117 is displayed. The editing commands are shown in the left column, while the rest of the screen

,

is the drawing surface. The commands shown in all upper-case letters (excluding EXIT) have additional '

pop-up menus associated with them. The cursor '' used to position pop-up menus and select menu
options.

To invoke any of the editing commands (using a mouse), position the cursor over the desired
editing command on the active menu. The active menu is the last menu you pulled up or moved. When
the editing command box is highlighted (a white line outlines the box) press the left mot.se button. The
command is now invoked. Each editing command is described in the following paragraphs.

7.2.1 EXIT

This option terminates the editing session and returns you to the previous screen (Figure 116).
To invoke this option, position the cursor over the EXIT box and press the left mouse button or
< Enter > .

7.2.2 Move (.-.)

The move command, which is represented by +-*, allows you to position the editing command
menu anywhere on the screen. When you invoke this command, a white outline surrounds the entire
editing column. Drag the cursor to position the outline at the desired location and press the left mouse
button or < Enter >. The menu will be displayed at the new location.

7.2.3 Show

This command clears the screen and re-displays the currently defined diagram.

7.2.4 EDIT

This command allows you to make changes to the event tree. When you invoke this option, an
additional pop-up menu is displayed (Figure 118). As shown, six options are available: EDIT, Add,
Del, Copy, Pass, and Page.
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7.2.4.1 * EDIT-+, This option allows you to move the pop up menu to a new location on the
screen. To invoke this option, position the cursor on the eEDIT-+ box and press the left mouse button.
An outline will appear. Move the outline to the new location on the screen and press the left mouse
button. The menu will be moved to the new location.

7.2.4.2 Add. This option allows you to add a branch to the event tree. When you invoke this
option, you will be prompted to Pick the intersecting point of the new branch. The cursor will change
from a filled cursor arrow to an 'ernpty' cursor arrow Position the cursor over the place where the new
branch is to be added and press the left mouse button. A small box will appear. Next you will be

|prompted to Pick the sertical position of the new branch. The vertical position determines whether
the new branch will be added above or below the existing branch. Position the cursor to the desired i

vertical position and press the left mouse button. The diagram is redrawn with the new branch added.
The prompt to Pick the intersecting point of the new branch will return. At this point you can select
another location to add a branch or press the right mouse button to terminate the add process.

7.2.4.3 Del. This option allows you to delete branches from the tree. When you invoke this
option, you will be prompted to Pick the branch to be deleted. Position the cursor on the branch to
be deleted and press the left mouse button. The selected branch will be highlighted and the message
Delete highlighted branch? Left = YES, Right = NO will be displayed. If the highlighted branch
should be deleted, press the left mouse button; if not, press the right mouse button. If you responded
yes, the diagram will be redrawn to reflect the deletion. In either case, the prompt Pick the branch to
be deleted will return. At this point you may select another branch to delete, or press the right mouse
button to terminate the deletion process.

[
7.2.4.4 Copy. This option allows you to copy existing branches of the tree to new locations.

When you invoke this option, you will be prompted to Pick beginning of the branch to copy Position
the cursor at the start of the branch to be copied and press the left mouse button. Next, you will be
prompted to Pick copy location. There are three ways to use the copy command. In each case you
select the existing branch to be copied. Then you may either place the cursor over the start of a pass,
at the start of a branch and replace the existing branch, or place the cur'or at the start of a branch and
add the copied logic to the branch. Depending on the copying method you use, you will be prompted
with Replace = left button, Add = Right bution. If this branch is a replacement for an existing ,

branch, press the left mouse button. If this branch is an addition, press the right mouse button. If this
branch is an addition, you will be prompted to Pick terticallocation of the start of new sub tree. Pick
the new location and press the left mouse button.

7.2.4.5 Pass, This option allows you to change a branch to a pass. When you invoke this
option you will be prompted to Pick the branch that is to be made a pass. Position the cursor on the
branch to be converted and press the left mouse button. The entire branch is highlighted and you will
be prompted with Make highlight branch a pau? 1. cit = YES, Right = NO. If this is the branch
you wish to change into a pass press the left mouse button; otherwise, press the right mouse button. If
you respond yes, the branch is converted to a pass. If you respond no, the process is terminated. In
either case, the prompt Pick the branch that is to be made a pass will return. At this point you may
select another branch, or press the right mouse button to terminate this procedure.

7.2.4.6 Page. This option allows you to separate a large drawing into separate pages. When
you imoke this option, you will be prompted to Pick beginning of the branch to page. Position the
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cursor at the branch where the new page is to start and press the left mouse button. The message Create
Transfer llere? [Y] will appear, if this is the point where the page should appear, press Y; otherwise
enter an "N.*

When > ou highlight a section of the drawing and enter a "Y" to transfer, the block w ill be moved
to the next page and a transfer will be created automatically by the system. If you respond *N" to the
transfer the diagram will not be breken up and a transfer will not be created, in either case, the prompt
l'ick begmning of the nest branth to page will appear. At this point, you may select another location
to page or press the right mouse button to terminate the paging process.

7.2.5 T Ol'S

This option allows you to make changes to the top events. When you invoke this option, an
additional pop up menu will be displayed (Figure 119) As shown, the following options are available:
TOPS, Add, Del, Edit, Name? Width, Sire, FONT, and DESC.

7.2.5.1 .-TOl'S4 This option allows you to move the pop up menu to a new location on the
screen. To invoke this option, position the cursor on the -TOPS 4 bos and press the left mouse button.
An outline will appear. Move the out|ine to the new location and press the left mouse button. The menu
will be moved to the new location.

7.2.5.2 Add. This option allows you to add a new event. For example, an event tree might
have the existing events 1,2,3, and 4. A new event is needed between events 2 and 3. You select this
event and will be prompted to l'ick the esent that will follow the new esent. The cursor will change
from an arrow to a cross hair. Position the cross hair at the desired esent (in this example, we would
pick event 3) and press the left mouse button. The prompt Enter new eient name: will be displayed
Enter the event name (up to 16 characters are allowed) and press < Enter >. The diagram will be
redrawn and displayed showing the newly added event and the event list will be updated.

7.2.5.3 Del. This option allows you to delete an event. To delete an event all branch points
that logically fall below the event must be converted to paues. Whtn you invoke this option you will
be prompted to l'ick the esent that is to be deleted. The cursor will change from an arrow to a cross
hair, Position the cursor on the event to be deleted and press the left mouse button. If the branch points
have not been converted to passes, the message The esent pithed is currently being used in the tree
will be displayed. If you want to delete the event you must ga back and convert the branch points using
the PASS option under the EDIT commanJ. When the deletion is successful, the tree will be updated
and redisplayed.

7.2.5.4 Edit. This option allows you to change an event name. When you invoke this option
you will be prompted to l'ick the esent nan e to be edited. The cursor changes from an arrow to a
cross hair. Position the cursor on the event in the diagram or the event name displayed at the top to be
renamed and press the left mouse button. The prompt Enter new esent name for m: will be displayed.
Enter the new name (up to 16 characters are allowed) and press < Enter >. The event name will be
changed at the top of the diagram.
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7.2.5.5 Name?. To consen e space on the diagram, a limited number (default is 5) of characters
of the event name are displayed on the diagram. Use this option to display the cornplete event name (all
16 characters). Wun you invoke this option you will be prompted to Pick an egent name, ne cursor
will change from an arrow to a cross hair. position the cursor on the desired event name at the top of
the diagram and press the left mouse buttnn. The entire event name will be displayed on the prompt line
at the battom of the screen. The cross hair will remain so you may select additional esent names ;o
disp!ay or press the right mouse button to termina*e the process.

7.2.5.6 Wit!!h. This option illows yoa to change the displayed width of the esent names.
When you invoke this option, you will t e prempteJ to Enter top width slie <old sized . Enter the new
top width size and press < Enter >. i ou may enter a value greater than 1 (default is 5). If you press
< Enter > without entering a value, the width does not change. If the width is changed, the tree will be
redisplayed with the new width.

7.2.5.7 Sire. This option allows you to change the text size of the event names. When you
invoke this option, you will be prompted to Enter new top name text slic < old value> . Enter the new
text size and press < Enter >. You may enter a value of 0.01 to 9.00 If you press < Enter > without
entering a new value, the text site does not change. If the text size is changed, the tree will be
redisplayed with the new top text size.

7.2.5.8 FONT. This option allows you to select the font type for the event names and headers.
When you select this option, an additional pop-up menu will be displayed (see Figure 120). Select the
desired font type by positioning the cursor over the font and pressing the left mouse button. You must
select a font (or cancel) in order to continue. If the font type is changed, the tree will be redisplayed with
the new event name font type.

7.2.5.9 DESC. This option allows you to edit event description text and set various attributes
of the descriptions including text size, font type, and number of lines of description to display. When
you invoke this option, an additional pop-up menu will be displayed (see Figure 121).

7.2.5.9.1 +-DESC-+ -This option allows yvu to move the pop-up menu to a new
location on the screen. To invoke this option, position the cursor on the +-DESC-. box and press the left
mouse button. An outline will appear. Move the outline to the new loc ition and press the left mouse
button. The menu will be moved to the new location.

7.2.5.9.2 Edit-This option allows you to edit or add any esent name descriptions
contained in the displayed diagram. When you select this option, you will be prompted to Pick the esent,

| description to be edited. To select the event description to edit, move the cursor over the event or event
description and press the left mouse button. A window will appear displaying the selected description
and the prompt Edit Description - Press < Esc > when done will appear. If no description exists, enter
a description. To modify the description, simply type over the existing description. Use the < ins > and
< Del > keys to add and delete characters as necessary. In addition, you may use the Ilackspace and End
keys. The 13ackspace key deletes the character to the left of the cursor and moves the rest of the

' characters to the left one space. The End key positions'the cursor at the end of the current line. When
complete, press < Esc >. You will be prompted to Pick the event description to be edited. At this
point you may select another description to edit or press the right mouse button to terminate the process.

|

|
|
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7.2.5.9J Sire-%is option allows you to specify the height of the event descriptions
ii

in your diagram. The prompt Enter new top description test slie: <old slic> will be displayed. At |
this prompt, enter the desired text site and press < Enter > . Wu may enter a value of 0.01 to 9.0 He

{
event descriptions will be displayed m the new sire.

J
l

7.2.5.9.4 Line-%is option allows you to specify the numbei of lines in event !
-

descriptions. W'e yau invoke thia eption, you will be prompted to Enter new top destilpflon !!nc
count: <c,ld coet > . At this prompt, enter the desired line count and press < Enter > . You may enter
a value of 0 or greoter. He event descriptions will be displayed with the new line count.

7.2.5.9.5 FONT-This option allows you to select the font type for the event [
descriptions. When you select this option, an additional pop-up menu will be displayed (src Figure 122). :
Select the desired font type by positioning the cursor over the font and pressing the left mouse button,

(
You must select a font (or cancel) to continue. If the font type is changed, the event descriptions will |
be redisplayed.

7.2.6 ENDS

At the end of each sequence is a unique number and some textual information, nis information
includes the sequence name, end state name, and two other fields used for user defined information. You

may provide a sequence name or the software will use defaults of A, B, C, etc. JSee Generating
Sequence Logic section for a discussion of using numbers instead of names.) When a branch (sequence)
is added, the names or " ends" are given defaults. Each default equates to a blank screen. Also, a display
option is given to each end. His allows you to turn on or off the information. Usually you will have
the text turned off while building your event tree. Each list or column of information has a header. The
header may be placed at any horirontal location. Display information is associated with each header.
Individual sequences and/or column information may be turned off or on. Sequence and header
informatior., along with the display and placement attributes, are modified through the ENDS command.
When you invoke this command, an additional pop-up menu is displayed (Figure 123). As shown, the
following options are available: ENDS, End States, Edit lleader, Place Header, Edit Height, Edit Sire,
and FONT.

.

i.2.6.1 * ENDS 4 This option allows you to move the pop-up menu to a new k> cation on the
screen. To invoke this option, position the cursor on the * ENDS- box and press the left mouse button.
An outline will appear. Move the outline to the new location and press the left mouse button. The menu
will be moved to the new location.

7.2.6.2 End States. This option allows you to display information about the end state. When
you invoke this option you will be prompted to Pick the leaf corresponding to the desired endstate
inforniation. The cursor is placed on the tree at the end of the sequences. The cursor will only move
in the vertical ?ction allowing you to pick only leaf branches. Position the cursor at the desired end
state and press the left mouse button. A window will appear displaying the sequence names, end state
names, frequencies, and the data contained in the two user-defined fields for the selected end state. Next,

_ you will be prompted to Pick the box to be edited. Position the cross hair over the box to be edited and
press the left mouse button. If you choose to edit the sequence names, end state names, or frequency
values you will be prompted to Enter Test:. Enter the desired text and press < Enter >. If a name
already exists, it will be overwritten with the new name you entered.
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The two remaming fields are toggle switches. The toggles allow you to specify whethe oi not
to display the item.

IRRAS provides four columns of information for the user to add additional information about
each sequence in an event tree. IRRAS requires that the first column be the sequence name the second
must be the end state, the third is used to store the sequence frequency, and the fourth is user defined.
The column names and positions may be changed by the user, but the information stored in each column
must be as explained abos e.

To terminate this process. press the right mouse button. The window will disappear and you will
be returned to the l'ick the leaf corresponding to the desind endstate infor: nation prompt. At this
point you may select another end state or press the right mouse button to terrninate the process.

7.2.6.3 Edit IIcader. This option allows you to edit header information. When you invc ke this
option, a window appears. 'This window contains sequence names, end State names, frequencies, and two
user defined fields contained in the header. Next, you will be prompted to l'ick the hos to be edited.
Position the cross hair over the box to be edited and press the left mouse button. If you selected to edit
sequence names, end state names, or frequency values you will be prompted to Enter lexts. !!nter the
desired text and press < linter >. If the box contained data, it will be replaced by the text you just
entered. To terminate this process, press the right mouse button.

7.2.6.4 l' lace IIcader. This option allows you to move a header to another location on the
screen. When you invoie this option you will be prompted to Pick the header that is to be relocated.
Position the cross hair on the header contained in the listing on the right side of the screen or on the title
to the left of the status / tops line at the top of the screen to be moved and press the left mouse button.
You will be prompted to l'ick the placement point for the header. Position the cursor on the desired
location and press the left mouse button. The headers will be moved to the new location. The prompt
Pick the header that is to be relocated will return. At this point, you may select another header to
relocate or press the right mouse button to terminate the process.

7.2.6.5 Edit IIcight. This option allow s you to specify the height or distance between branches
(nodes) of the diagram. When you invoke this eption, you will be prompted to Enter new node height
< old height > > At this prompt, enter the desired node height and press < linter >. You may enter
a value greater than 0.0. The tree will be redisplayed with the new node height.

7.2.6.6 Edit Sire. This option allows you to specify the height of the end state text in your
diagram. When you invoke this option, you will be prompted to Enter new end state int sim <old
salue>. At this prompt, enter the desired text size and press < !?nter > . You may enter a value of 0.01
to 9.0. The tree will be displayed with the new end state text site.

7.2.6.7 FONT. This option allows you to select the font type for the end state text. When you
select this option, an additional pop up menu will be displayed (see I;igure 124). Select the desired font
type by positioning the cursor over the font and pressing the lett mouse button. You must seleu a font

j (or cancel) in order to continue.
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7.2,7 TI N I'

'lhis option idion 30u to add text to the diagram at any location, in any site and color. When
you mvoke this command, an additional pop-up menu is displayeJ tiigure 125). As show n, seven
options are available: TEXT, LONT, Write, hiove, Copy, I rase, and liDIT.

7.2.7.1 -TEXT-., This option allows you to move the pop-up menu to a new location on the
screen. To invoke this option, position the cursor on the eTEXT-. box and press the left mouse button.
An outline will appear, hiove the outline to the new location and press the left mouse button. The menu
will be moved to the new location.

7.2.7.2 FONT. This option allows you to select the font type for the text. When you select this
option an adaitional pop up menu will be displayed (l'igure 126). Select the desired font by positioning
:he cursor over the font and pressing the left mouse button. You must select a font (or cancel) in order
to continue. All new text will be displayed in the selected fout. llemember, you are changing the def ault
font type using this option. No existing text will be changed to this r":w font type. To change esisting
text, select the TEXT option, the EDIT suboption, and invoke the 1:ONT command. You may then mark
existing text to be changed to the default font.

7.2.7.3 Write. This option allows you to w rite text at any location on the screen. When you
invoke this option you will be prompted to Pick test plaecment location. Position the cursor at the
desired location and press the left mouse button. A window will appear in the top left corner of the
screen. Enter the desired text. When complete, press < Esc > . If the show text option is turned on (See
VIEW option), the newly added text will be displayed on the screen. Nest, you will be prompted to Pick
ne.d test placement h> cation:, At this point you may select another location to write text or press the
right mouse button to terminate the process.

7.2.7.4 .%fove. This option allows you to move the selected text to a new location on the screen.
When you invoke this option you will be prompted to Pick region to be mosed prew CANCEL to
quit. You stlect We a gion by marking the opposite corners of the teu ta be mosed. Position the crou
hair at the text you want to move and pren the lef t mouse button. A sm dl dat appears. Drag the cursor
across the desired text until the box totally surrounds the text. Press the left mouse butten again. The
message Pick nfereme point prew CANCEL to quit will be displayed. The reference point n used
to give you some inJiuition of the position of the test being moved re! a c u the box. Position the s to
hair at the loc cion w here you w. int the selected text to be mm ed to Next, yea will be prompted to Pit k
placement point - pre.s CANCl 1. to res.in t. Use the mouse te n u e the bm to the exact posinon

-t ht te 3 00 n a' ' d, M in 4pe tr When \ou are satisticj with the jmition [reu the lef t mOU+*

tmtton The selee:ec text w 11 be moved to the new locatien. The promot Pit A placement point pr: w
CANCEL to remleet will be displayed again. At this pomt you may select another location to move me
text, or pren the right mouse button or < Esc > Ley to terminate the process.
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| 7.2.7.5 Copy. This option allows you to copy the selected text to a new locatmn on se screen
When yoc invoke this option you will tv prompted to Pick region to be copied - prew CANCEL, to

.

quit, You select the region by marking the opposite corners of the text to be copied. Position the crossi

| hair at the tex' you want to copy and press the left mouse button. A sn dot appears. Drag the cursor
aeross the deshed text until the box totally surrounds 'he text. I'tess the actt mouse button again. 'the
message Pick re'erence point press CANCEL, to quit will be displayed The reference point is used
to give you som) indication of the position of the object being copied relative to the box. Position the
cross hair at the iocation where you want the sclected region to be copied to. Next, you will be prompted
to Pick placenient point - prew CANCEL, to rewlect. Use the tnouse to move the box to the exact
position where you want the text to appear. When you are satisfied with the new position press the left
mouse button. The selected text will be moved to the new location. The prompt Pick placement point -
press CANCEL, to restlect will be displayed again. At this point you may select another location to

copy the text to, or press the right mouse button or ( Esc > Ley to terminate the process.

7.2.7.6 Erase. This option allows you to delete selected text. When you invoke this option you
will be prompted to Pkk region to be deleted. You select the region by marking the opposite corners
of the text to be deleted. Position the cross hair at the text you want to move and press the left mouse
button. A small det appears. Drag the cursor across the desired text until the box totally surrounds the
text. Press the left mouse button again. De message Delete this region? left = YES, Right = NO
will be displayed if this is the text to be deleted, press the left mouse botton; otherwise press the right
button. Next, you will be prompted to Pick next region to be deleted. At this point you may select
more text to delete or press the right mouse button or (Esc > Ley to terminate the process.

NOTE: If the text is not deleted, check the size of the outline box used to mark
the region. It must be large enough to encompass all the text desired;
otherwise, no text will be deletca.

7,2,7.7 EDIT. This option allows you to edit text and :et various attributes of the text meluding
color, size, font, and justification. When you invoke this option. an additional pop-up menu will be
dis [ layed (Figure 127).

7.2.7.7.1 +-EDIT TXT- -This option allows you to move the pop up menu to a new
location on the screen. To invoke this option, position the cursor on the * EDIT TXT- box and press
the left mouse utton. An outline will appear. Move the outline to the new location and press the left
mouse button. The menu will be moved to the new location.

7.2.7.7.2 Text-This option allows you to edit any of the text contained in the displayed
diagram. When you select this option you will be prompted to llos text to be edited. You select the
text to be edited by boxing the opposite corners of the text region. Position the cross hair at the
beginning of the text you wish to modify and press the left mouse button. A small dot will appear. Drag
the cursor over the text until the outline surrounds the text you wish to modify. When the text is
completely surrounded, press the left trouse button, A window will appear displaying the selected text.
To modify the text. simply 'ype over the existing text. Use the < ins > and < Del > keys to add and
delete characters as necessary. In addition, you may use the llackspace and End keys. The llackspace
key de'etes the character to the left of the cursor and moves the rest of the characters to the left one
space. The End key positions the cursor at the end of the current line. When complete, press < Esc > .
You will be prompted to Pick next text to be edited. At this point you may select additional text to edit
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p or press the right mouse button to terminate the process.

7.2.7.7 3 Color-This option allows you to change the color of selected text in your
event tree diagram. When you invoke this option you will be prompted to Box the text to be changed.
Position the rursor at the beginning of the text you wish to change and press the left mour.e button. A
small dot will appear. Drag the cursor over the text until the outline box surround > all the desired text.
Press tne left mouse button. Next, you will be prompted to l'ick the new text color from the color bar.
To select a color, position the cursor over the desired color and press the left mouse button. The text
will immediately change to the new color. The prompt Box next region to be changed will be
displayed. At this point you may select more text to change or press the right mouse button to terminate
the process.

7.2.7.7.4 Size-This opdon allows you to specify the height of selected text in your
diagram. When you invoke this option, you will be prompted to Box the text to be changed. Position
the cross hair at the beginning of the text you wish to change and press the left mouse button. A small
dot will appear. Drag the cursor over the text until the outline surrounds all the desired text. When all
the desired text is surrounted, press the left mouse button. dext, the prompt Enter the new text size
> will be displayed. At this prompt enter the desired text size and press < Enter >. You may enter a
vdue of .001 to 9.0. The sciected text will be displayed in the new size. Next, you will be prompted
to Box next region to be changed. At this point you may select more text to be changed or press the
right mouse butto 'o terminate this process.

7 ) "' '' Just-This option allows you to justify selected portions of the text in your
diagram. Jur - em m where the text will be placed offset from the placement point. When you invoke

.

this option yo - 4 N r umpted to Box the text to be changed. Position the cursor at the beginning
\ of the text to be cr.v gni ad press the left mouse button. A small dot will appear. Drag the cursor over

the text until the mJint i 2mpletely surrounds it. When the desired text is completely surrounded press
the left mouse ow You will be prompted to Enter text justification -('l/ =Left, 'R'=Right,
'C'=. Center) > . Enter the desired justif, * ion and press < Enter > . The prompt Hos next region to
be changed will be displayed. At this point you may select additional text to modify or press the right
mouse button to terminate this process. See Section 6.2.12 for ompete discussion cm setting the
justification.

7.2.7.7.6 FP'IT-This option allows you to select the font type for selected text. When
you select this option an aJ ~ . ul pop-up menu will be displayed (Figurr 128). Select the desired font
type by positioning the ce <e. the font and pressing the left mouse button You must select a font
(or cancel) in order tc Next, you will be prompted to Box the text to be changed. Position
the cursor over the text a os .anged and press the left mouse button. A small dot will appear Drag
the cursor over the text h., modified. When the box completely surrounds the desired text, press the
left mouse button. The selected text will be displayed in the new font type. Next, you will be prompted
to Box next region to be changed. At this point you may select more text or press the r:ght mouse
button to terminate the process.
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7.2,8 YlE W

\ This option allows you to change the position and size of the displayed diagram. You may move
the drawing up, down, right, left, room in, zoom out, or restore the drawing to its original slie and/or
position. You may also toggle to display /not display text and turn on and off the grid. When you select
this option, Figure 129 will be displayed. The VIEW submenu consists of the following options:

Page t: Invoking this option allows you to shift the diagram up one page (previous*

page). To invoke this option, position the cursor in the Page i box and press the left
mouse button < Enter > . The diagram's previous page will be displayed. If no previous
page exist, only the header information will appeai.

Page 4: Invoking this option allows you to shift the diagram down one page (next page).*

To invoke this option, position the cursor in the Page 4 box and press the left mouse
button or < Enter >. The diagram's next page will be displayed. If no next page exist,
only the header information will appear.;

Page -+: Invoking this option allows you to shift the diagram to the right one page (one*

screen). To invoke this option, position the cursor in the Page - box and press
<Emer> The diagram will shift to the right one screen, if no Fgure exists on this
new screen, only the header information will appear.

Page *: Invoking this option allows you to shift the diagram to the left one page (one*

screen). To invoke this option, position the cursor in the Page - box and press
< Enter > . The diagram will shift to the left one screen. If no figure exists on this new
screen, only the header information will appear.,

Scroll: Invoking this option allows you to move the diagram to another location on the*

screen, To invoke this option, position the cursor in the Scroll box and press the left
mouse button A white outline box apperts, with a cross hair 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 reference 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.

Zoom in: Invoking this option allows you to fill the screen with a small portion of the*

original display (magnifics the selected portion of the screen), To invoke this option,
position the curser in the Zin (room in) box and press the left mouse button or
< Enter >. The message Pick first corner will be displayed. Move the cursor at the
start of the diagram to be enlarged and press the left maase button. A small dot appears.

*

Next, you will be prompted to Pick next corner. Drag the cursor .:c'ross the desired area
until it is completely surrounded by the outline box. Press the 101 mouse button. The
portion of the original display enclosed by the box will now fill the entire screen. The
display can be restored to its original size by invoking the Zres (700m restore) option.
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* Zoom out: Invoking this option allows you to shrink the screen by approximately 50% .
To invoke this option, position the cursor in the Zout (zoom out) box and press the left
mouse button or < Enter > . The entire display will be reduced, while the drawing space

|
is increased. To restore the display to its original sire, invoke the Zres option.

Zoom Restore: This optior. restores any display created by zoom in or room out to the*

original display size or to the last saved file. To invoke this option, position the cursor
in the Zres box and press the left mouse button or < Enter > .

* Sh Text: This option allows you to toggle the display the text setting from Sh Text to
No Text. Sh Text displays all detined text. No Text does not display the text.

i

Grid: This option displays a grid behinJ your diagram to allow you to line up symbols _
*

and text. This is a toggle switch. To turn the grid on, position the cursor in the Grid
option box and press the left mouse button or < Enter > . To turn the grid off, repeat
the same steps.

7.2.9 FILE

This option allows you to perform various Ole titahipulation functions including loading, saving,
listing and creating event tree Oles. When you invoke this option, an additional pop-up menu will be
displayed (Figure 130). Each of these pop-up commands is discussed in the following paragraphs.

7.2.9.I -FILE 4 This option allows you to move the pop-up menu to a new location on the
screen. To invoke this option, position the cursor on the -FILE- box and press the left mouse button.
An outline will appear. Move the outline to the new location and press tne left mouse button. The menu
will be moved to the new location.

7.2.9.2 Load. This is one of the options that can be used to load a file. When you invoke this
option, you will be prompted to Enter file name > . At this prompt. enter the file name and press

-

< Enter >. You must know the name of the file before initiating this option. The LIST command also
allows you to load a file, but in addition it will display a list of available files.

7.2.9.3 Save. This option allows you to save the current file. When you invoke this command
you will be prompted to Enter file name or CR for file currentfile name. At this point you may enter >

a new Ole name or choose the default ble name provided by pressing < Enter > . The file is then written
to disk. If you enter a new Cle name, do um provide an extension The estension ' ETG" is provided
by IRR AS.

7.2.9.4 New. This option allows you to create a new event tree (Glet When this command is
invoked you will be prompted to Enter initiating Event or Top Name. Enter the event or name and
press < Enter > You will then be asked is this an Initiating Event. Respond with a Y or N. You will
then be prompted to Enter Esent Name #1. Enter an event name and press < Enter > . This prompt
will repeat (wnh the event number increasing each time) until you press < Enter > without entering a
name. The newly created event tree wdl then be displayed on the screen The dehult form of an event
tree will contain a success! fail branch at the Grst event and a don't care or pass extending through the
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7.2.9.5 1.lST. This is one of the two options used to load an event tree diagram. When you
invoke this option, an additional pop-up menu will be displayed listing the files available. You will be
prompted to Pick the file to load. To select a file to be loaded, position the cursor on the desired file
name and press the left mouse button. The selected diagram will be displayed on the screen. You may
now proceed with other editing functions.

7.2.9.6 Epson This option formats the current diagram for an Epson printer and sends it to
the attached local Epson printer.

7.2.9.7 Laser. This option formats the current diagram for a laser printer and sends it to the
local laser printer to be printed.

7.2.9.8 Family. This option allows you to view and change the name of the family
corresponding to the current diagram. The def ault family name is provided. When you invoke this
option you will be prompted to Type in the New Name or < Return > forfamily name > . Enter a new
file name if desired, or press < Enter > to accept the default family.

7.2.9.9 Event. This option allows you to view and change the event tree file name. The current
file name for the event tree is provided. When you invoke this option, you will be prompted to Type
in the New Name or < Return > for currentfile name > . Enter a new file name and press < Enter >
or leave blank and press < Enter > to keep the current file name.

7.2.9.10 File?. This option allows you to view the current file name. When this option is
invoked the current tile name is displayed at the bottom left corner of the screen. If no file name is
assigned to the current diagram, the default file name of NONAhlE.ETG will be displayed.

7.2.10 TRAN

This option allows you to add, delete, and modify transfer file names as well as transfer to and
from files that are added as transfers. When you invoke this option, an additional pop-up menu will be
displayed (Figure 131). Each pop-up option is discussed in the following paragraphs.

7.2.10.1 Add. The add option allows you to place a transfer file name in the diagram. This
transfer file name can then be selected and you can transfer back and forth between the two event tree
diagrams or any number of diagrams (tiles) that are included in the transfer list. When you invoke this
option you will be prompted to Pick the leaf w here the transfer is to be placed. The cursor will move
vertically along the end of the event branches. Position the cursor on the desired transfer point and press
the left mouse button. The prompt Enter transfer file name will be displayed. Enter the appropriate
file name and press < Enter > . A "T" is placed after the selected sequence number and the entered file
name is placed in the corresponding end state slot. The prompt Pick the leur where the transfer is to
be placed will return. At this point you may select another transfer point or press the right mouse button
to terminate the process.
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7.2.10.2 Delete. This option allows you to delete transfer file names from the diagram. When9 you invoke this option you will be prompted to Pick the leaf corresponding to the transfer to be
deleted. Position the cursor on the leaf branch where a transfer has been previously added and press the
left mouse button. The "T" will be deleted and the corresponding sequence name will be removed from
the transfer list. You will be returned to the previous prompt. At this point you may select another
transfer point to delete or press the right mouse button to terminate the process.

7.2.10.3 Modify. This option allows you to change the transfer Gle name. When you invoke
this option you will be prompted to Pick the leaf corresponding to the transfer to be edited. Position
the cursor on the transfer leaf and press the left mouse button. The prompt Type in the New Name or

] < Return > for current transferfile name > . Enter the new transfer file name or press < Enter > to
retain the existing file name.

7.2.10.4 Tran-.. This option allows you to work with multiple files simultaneously. When you
invoke this option you will be prompted to Pick the leaf corresponding to the desired transfer file
name. The selected file is then loaded into the system. This option wil! allow you to transfer back and
forth to various files.

7.2.10.5 -Tran. After a transfer to another file has been made, you use this option to return
to the previous file. When you invoke this option you will be prompted to Pick the file to transfer to.
A pop-up window will appear showing you a list of available transfer files. Select a file by positioning
the cursor on the desired file and pressing left mouse button, if no files exist, the message No transfer
files will be displayed.

7.2.11 Text

This option allows you to set a default color for the text in your diagram. To invoke this option,
position the cursor over the Text box and press the left mouse button. You will be prompted to Pick a
new color from the color har. Position the cursor on the desired color and press the left mouse button.
(NOTE: The t 4 is active. Use this option to display additionai calor selections.) The Text box will
change to the selected color. All text created in your diagram from now on will be displayed in this new
color. Any existing text in your diagram will retain the old color. To change the color of the existing
text, you must invoke the TEXT option and select the EDIT suboption and invoke the Color command
(see Section 7.2.7).

7.2.12 cntr/left/rght

This option allows you to set the justification for your d:agram. Justification is where the text
will be placed offset from the placement point. This works as a toggle switch. To change justification,
position the cursor over the entr Oeft or rght) box and press the left mouse button. You will see the box
change from entr to rght (right). Press the left mouse button again and the box will change from rght
to left.

Left justification means the text will be anchored at the left bottom corner, or the text will now
to the right of where it was placed. Center justification means the text will be centered about the
placement point. Right justification means the text will be placed to the left of the placement point. Set
the toggle sCtch for the desired justificatiorn
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7.2.13 Text Size
;

This option allows you to set a default text size for your diagrams. Text sizes range from .001
to 9.0. For the purpose of writing general text in event trees, a text size of about 0.5 is appropriate.
The size looks too small on the screen, but it is a good size for sending to a laser printer. When you
invoke this option you are prompted to Enter new text sire >. Enter the desired site and press
< Enter >. The Text Size box will reDect the current default setting. Remember, here you are setting
the default text sizes. You may always change the text size for selected text by invoking the TEXT
option, selecting the EDIT suboption, and invoking the Site command (see Section 7.2.7).

7.2.14 Line

This option allows you to select a color for the lines in your diagram. When you invoke this
option you will be prompted to l'ick a new color from the color har. Position the cursor over the
desired color and press the left mouse button. The Line box will change to reDect the newly selected
color. (Remember, you may use the color feature (t 1) to display additional colors). All new lines
generated in your diagram will be this default color.

7.2.15 t 4 (Color)

This option allows you to scroll the color bar to display the additional color selections available.
Position the cursor on the scroll box ( t 4) and press the left mouse button or < Enter > Ley. The next
series of colors will be displayed.

NOTE: When you try to exit the Create Event Trees option without savmg your
changes, you will be prompted with ARE YOU SURE? Enter "Y" to
Quit anyway, At this point you may enter a < Y > to quit without
saving or press < Enter > to terminate the exit procedure.

7.3 Link Event Trees

This option allows you to denne linkage rules and generate sequence logic. When you invoke
this option, Figure 132 will be displayed. As shown, four options are available: Exit, Generate
Sequences, Link Editor, and Sequence Editor. In addition, the following special function keys are
available here and in the remaining functions discussed in Section 7.

< Esc > Returns you to the Event Tree Graphics System Menu
(Figure 116).

< Fl > Displays on-line help messages.

< F2 > Marks a file for further processing. When you mark a Gle, an
asterisk will appear in front of the tile name,

l

< F3 > Marks all the displayed files for further processing.
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< F4 > Allows you to mark a range of files for further processing.

< F5 > Allows you to locate a specine file for further processing. When
you invoke this function, Figure 133 will be displayed. Enter
the file name to locate and press < Enter > . The specified file
will be highlighted. If the file name does not exist, then the next
file name in alphabetical order will be highlighted.

Family
SURRY Link Event iree

|

Option |El Exit / Generate sequences / tink Editor / Sequence Editor
'

Name Deaeription
BA BRIDGE TREE, LARGE LOCA
BS1 BRIDGE TREE, MEDIUM LOCA
BS2 BRIDGE TREE, SMALL LOCA
BS3 BRIDGE TREE, VERY SMALL LOCA
BTIS BRIDGE TREE, STATION BLACKOUT AT UNIT 1
B11SB BRIDGE TREE, STATION BLACKOUT AT BOTH UN11$
BT2 BRIDGE TREE, LOSS OF MAIN FEEDWATER
BT7 BRIDGE TREE, STEAM GENERATOR TUBE RUPTURE
FA LARGE LOCA EVENT TREE
FS1 MEDIUM LOCA EVENT TREE

< Esc > <F1> *F2> <T3> <F4> <F5>
Exit Help Mark Line Mark All Mark Range Locate

Note: Use <Ctr| Pgup>, <Ct r l PgDn>, <PgUp>,, <Pg0n>, < t >, < 4 > f or nore Data.

Figure 132. Link event tree screen.

To display additional event trees, use the < PgUp> , < PgDn> and arrow keys.

7.3.1 Exit

This option returns you to the Event Tree Graphics System menu (Figure 116). To invoke this
option, enter an < E> in the option field and press < Enter >, or press the < Esc > key.

7.3.2 Generate Sequences

This option allows you to generate sequence logic for event trees. During sequence generation
the sequence logic is created as specified in the event tree logic, and then the linkage rules are applied,
To invoke this option for a single selected event tree, enter a <G> in the option field, highlight the
desired event tree, and press < Enter > . To invoke this process for a group of event trees, mark the
desired event trees using the function keys F2, F3, and F4, enter a <G > in the option field, and press
< Enter > , To invoke this option for all event trees in the current family : lear all marked entries, type
a < G> 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 generate sequences for all of the event trees, or type an
<N > to terminate the sequence generation process.
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|L1nk Event iteeSURRY

Option |El Exit / Generate sequences / Link Editor / sequence Editor

Name De cription
BA BRIDC: TREE, LARGE LOCA
BS1 BRIDGE TP.EE, MEDIUM LocA

Please enter the name to locate ..then press < Enter >.

Bf7 BRIDGE TREE, STEAM CENERATOR TUSE RUPTURE
FA LARGE LoCA EVENT TREE
FS1 MEDIUM LOCA EVENT TREE

< Esc > <F1> <F2> sF3> <F43 <Fs>

Exit Help Mark Line Mark All Mark Range Locate

Note: Use <ctri PgUp*, < Ctrl PDDrN sPgup>, <PgDn>, < t >, < l > f or more Data.

Figure 133. Locate a specific system using < F5 >.

In all three cases, after pressing < Enter >, Figure 134 will be displayed. On this screen you
must enter a file name where the report will be' written. The following options are provided:

CON - Senh the report to the screen.
PRN - ' Sends the report to the printer.
filename - Sends the report to the specified hard disk fik name. A default nanie is

provided, which can be changed by simply typing over the default name.
blank - No report is generated, but the sequences are generated.

< Esc > - Termir ates the process without generating the sequences.

In addition, the prompt Use Number for Sequence Names? appears. If you respond < Y > , IR RAS uses
the sequence numbers to create a name. If you respond <N > , the sequence name is used. In either
case, the value is created by taking the number or name and each time a transfer is encountered, it adds
a " " and an incremented number for that transfer (e.g., K-X, 2-1, 2-2, 2-3 etc.).

Finally, you may specify the mutually exclusive top name. This allows the user to specify a set
of events that can be climinated from the final list of cut sets. You may leave this field blank or specify

a top name.

The Sequence Generatwn report contains the listing of the sequences' names, the systems that
make up the sequences, any substitutions of systems (based on the linkage rules), and any transfers to
other event trees.
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t

t j Farni t y
'N / SURRY Link Event Tree

Option |G| Exit / Generate Sequences / Link Editor / Sequence Editor

,

N Sequence Generation Report File Name
BA BS2.LST
BS1
BS2 file Name a " con" $enda report to the screen.
Bs3 "PRN" Sends report to the printer.
BTIS filename Sends report to the hard disk file.
BT1SB blank No report is generated.
B12 < Esc > EXII - Do not generate sequences.
BT7
FA Use Nurt>ers f or _ Sequence Names? |Y|
FS1 '

Mutually Exclusive Top Name
<Es --Fs>
Exit Help Mark Line Mark All Mark Range Locate

Notet Use < Ctrl PgUp*, < Ctrl PgDn>, <Pgup>, <PgDn>, < t s, sl> for more Data.

Figure 134. Ger,erate sequences output screen.

- After sequence generation begins, the first message displayed is Reacting legic for event tree:
< event tree name>. As each sequence in that event tree is generateJ, the message Processing

,

\ sequence: < sequence name> is displayed. If there are any transfers in the event tree, the reading
logic message will be displayed again, but this time with the name of the event tree being transferred to.
When all the sequences for the event tree have been created, the message Deleting old/ unused sequences
for < ent tree name> will appear. At this time all the sequence < for the event tree that am no longer
valid will be removed.

Invalid sequences can result in several ways. First, the logic of an event tree may be such as to
create sequences that have tops in them that are both failed and successful. These are invalid and are
deleted. Second, the user may have modified the event tree logic, reducing the number of sequences for
the tree. Sequences that existed previously are invalid, also. Sequences that have an end state value of
"OK," " SUCCESS" or begin with an "@" character are never generated by IRRAS.

7.3.3 L-ink Editor

This option allows you to specify linkage rules for an event tree. A linkage rule is a special case,
an exception, or substitutionto the normal sequence generation. During sequence generation the sequence
logic is created as specified in the event tree logic, and then the linkage rules are applied. For example,
event tree A contains a sequence named SEQ-1. According to the strict logic of the event tree, the
systems that make up SEQ-l's logic are SYS-1, SYS-2, SYS-3, and SYS 4. A linkage rule would enable
you to replace all occurrences of SYS-4 in any sequence in the event tree with SYS-5. Or, you may only
want to replace SYS-4 with SYS-5 if and only if SYS-2 and SYS-3 are also present in the sequence logic.

You can only invoke this option for a single event tree (i.e., one event tree at a time). To invoke

\
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this option, enter an < L > in the option field, highlight the desired event tree, and press < Enter > .

When you press < Enter > , Figure 135 will be displayed showing the rules (if any) for the event
tree shown in the upper right hand corner. The message Reading in tops and systems names will be
displayed. A top is a system that is used in the selected event tree. Then, the message Reading in rules
will be displayed. The rules (if any) for the event tree will then be shown, The first # column is the rule
number or the order in which the rules will be applied. Rule 2 takes precedence over rule I and rule n
takes precedence over rule n-l. The second and third columns are the conditional columns. If a top or
system must exist before a substitution can take place, those tops will be named here. There is no limit
en the number of conditional tops for a rule. The fourth or replaced top column contains the tops to be
substituted and the fifth column contains the tops / systems to use in place of the replaced tops. The
following options are available: Exit, Add, insert, Copy, Delete, and Restore.

Family - Event free -
sURRY Link Editor A

Option: Exit / Add / Insert / Copy / Delete / Restore

If And ihen ' ,

- # - Top Event Top Event Top Event - System

&

i G
a

a

a

n
2

N3te: Us e < P gup> , < P gDn > , < t > , or < 4 7 to display more rules.

Figure 135. Link editor screen.

7.3.3.1 Exit. This option returns you to the Link Event Tree menu. To invoke this option type
| an < E > and press < Enter > , or press the < Esc > key. Figure 136 will be displayed asking you if

| you want to save the rules and then exit. To save the rules in the data base, type a < Y > , and press
; < Enter > . To exit without saving the rules, type a < N > and press < Enter > .

|

| 7.3.3.2 Add. This option allows you to add a new rule or modify an existing rule if the cursor
j is in the first column. or add / modify a top or system if the cursor is in any other column. To add a rule,

move the cursor to the first column and type an ( A >. A default rule number will appear in the firstI

column. Press < Enter > and the cursor will be moved to the second column. A line of dashes will
appear above the rule that is being added. This is to assist in keeping the rules separated. To add a
conditional top, type < A > , enter the name of the conditional top, and type < Enter > . If the name you
entered is not a top for this event tree, the message Name not found... is displayed. A list of all the tops
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ly Family Event free --

SURRY Link Editor FT2

Option: Exit / Add / Insert / Copy / Detete / Restore

tf And Ihen Is

= # - T op E vent icp Event 1op Event System

SaveRules,thenExit?|Yj(V/N) a

,

a

a

a

G

E

e
J

-Notes use <PgUp>, <Pg0n>, <t3, or < 4 * to disptey more ruten.

Figure 13G. Save linkage rules screen.

for this event tree is displayed in a help form on the right side of menu. To select one the tops from the

p\ help form, type < Fl >, move the cursor to the top to be added, and press < Enter > (see Figure 137).

(d All conc 3'Wnal tops and replaced tops are added in this same way. The replacement top is added in
much the same way with some differences. When you type < A > , the list of all systems in the family
is displayed in a help form on the left hand side _of the form (see Figure 138). Any system in the family
can be entered here, and the message Name not 'ound.., will be displayed if the name entered is not a
system. To modify a rule, position the cursor over the top / system to be changed, type < A > . and enter
the new top / system name just as you do on an add.

7.3.3.3 Insert. This option adds one blank line after the line containing the cursor, regardless
of the column the cursor is in. 5

7.3.3.4 Copy. This option copies one rule after another. Figure 139 contains the copy menu.
The rule number of the rule closest to the cursor will be in the first blank, but you may enter any other
existing rule in its place. To copy the desired rule, enter an existing rule in the second blank and a copy
of the first rule will be placed after the second rule.

7.3.3.5 Delete. This option deletes the entire selected rule if in the first column, or a top or
system if in any other column. To delete a rule. place the cursor in the first column of the rule to be
deleted and type a < D> . To delete a system or top, place the cursor in the column where the desired
system or top is located and type a < D >.

7.3.3.6 Restore. This option restores the last deleted rule if the cursor is in the first column,
or a top or system if the cursor is in any other column.
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Family -. Event f ree -
SURRY Link Editor A

Option: Exit / Add / Insert / Copy / Delete / Tops
05

If And Ihen D6
C

- # - Top Event Top Event T op E vent - F1

F2.... ...... ...... .. ................ ................

1 DS D6 05 CV
M1 A $1

Note: Use <PgUp>, <PgDn), < t >, or < i > to display more rules.

Figure 137. Tops listing help form.
I

t
_

Fanity - - Event Tree -
SURRY l ink Editor A

Systems Exit / Add / Insert / Copy / Delete / Restore

C

CS And ihen Is
CV

D1 Top Event Top Event System i

D2 - --------- -- -' *--- - -- ----- n --- - - - -<-

D3 D6 D5 = CS

04 =

D5 =

=D6
F1 s

F2 =

H1 =

H1-A.31 a

H2
s

=K

Note: Use <Pgup), <PgDns, < t >, or < & > to display more rules.

<

,_

Figure 138. Systems listing help form.

.
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re

- Event free -Family
SURRY L1nk Editor A

option: Extt / Add / Insert / Copy / Delete / Restore
Copy Rule 1 after Rule 0 (0 m First, 9999 a last)

If And ihen Is

- # - T op E vent Top Event -- Top Event System
. .. .. ............. ............ . ... ...... ... . .... .. .

1 D5 D6 D$ = CS
.

e

e

e

.

.

.

.

E.

hote: Use <PgUp>, <PgDn> , < t >, or < i > to display fnare rules.

_

Figure 139. Copy linkage rules menu.

NOTE: Please note there is a one to one relationship between replaced tops and
replacement tops / system. In other words, a group of systems cannot replace
one top and group of tops cannot be replaced by one system. An example
of a multi-branch failure is shown in Figure 140.

7.3.4 Sequence Editor

This option allows you to edit sequence names, end states, and assign frequencies after an event
tree has been created. To invoke this option, enter an <S > in the option field, highlight the desired
event treeJ and press < Enter > . Figure 141 will be displayed showing all the sequence names and event

states defined for the selected event tree.

NOTE: Any changes made using this option, will be made throughout the entire system
(i.e., the corresponding drawing will be updated).

As shown, eight options are available. Each of these options is discussed in the following
paragraphs.

7.3.4.1 Exit. This option terminates the sequence editor and returns you to Figure 132.
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Family - Event free - ,

IP2 Link Editor SS.ET11A '

I

Option: Exit / Add / Insert / Copy / Delete / Restore

If And Then Is

=,# - Top Event Top Event Top Event System
.... ................ . ............ . ......, ,, ,, , ,,,,,, ,,,, , ,,

1 551 551 . $gp
551 = SS3
SS1 . Su
SS1 = $$5
551 . SS6
551 = 557
S51 = SS8

E

:

s

Note: Use <PgUp>, <PgDn), < t >, or < 4 > to display more rules.

Figure 140. Multi-branch failure example,
_

family - Event free -1

| SURRT Sequence Editor FT2

Option |E| Exit / Frequency / 'a' Status / Line Edit / Transfer
Global Replace / Header Edit / Change Transfer

NUM. * T SEQUENCE-NAMES END-STATE hAMES EXTRA #1 EXTRA #2

1 T2 aoK,

2 T203 aoK
3 T2D3W G0K
4 12L acK
5 T2LH2 acM
6 T2LH1 acM
7 T2L S acK
8 T2LCSH2 acM
9 T2LCSH1 aCM

ID T2LCScv acM

* - Marked, T - Transfer

< Esc > <F1> <F2> <F3> <F4> <F5>
'
, Exit Help Mark Entry Mark All Mark Range locate

!

|
Figure 141. Sequence editor menu.

|
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( 7.3.4.2 Frequency. This option will display the frequencies or min cut upper bound values j
.

\ associated with the selected sequence. To invoke this option enter an < F > in the option field, highlight
'

.

a sequence (or mark a series of sequences), and press < Enter > . The EXTRA #1 column will now rerd ;

FREQUENCY and the corresponding frequencies will be displayed. You may now invoke the Line Edit '

command to modify frequencies, if desired.

7.3.4.3 @ Status. An "@" means that the corresponding sequence will not be generated; it will
be ignored. This option allows you to set the current state of a sequence (i.e., sequence will be generated
or ignored). To invoke this option, enter an "@" in the option Geld, highlight the sequence whose status
is to be changed, and press < Enter > . Depending on the current status, an "g" will appear or disappear
from the STATE column.

7.3.4.4 Line Edit. This option allows you to edit the data displayed one line at a time. To
invoke this option, enter an < L> in the option Geld, highlight the line you wish to edit using the arrow
keys, and press < Enter >. The selected sequence will appear in a window. You may change any of
the fields displayed by simply typing over the existing data. Press the tab key to move from Geld to
Deld. When complete, press < Esc > to exit without saving the changes made. Otherwise, press
< Enter >. When you exit the Sequence Editor option, you will be asked whether or not you wish to
save changes before exiting.

7.3.4.5 Transfer. This option will follow the transfer of the selected sequence, if changes were
made to the current event tree, you will be asked if you wish to save those changes before following the
transfer.

7.3.4.6 Global Replace This option allows you to replace a specified string at every occurrence
with another string. To invoke this option type a <G> in the option field and press < Enter >.
Figure 142 will be displayed. First, you enter the string for which to search Press the < Tab > key
once and enter the replacement string. Press the < Tab > key once more and enter the column (1. 2,
3, or 4) on which to perform the search. If the search string is found, all occurrences of the search string
will be replaced by the string specified in the replacement string. If the string is not found, the message
No such string found will be displayed at the bottom of the screen and you will be returned to the
previous screen.

7.3.4.7 IIcader Edit. This option allows you to change the headers that appear across the top
of the columns (note: EXTRA-#1 and EXTRA-#2 are user-denned fields). To invoke this option, type
an < H > and press < Enter > . An outline will surround the headers that may be changed. Simply type
over the existing header. Use the < Tab > key to move from field to field. When complete, press
< Esc > to terminate without saving the header changes. When you exit the Sequence Editor you will
be asked whether or not you wish to save all changes made before exiting.

7.3.4.8 Change Transfer. This works as a toggle switch to turn on and off transfer points,
if the sequence was marked as a transfer, this option will turn off the transfer. If the sequence was not
marked as a transfer, it turns on the transfer,

u
7-39 January 1992



Family - Event Tree -s-

LEARN | Seauence Editor ATW5

Option |G| Exit / Frequency /'O' Status /LineEdit/ Transfer
Globat Peplace / Header Edit / Ehenge f ransf er

|NUM.*TNAMES STATE EXTRA-#1 EXTRA #2 |

Search for Replace with
In cotuneu 2 (1 Sequence, 2 - End state, 3 - First Extra, 4 - Second Extra)

Press < Esc > to Exit without searching
4 TD CD
5 TE CD

* Marked, T Transf er

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

Figure 142. Global replacement using the sequence editor.

7.4 Plot Trees

This option allows you to plot graphics files. This option operates the same as the Pk,t Tree
option for fault trees discussed in Section 5.2, except in this option you will be working with event trees.
Refer to Section 5.2 for the detailed user instructions.

7.5 Graphics Load

This option allows you to load event tree graphic files. When you invoke this option, Figure 143
will be displayed. As shown, two options are available: Exit and Load.

7.5.1 Exit

This option returns you to the previous screen. To invoke this option, enter an < E> in the
option field and press < Enter > , or press the < Esc > key.

7.5.2 Load

This option allows you to load event tree graphics into the system. A conversion of the selected
file will be performed. To invoke this option, enter an < L> in the option field, highlight the file or
mark the files to be loaded using the function keys, and press < Enter >. A message will be displayed
telling you that the selected file (s) is being converted.

| 7-40 January 1992
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Family
DEMO Load Graphics Trees

Option |t| Exit / Load

EfG Files
L0sP

Wote : Use <Pgup> and <PgDn> to display more Plot Files.

<Esta <F1> <r2> (F35 <F4> <F5>

Exit Help Mark Line Mark All Mark Range L oc ate

Figure 143. ETG files display,

7.6 extract Event Trees

This option allows you to extract event trees from the system. When you invoke this option,
Figure 144 will be displayed. On this screen all the event trees residing in the current directory are
displayed. Four options are available: Exit, extract Trees, Clear Extracted Trees, and Display Extracted
Trees.

7,6.1 Exit

-

This option returns you to the Event Tress Graphics System menu (Figure 116). To invoke this
option, enter an < E > in the option field and press < Enter > , or press the < Esc > key.

7,6.2 extract Trees

This option allows 6a to remove specific event trees from the data base. To invoke this option,
enter an <X> in the option field, highlight the tree to be extracted or mark the trees to be extracted
(using the function keys) and press < Enter > . A message will be displayed notifying you that the tree (s)
was successfully extracted.

7.6.3 Clear Extracted Trees

This option allows you to clear all extracted trees from a file. To invoke this option, enter a
<C> in the option field, highlight the file to be cleared or mark the files using the function keys, and
press < Enter > . A warning screen will appear (Figure 145) telling you that all existing *.ETG files will
be deleted. Enter a < Y > to delete or an < N > to terminate the process.
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Family -

SURRY Extraet Graphic Event irees

Option |El Exit / extract Trees / Clear Extracted Trees
/ Display Eutracted Tree.

Name Description
A

AtWS1
ATWS2

S1

S2

S3
T151
T1SB
T2
13

< Esc > <F1> <F2> <F3> <F4> <f5>
Exit Help Mark line Mark All Mark Range Locate

Note: Use <Ct rl Pgup>, <Ct rl FgDn>, <Pgup>, <PpDn*, < t > , < 4 > f or more Dat a.

Figure 144. Extract graphic event trees screen.

Family
SURRY E x t r a e t. Graphic Event Trees

option |C| Exit / extract Trees / Clear Extracted Trees
/ Display Extracted Trees

hame Deseription
A

ATWS1

ATWS2

51
52 WARNING
S3
TIS 1 All existing "*.EfG" files
T1SB will be deletedil
T2
T3 Do you wish to proceed? N V/N

< Esc > <F1> <F2s <F3> <F4) <F5>

Figure 145. Warning screen for extracting trees.
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7.6.4 Display Extracted Trees

\ This option allows you to display all the extracted trees to date. To invoke this option, enter a
< D > in the option Geld and press < Enter >. A screen similar to the one show n in Figure 146 will
be displayed. Press < Enter > to return to the previous screen.

Family
SURRY Extract Graphic Event T rees

option |Dj Exit / oXtreet frees / Clear Eattacted frees
/ Display f atracted Treet.

Entracted Event f rees
A ATWS1 ATWs2 NONAME 115B

Note : Use (PgUp> and <PgDn> to display more event trees.

Press < Enter > to return. . .

\

Figure 146. Display extracted trees screen.

7.7 Define Plotter Pens

Tais option allows you to assign colors to the plotter pens. When you invoke this option, a
screen will be displayed showing 16 colors. Select the color to be mappui by positioning the cross hair
over the desired color and pressing the left mouse button. You will then be prompted to Enter number
of pen > . Enter the number of the pen that will contain the previously defined color Continue this
process until all pens have been defined. To terminate the process, position the cursor on the STOP
symbol and press the left mouse button.
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8.0 ANALYZE SEQUENCES

The Analyze Sequences option consists of the following four optione

1. Analyre Sequences includes updating the cut sets, quantifying the cut sets, and running
uncertainty analyses.

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

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

4. Link Event Trees allows you to define linkage rules and generate sequence logic.

Keys that you will frequently use are

< Esc > Escape cancels yeur last choice and returns you to the previous screen.
< F1 > llelp 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 ofitems quickly tags large numbers ofitems for processing.
< F5 > Locate an item. This option will display a blank Deld in the center of the screen,

and a message Please enter name 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.

To invoke this option, highlight ANALYZE Sequences and press < Enter >. The event tree
analysis main menu is shown in Figure 147. The options available from the event tree analysis main
menu are: Exit, Analyze Sequences, Display Roults, Cut set Editor, and 1. ink Event Trees. These
options and their functions will be discussed in the following paragraphs.

:

8.1 Exit

The Event Tree Analysis .sercui appears ,ith L.i,t .n we default choice in the wmmand hoe (see
Figure 147). Press < Enter > to remrn to the 114 , AN main menu.

8.2 Analyzo Sequences

This option provides the means to recalculate sequense values after events md/or cut sets base
been modined. To invake the option, highlight Analyze Sequence.s or type < A > m the option field,
and press < Enter > . Ficure 148 :. hows the mam xrcen to, wquexe analp ru lim th. quences
deOned for the current family. The letters c, q, and u tm any combinatiom may precede a sequence
name and are detined as follows:

g.] lanuary 1992
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Family
SURRY Event Tree

q AneLysis p

Exit

Analyze Sequences

Ditplay Results

Cut Set Editor

Link Event f rees

Option |E[ -

Figure 147. Event trec analysis main menu.

_.

SURRY AnmLyae Sequence

Option jEl Exit / Generate cut Sets / Cut Set Update / Quantification
Uncertainty Analysis / Split f raction

Name Tree- Deacript ion
A 05 FA l ARGE LOCA ACCUMULATOR F AILURE
A-D6 FA LARGE LOCA - INJECTION FAILURE
A H1 FA LARGE LOCA - RECIRCULATION FAILURE
SI D1 IS1 MEDIUM LOCA - INJECTION FAllVRE
S1 D6 FS1 MEDIUM LOCA - INJECTION FAILURE
S1-H1 FS1 MEDIUM LOCA - REClRCULATION FAILURE

~

52 01 FS2 SMALL LOCA INJECTION FAILURE
S3-D1 FS3 VERY SMALL LOCA - INJECTION FAILURE

u SBO-BATT2 FT1SB $80 (U1. U2) - STUCK OPEN PORV
u SBO-t2 FTISB S80 (U1, U2) - AFW FAILURE

< Esc > <F1> <p2> <F3> <F4> <F5>
Edt Help, Mark tine Mark All Mark Range Locate

a
Figure 148. Sequence analysis main menu,
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c flags the sequence as having cut sets that must be recalculated
q flags the sequence as having cut sets that must be requantined
u - Dags the sequence as needing uncertainty distributions recalculated

Once these functions have been executed the corresponding letter is removed from the display.
The options available from the Arialyze Sequences screen are Exit, Generate Cm Sets, Cut Set Update,
QuantiGcation, Uncertainty Analysis, and Splii Fraction. You have the choice of using either the Monte
Carlo sampling technique or the Latin Hypercube sampling technique for running the uncertainty analysis
process.

IRRAS writes the summary information generated during analysis to a file that the user can read
to determine the results of a batch operation involving several systems or sequences. This file is called
" SCREEN.CPY," When either Analyre Systems or Analyze Sequences is executed, IRRAS deletes a file
in the current family subdirectory called ' SCREEN.0LD." The file " SCREEN.CPY" is then renamed
to " SCREEN.0LD."- The summary screens for any operations performed during this session (using the,

Analyze option) are then written to the file " SCREEN.CPY." The user may exit IRkAS, change to the
specified subdirectory, and print, edit, or review this file.

8.2.1 Exit

To return to the Event Tree Analysis menu, type an <E> (Exit) in option field and press
< Enter > , or press the < Esc > Ley.

8.2.2 Generate Cut Sets

This option allows you to generate the cut sets for a selected sequence based on cut set ceneration
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 given the ability to generate cut sets for a selected sequence, a group of sequences, or
all sequences within the current family. To invoke the Generate Cut Sets for a single selected sequence,
type < G > (Generate Cut Sets)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 < G> 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 Ley, 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 Generate Cut Sets for all records that need processing (e.g., for < G> the
sequences must have a "c" in front of the sequence name, etc.) or type an < N > to terminate the update

- for all sequences.

Whether you are generating cut sets for a single sequence, a group of sequences, or for all
sequences, the Cut Set Generation Cutoff Values screen shown in Figure 149 will be displayed. You may
change any of the data fields on this screen. Each field is described below. The default values that
appear on this screen may be reset to new values by selecting the Utility Options from the IRRAS main
menu and then invoking the Denne Constants option.

:.
Perform Cut Set Prob If you enter a < Y > , then the only cut sets whose
Truncation? product for all of its event probabilities is greater than or
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Cramily

| AnaLy3e SequenceS f*

- CUT SET GENERATION. CUT 0f f VALUESe--

Perfors Cut Set Prob Truncation? (Y/N1 Y < Cutoff Value 1.000E-015

Perf orm Event Prob Truncation? (Y/N) N Min < Cutoff Value 1.000E-003

Perform $ize or Zone Truncation? (Y/N/Z) Y > Site Cutoff 6

Solve Sequence Wl'h Fault frees? (Y/N) Y Fleg Set Name
'

Note: la perform Event P.-obability truncation you must also specify

L W Set Probability truncation and the associated cutoff value.
,

._

.

__

Figure 149. Cut set generation cutoff values,

equal to the value in the Cutoff Value field will be kept.
All other cut r.ets will be removed.
If you enter an < N >. then the probability for the cut
set will not be relevant for determining if the cut set -

should be retained or discarded.

Pt;rfc.rm Event Frau if you enter a < Y > , then you must also enter < Y >
Truncation? for " Perform Cut set Prob Truncation." This eption

wi!! check all cut sets that are below the pro ~oacility
cuteft (MIN < Cutoff Value field) and remove them

_

only if they cantain an event whose probability is below
this value.

Perform Cut het Size if you enter a < Y > , tren only the cut sets whose
Truncation number at events is :en inan or equal to the value

specified in the Size Cutoff tictd will be kept in the cut
sets for that system. All other cut sets will be removed.
If you enter an < N > , then the number of events in a
cut set will be irrelevant for determining if the cut 4et
should be retained or discardot.
If you enter a < Z >. tnen ontv rone flagred evexs ull
he checked.,

Sohe Seouence Wits If you enter e < Y > IRR.\S uses the system fault
Fault Trees uees to tohe the tree, c!herw be the system cut sets m

ased.
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p Cutoff Value V .se set for probability truncation,
t

\ MIN < Cutoff Value Value set for event ptobability truncation.

> Sire "utoff Value set los cut set site truncation.

I
Flag Set c.me The Dag set name is the name of a change set (see

{ixtion 4.5.2) containing a set of c,ents to be set to
either "T," "F," or *1" and Hags to be set to "X," "Y,"
or "1." These events must be individual settings (i.e.,
not class changes),
if this field is left blank, then IRRAS checks to see if
there is a default setting for thia sequence. The default
can be set using the Event Tree Sequences suboption
under the Modify Data liase option (see Sect:on 9.3.6).
If there is a default setting, then IRRAS uses it;
otherwise, IRRAS uses no flags.
If the flag set name is set to "NONii," then no flags are
used.

This option allows the user to specify changes to the
flags for each sequence without having to regenerate the
failure data och time. The fault tree logic is pnmed
before it is solved, depenJent on these Cags.

During processing, the screen shown in Figure 150 is disp.ayed and updated as the calculations t

proceed. Upon completion of the cut set generrtion, the results are displayed as shown in Figure 15),
t

8.2.3 Cut Set Update

This optien will update the alternre cut sets for a se!ceted sequence based on cut set gent stion
cutci* values. This option operates the same for sequences as it does for systems. Rather than acat
the instructions, the reader is referred to Section 6.2.3.

M.2.4 Quantifiention

The quantificauun pro.v.e. will calcolMe a new mm; mum cut set upper iiound for the sequenci
cut e using the cutrent dat9 value. (es ent change sets and alternate case eut set 3 ' The new minimun.
(at set upocr bound is saved with the ahernate me ct.t sen fe the selected squen.c. This optien
operates the same for sequenu e it does W systems. Rather than ivpvat the instructions, the reades
is referred to Section 6.2..t.

8.2.5 Uncertainly Analysis
,

Thk option 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 157i-

; . is displayxl. As shown, the four tyoes of overall uncertainty analyses available are: an analysis for a
!. single sequence, a group of marked sequences, an enalysis for all sequencea having a particular end state,

. or an analysis for all sequences within the current family.
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Iarol|y
$UkRY AnaLy*e $equence

Currently Processing
5equente hone A f1 fPut

Current lystem f2d

Total NJ+er of lystems 7
Luttent System kaser 2

Press at$C* to terminate.

Figure 150, Status screen for cut set upJate.

- family - E vent f ree -
$URRY Ana|y2e $equence $3 D1

tequence - E tapsed lime
A D$

.

Jpper Bourd
00:00:01.860

Cut $et $lte
1 0 ......g.. .

2 33 1.329E 003
3 0 .. ...E - -

4 0 -.L--
5 0 E--

6 0 * -f**'
7 0 ----t *

8 0 t ---

9 0 -* -E-
10 0 (*--*-

>10 0 -E--
fotal 33 1.329t-003

Press <tsc> to init

__

Figure 151. Results of the cut set update,

i

i

,

I
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f anilly
LutAY AneI yae %equente

.

Uncetteinty options. || l a t t / $ t n0l e / 0'oap / r kd s t a t e / f amil y

|

Neme iree t> e a t r iptien
Ayt fA L Aact LDC A A((LMJL A1(* IAlLUkt
A46 FA tARLt (OCA thJ!C110h IAltutt
A Mi lA L Att,t lot A + $[Clk(Ut A110N I AILUkl
$1 D1 f61 MIDIUM (OfA thJttfl04 (Altukt
$1 D6 651 kt D 10N L OC A + |WJt C1tDN l AILUPt
si H1 fti MrDIUM LotA PittatutAllDh (Altl*t
s? D1 is? LMAll LotA thJLC1|ON F Allupf

$1 til f53 vtpV $ Matt toCA INJttflow I Altukt
u tito-liAf f ? f iilli 100 (U1, uM liUtt orth I'ORV
u ABD Li F1158 tb0 (V), U2) - AfW IAILURi

er St . <fte <f?> .f3 ef4 <f$.
fait Help Mett line Math All Mate Ranpc l oc a t e

FI ure 152. Select an uncerninty option.D

There are two different sampling techniques provided to the user for generating the samples that
will be used in the uncertainty analysis ralculations. The two sampling techniques are the Monte Carlo
simulation technique ar;d the l_atin Ilypercube simulation technique,

8.2.5.1 Ihit. This option terminates the uncertainty analysis process and returns you to
1 igure 148, To invoke this option enter an < E > in the option Geld and preu <!!nter > , or preu the
< Esc > key.

H.2.5.2 Single. To generate a single uncertainty analysis. enter an < S > in the option Geld.
The Sequence Uncertainty menu will be displayed (Figure 153). I' rom 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,

To invoke the uncertainty analysis process for a single selected sequence type < l.> or < ht >
(l.atin Hypercube / hionte Carlo) in the option field, highlight the desired sequence, and press < Enter > .
To invoke this process for a group of sequences, matL the desired sequences using the function Leys F2,
F3, ar.d F4, type an c l.> or < hi > in the option field and preu < linter > . To invoke this process
for all sequences in the current family, clear all marked sequences and then type an < l.> or < hi> in
the option field smd press < Enter > . A message l'rocen all entries? (Y/N) will appear at the bottom
of the screen 'Iype 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 (1 igure 154 shows the hionte 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 vWue for the random

87 January 1992

. . . _ _



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

- ' ' ' s -

femtly
SU8Rf Se4 Unterteinty

Optton!!| t i i t / 14 ant e C a r t o onc e r t e i nt y / L a t i n Hype r r utae Urit er t a i nt y

'* 9-C - N e e e - 1ree Deoeriptien
u + A L) A L ARGE LOC A + AtelMJL A1DN I AILUtt
u + A D6 A LARGI LOCA - jNJECil0N f AILURI, WOI kW

+ A D6 C f1 A L ARI.E LOCA thJt C1104 F AILURE, FM Rvi
U + A li f2*Mi & L ARGt LOCA AICI ACUL AtlON F AILUWE, IM
u + A H1 A L A#CE LOCA * Rf ClbCUL A110N F AILUFI, NO
u + $1 D1 $1 HIDILM LOCA INJEC1|ON FAltual, h01 9

+ $1 Di C-71 $1 ME DIUM LOCA INJfC11DN FAILUkl, IM RW
u + $1 D6 $1 MIDILM LOCA - |NJttfl0N F AILURI, h01 k
u + $1 fi f2+Hi $1 MEDIUM LOCA RfCIRCULAllDN FAILURE, f
u o $1 H1 $1 MIDIUM LOC A 6tritCULAllON lAILURE, h

.

<tsc> aft, *F2s <! !. <f6, af$e
talt heln kerk Lttie Mar k A li Matt Range L ot e t t

Note t * a marked $equente, u a rec ettulen uru er t elnty, 4 e Cut sett entti

Figure 153. Sequence uncertainty r enu,

seed will be provided. You may use this salue or enter a new value for the seed To obtain a random
seed from the system clock, ente a zero in this field.1Lre will also be a default value in the field for
the number of samples. You may use this value or entef anothef value. You may change the default
values for both the number of samples ar.d the !andom seed in the Utility Options, Define Constants
suboption.

r.mity - --

SURRY $eq U ri c e r t e i n t y

- Morti c. r i . ,r,c u t e mt y . u u, t i r n W. m > ~~- -

i
kant er c' ur*p.t to<v i * > ' + c t o t i tN i e t i 9' 100--

|

| Setd f or ratom nJer " 9 + e'nter 0

h011: U$t "D" an. tm i J tt r. ' e . m t e-t c '' or the r.t oc k .;

F i est. elrtste to . or.t t Nr . .

I

Figure 154. Monte C:lo calculation values.
|
|
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When using the hiente Carlo sampling technique for the uncertainty analysis, if the number of
samples entered is leu than ten, then the number of samples will be increased to ten before the
uncertainty analysis process will continue Any number c.f samples greater than or equal to ten will be
allowed, but a number of at least 1(KK) is probably a better value for improving the reliability of the
hionte Carlo results.

When using the Latin flyptreube sampling (LilS) 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. The 1.11S
technique gives its best results if the nun ber of samples is at least twice the total number of unique
events.

Once the number of samples has been acceptad and a seed obtained from the system clock if
necessary, checks will be run to ensure the events with the same correlation clanes have consistent failure
data, uncertainty data, and distr;bution types. If any events with inconsistencies exist, an error message
will be displayed and the uncrrtainty analysis 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 taminated
and the message Error in Uncertainly analysis is displayed at the bottom of the Analyie Sequence
screen. If all of the events successfully pau the correlation claw checks, then the distribution parameters
for the events will be checked to ensute that they are valid. If any of *.he parameters are invalid, crior
messages will be displayed and the process will be terminated so the distribution parameters may be
corrected by the user,

After both of these checks have been paned, 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
'echnique, either hionte Carlo Sampling technique or the Latin llypercube Sampling technique, he
uncertainty analysis function provides the user with eight different distribution types for both of the two
sampling techniques. The distribution types include Normal, Lognormal, lieta, Gamma, Chi Squared,
lixponential Uniform and the user defined histograms.

During processing the current status screen will be displayed and updated as the samples are
generated. ligure 155 illustrates the current 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
generaung the samples by pressing the < lisc > Ley, statistical informhtion will be calculated using the
generated samples. A sample mean, median, and standard devialmn will be calculated for the selected
sequence. (.netficients of skewness and Luttosis, and quantile values will also bt calculated for the
sequence. This data will be saved in the data base foi the selected sequence.

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 invohed to perform the analysis.
14gure 156 illustrates the Uncertainty Results screen for the hionte Carlo sampling technique.

|
|

!
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femily
$VRRY $eq Vncertainty

,

Currently PrMetting --
hat'ie............. A Mi

t o t e t W Jut >er of s anol e n . . . . 1000
Current $nnple............. 563

Rurtning Mean Value
" 'Ut 005

Press (sc te te.tinate.
- ,.

Figure 155. Current status of the Monte Carlo sampling,

family - Event f ree -
$URRY $eq Uncertainty A M1

Uncertainty pesulta
Nape A-H1
Random Seed 11050 [ vents 19
$anple site 1000 Cut Sets 28
Foint estimate 9.852L 005
Mean yetue 9.357[ 005
5th Percentile value 3.474E 006
Median value 3.325f 005
95th Percertite Vetue 3.8871 004
Mintraum $anple value 3.607E 007
Max %n $anple value 2.332E 003
$tandard Deviation 1.760t 004
skewness 5.812E+000
Kurtomis 5.646t+001
!Ltipsed 1ime 00t01:26.120

I

Figure 156. Monte Carlo uncertainty results.

i

!
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If only one sequence was selected (highlightcJ) for the uncertainty analysis process, then you will
need to press < Enter > to return to the Analyre Sequence screen frotn the Uncertainty Results screen.
Ilowever, 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
automatically to the Analyte Sequence screen.

8.2.5.3 Group. To generate an overall uncertainty analysis for a group of sequences, enter a
<G> in the option Geld. The Group Uncertainty menu will be displayed (1:igure 157).

___

family

$URtY Groop Vn( ertainty

Option |M| t ait / Monte Carlo Unc er telnty / Lat in Hyper tutie Uncer t ainty

r * -C ---. N e ni e iree Deseript ion
* A D5 A L ARCf LOCA ACCUMUL ATOR fAlLUtt
* A 06 A L ARGE LOC A - INJittl0N F A!LUPE , NOT PW51
+ A 06 c f1 A L AR GE L OC A thJtcil0N rAILUFI, IM RW51
+ A fi fi H1 A L AfiGE LOC A RIClRCut Afl0N F AILURL , f M $
+ A M1 A L A6Gl LOCA * RE CIRcVL A110N f AILUkt, NOT
+ $1 D1 $1 MEDIUM tora a lhJFCilDN fAILUtt, N01 kW5
+ $1 01 c f1 $1 MIDluM LotA - INJECT!DN F AILURL, f M PW51
+ ti D6 El MI D IUM L OC A - INJitt10N f AILUkt, NOT RW5
+ $1 fi r? h1 $1 ktDIUM LOCA REtitCUL Af tt* F AtWkt , FM
+ $1 M1 $1 MEDIUM LOCA RtClkcVLATION FAltukt, NOT

et sc s afte <f?> ef3> ef4 efs>
fait Help Mark Line Mark All Mark Dange L oc at e

hote : * a snarh ed Segaenc e, * = rut bets exist

_

Figure 157, Group uncertainty menu.

To invoke the overall uncertainty analysis process for a single group of sequences, type < L>
or < hi> (l.atin 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 < hi> in the option Geld, and press < Enter > . To invoke this process for
all groups, clear all marked groups and then type an < L> or < hi> in the option field and press
< Enter > . A message l'rocess all entries? < Y/N > will appear at the bottom of the screen. Type a
< Y > to continue the uncertahity 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 154 (refer to Section 8.2.5.2 for details). Once you have entered valid values for the uncertainty
calculations, the uncertainty analysis process will begin. During processing the current group statu',
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 158 illustrates the current group status screens for the hionte Carlo sampling technique. When
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the requested number of samples has been generated or the user has terminated the process of generatmp
the samples by pressing the < lisc > Ley, 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. l'oefficients of slew ness, Lurtosis, and quantile values will also be calculated for the group.

Family :-

SVRRY Group Vncerteinty

F r t'( e t t i ng Gr oup --

k e"it . . . . . LRQUP... ..

total k#M of sa"plet. 10D0..

Currently 8 t ot er,s t g Cut tet
hame,,, ......, A-DfcCf1

cur r ent senple., 125.........

kymrig Mean Vet ue
1.143t DD4

Press ($c to terminate.

Figure 158, Current group 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 group name, random seed used, the number of samples generated in this
process, the total number of esents and cut sets in the group of sequences being processed, the point
estimate, the mean, the median, the 5th and 95th percentile s aloes, the minimum and maximum generated
sample values, the standard deviatun, the sken ness and kurtow and the time mech e<J to ;>crforrn the
analpis. 7he results el overall unwrtainty analysis for a grou; ut sequences is not stored m the data
b.tse. l'igure 150 ihustrates the group Uncertsnty licsults suern for the Monte Caro sampling
techruque.
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.-

k family
' EURRY Groyp unserteinty

un(crtainty Eetults
home (.ROUP

terxte seed 13030 fvente 18
lanple $lte 1000 cut lett 18
Fotnt estimate 9.2t.4t 005
ween Value 1.047t-004
Sth Percentile Vetue 3.3106 006
median value 3.$91t 005
95th Fertentile Value 4.0$0t 004
minim m Suple value F.4091 007
monimm satte vetue 4.451t 003
$tandard Devistion 2.689t 004
$kewnens 9.280t*000
Kurtosis 1.204t*002
Itapsed flme 00:01:4?.050

Figure 150. Monte Carlo group uncertainty results.

fl.2.5.4 1:Nd 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 bes

displayed (Figure 160). From this menu, mark the sequences using the F2, F3, and F4 function keys
that will make up the group. From this menu you may run an overall uncertainty analysis for either a
shgle 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 Geld, highlight the desired End State, and press
< Enter >, To invoke this process for a group of Fnd States, mark the desired End Stater. using the
fiinction Leys 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 mess'ipe Proem all entries? (Y/N) will
appear at the bottom of the screen. Type a < Y > to continue the tmeertainty analysis for all of the End
States 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 hec Figure 154) 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.

O,

>
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=End $ tate De6cription
ilWYYYN MIDlVM LOCA sJMP PLUG f AlL$ LFR, CNR
11YYYVW MrDILM LOCA * Lf t f AILURI * RCP 5LAL COOLING f AILS
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2DRRRLR 180 * biUCW 00!N RCl PORVs * NDN'RIC0/tRY OF AC POWIR
2RPRRDR 500 STUCK OPfN RC$ PORVs FAULifD SG
3LTYYYN Viht EMALL LOCA + NPI I Altutt - RCP $[AL CDOLlWG f A!L6
3NWYNIN VERY EMALL LOCA + RW51 FAILS HP), CHR

<tsc> < tin sF2 ,f3 < tan <f$.
[ alt Help Mark Line Mark All Mark Range L oc at e

Figure 100. End State uncertainty menu.
--

Twenty five sarnples will be generated at a time, before the statut screen will be updated with
a new calculated mean value. Figure 161 illustrates 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 > Ley, statistical information
will be calculated using the generated samples. A sample mean, median, and standard deviation wil' he
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 162 illustrates the End State Uncertain'y Results screen for the Latin Hypercube sampling
technique.

If only one EL) State was selected (highlighted) for the overall uncertaire/ analysis process, press
< Enter > to return to the Analyze Sequence screen from the Uncertainty Results screen. Howeser, if
more than one End State is being processed, the Uncertainty Results screen will be displayed for each
End State, and when all of the selected End States have been processed you will be returned automatically
to the Analyze Sequence screen.
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family
$URRY End $ tate Vncer*ainty

Frocessing trd State
bare.... ilWYYYW........

10t al bet >er of senpl es. . . . 100

Currently Processing Cuttet
Lame............. $1 M1

tur r ent t arpl e . . . . . . . . . . . 25

Running Hean Value [
3.675t 001

Press fat to terminate.

Figure 161. Current end state status of the I.atin flypercube sampling.

family

$URRY [nd $ tate Uncertainty

- Uncertainty Rebutts
k one 11NYtVN
Random Seed 18070 [ vents 43
Sanple $1re 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 Vetue 3.781[ 001
Minimum $anple value +0.000C+000
Masinsn Sanple value 5.5B6E 001
Sta e rd Deviation 1.179E 001
Skewr.eas 1.646t+000
Kur t os is 6.?O6E*000
Etapsed time 00:00:23.780

_ __

Figure 102. Latin Hypercube end state uncertainty resu ts.
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8.2.5.5 Family. To generate an overall uncertainty analysis for all of the sequentes within the ;

current family, enter an <.F > in the option field. The I anuly Uncertamty menu will be dimlayed |
I(Iligure 163). 1 rom this menu, you select the type of uncertainty analysis to be pc for ned on the family

(Monte Carlo or Latin flypercube).
!

F ertily
clMO Famity Uncertaint y

Option |t| t a t t / Mont e Car l o Unc er t ai nt y / L at in Pyperc ute Unc er t a i nt y

+

Figure 103. Family uncertainty selection rnenu.

When you have entered the desired sampling technique for the uncertainty analysis, the
Uncertainty Calculation Values screen (Figure 154) 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 164 illustrates the current family status screen for the Latin
11ypercube 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 > Ley, 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
calet. lated for the family. This data will be r,aved 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 mawnum generated sample
values, the standard deviation, the skewness and kurtosis, and the time involved to perform the ani ysitl

I igure 165 illustrates the Family Uncertamty results screens for the Latin flypercube sampimg in hmque.

8.2.6 Split Fraction

This option allows you to quantify the sequence cut sets using the mincut upper bound values that
have been calculated for each successful or f aded system which make up this sequence This option does

! not generate cut sets and is usually used to give you a quick approximation of the actual result. The
actual results may be obtained by generating cut sets and quantifying these cut sett
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F areily --
SUtti fami(y Vncertainty

f r v;e t t ifig ihmily
hane............. $UttY

t ot al Est er of sanot es. . . . 100

turrently Processing Cuttet

h t me . . . . . . . . . . . . . 11 N1

|turtent $nnote........ .... 25

Dunntrig Mean Value
3.675t 001

Prest (6c to terminate.

Figure 104. Current family status of the 1.atin flypercube sampling.

--

family

$URRY Pami|y Uncertainty

Untertainty Results

k arte buRRV
Rergsom Seed 18070 tvents 43
Sanple Site 100 Cut iets 55
Point estimate ? 185E 002
Mean Value 1.1BBE 001
5th Fercentile value +0.000t+000 '

Median Value 1.020E 001
95th Percentile value 3.7811 001
Mininun $nerte Value +0.000t+000,
Maximan tenple value 5.5B6E 001
Standard Deviat ton 1.179F - 001
skewness 1.646[*000
turiosis 6.206[+000
[tapsed Iin< 00t00:23.780

Figute 166, l.htin Ilypersube tanuly uncertainty results.
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To invoke this option, enter an < S > in the option field, highlight the desired sequence, and
press < Enter > . The quantification results are shown in a screen similar to the one shown in
Figure 166.

_

family - tvent free -
sVRRY AnaIyae 5equence 51 C

)
Quantificatton Results

h ane s1 C

Min C-ut UpperBoand
$ 307t 001

|
tlapsed Time

|

00:00:00.760
l

9,Figure 166. Split fraction display screen.

As with previous options, you may specify several sequences or a range of sequences using the
< F2 > and < F4 > function Leys, respectively. To process all sequences, enter an < S > in the option
field and press < Enter > . The message Procus all entries? will be displayed. At this prornpt, enter
a<Y>.

8.3 Display Results

This option allows you to display the results of your sequence analysis. To display the results,
highlight Display Results or type a < D> on the Event Tree Analysis menu and press < Enter >. The
Display Sequence Results screen will be displayed showing the list of sequences available in the current
family. This eption operates the same for sequences as it does for systems. Rather than repeat the user
instructions, the reader is referred to Section 6.3.

Oj g. l g January 1992
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8.4 Cut Set Editor

The cut set editor provides you with the nicans to edit the base case / alternate sequence cut sets.
This option operates the saine for sequences as it does for systenn. Rather than repeat the user
instructions, the reader is referred to Section 6 4.

8.5 Link Event Troos

This option allows you to define linkage rules and generate sequence logic. 'lhis option is
identical to the Link Trees Option discussed in the Create !! vent Trees inodule in Section 7.3. Rather
than repeat the user instructiorn, the reader is referred to Section 7.3. E

.
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9.0 MODIFY DATA BASE

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 histogramt To invoke this option, type
< M > in the option Ocid or highlight Modify Data liase and press < linter > . ligure 167 will be
displayed.

I nmi t y
$UARY Modify Dete6eae

__

(att

family

ivent irces
I $Y6tems

Ebd Staten
Basic Events
At t r itmat es
Lefes
Cr erhir 6
Mistogtema

opt lori |f|

Figure 1G7. Modify data base main menu.

In general, each of the options shown in Figure 167 use the same modification functions: lixit,
Add, Modify, Delete, and locate. Some of the options have additional functions such as: Text and
Sequences.

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

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

< Fl > Displays associated help messages.

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

<F3> Clear All Marked events removes the marks (*) from the listed items.
If no items are marked,this option will mark all of the items.

< F4 > Mark / Clear range of items quickly tags large numbers of items for
processing.

< F5 > Locate an item. This option will display a blank Deld in the center of
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the screen, and :: message I' lease enter name to locate will appear. The
user she dd 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.

9.1 Exit

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

9.2 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 < Enter > . Figure 168
will be displayed.

Family
sURRY Edit iemiLy

Option |I| bit / Add / Modif y / Delete / Text

- Family Nane - Directory Description
BROWN 1 $ROWN1
DEMO DEMO Demonstration sompte family
LEARN LEARN sample f amily of data f or the SARA 4.0 Tutorial
LEARN ttARN2 sample family of data for the $ ARA 4.0 Tutorial
PRADATA 81 PRADATA.B1
$URRY SURRY SURRY UNIT 1 REttASE DAff 04 11 91

< Esc > <F1> <f5>
fait kelp Locate

Figure 168. Family editing menu.

9.2.1 Exit

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

9,2.2 Add

This option allows you to add a family to the data base. To invoke this option type < A > in the
option fic!d and press < Enter >. The Add Family screen (shown in Figure 169) will be displayed. The

O
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only required information to be entered on this screen is the family name. The options rt this point are(,-) Exit, Add, and Passwords.
V

:em Juc
-

Add Fami iy

Option |A| Esit / A&f / Past.words

- . - -

kame L oc at ion Ctepany type Design verusor

Description Ytee Type
{

operational date cualification date Mission time
....i..i.. ....i..i.. ......t. ..

Figure 1119. Editing screen for adding a family.

9.2.2.1 Exit.1his 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 > Ley,

f 9.2.2.2 Add. Thit stion 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, and press < Enter > . At completion of the Add you are returned to the Edit Family screen, where
the addition of the new family will be reDected.

9.2.2.3 Passwords. This cption not yet available.

9.2.3 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 170, The options at this point are Exit, Modify, and Passwords.

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

9.2.3.2 Modify. This option applies the actual modification..f the fmnity data to the data base.
To invoke this option, type < M > in the option Geld, 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.

i

9.2.3.3 Passwords. This option not yet available.

p
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Modify F e in i | y

Option [M| talt / M:,dify / Passwords

home Location Conpany type Design Vendar
SURRY WILL I AM$ BURG VA YttCO NR 3 L OOP W

Description 1ree type
$URkT UWit i REttAst DAff 04 11 91

Operational date Dustification date Mission t ime
1972/12/22 -. / /- 2.400t+001

Date Version Date Date Ordate Date
....i..i.. ....i..i.

Figure 170. Editing screen for modifying a family.

9.2.4 Delete

NOTE: A family that contalits sub-families cannot he deleted. The deletion process
must proceed up from the lowest to the higt est 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 < Ei:ter > . The Delete Family screen is shown in Figure 171

The options at this point tire Exit and Delete.

Delete F a rn i Ly

Option |D| Emit / Delete

Name location Crepany lype Design Vendor
LEARN

Description free Type
sanple f amily of data for the SARA 4.0 tutorial Manual.

Operational date Qualification date Mission tine
....f..f.. ..../../.. 2.400E+001

Figure 171. Editing screen for deleting a family.
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m 9.2.4.1 lhlt. This option returns you to the Edit Family screen. To invoke this ortion, type,

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

9.2.4.2 Delete. Triis option verines 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 172). Unter a < Y > to delete the
farnity 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.

e .. ..-

Deiete famI4y

option |Dj tait / Delete

keme LocetIon rmenny fype Deni90 Vendor
L(AtN

Description t r ee t yre
sanote f amily o

VARkIk0
opera n time

This family directory and all of its (+001*

files will t>e deletedit

Do you with to reoceed? E T/N

O ;l

Figuro 172. Warning screen for a family delete.

9.2.5 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:

Presents the next 13 tmes of text.PgDn -

Presents the previous 13 lines of text.PgUp -

Presents the last 13 lines of text.Ctrl-p Dng -

Presents the first 13 lines of text.Ctrl PgUp -

The editing keys are

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

ESC - Exits without saving changes,c
i
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All-A Adds a line after the line at the current cursor position.-

Alt-il Adds a line before the line it the current curser position.-

Alt H Displays editing keys help- een.
All-D Deletes a line at the current .,rsor position.-

Alt-R Restores the previous deleted text.-

Del Deletes a character at current cursor position.-

Ins Inserts a character at current cursor position.-

Ctrl-l!nd - Deletes all characters from the current cursor position to the end of the
cursor line.

The arrow keys are used to inove the cursor within the block of text.

The editor does not line wrap, therefore, you must use < Alt A > to establish each new iine of
text. If you wish to save vour text changes, press < Ctrl Z >. Af\er you have pressed < Ctrl Z > you
are returned to the Edit i amily screen with the message Test record modified displayed at the bottom
of the screen. If you pressed < Esc >, you will be returned to the family r, election screen with the
message Test record not inodified displayed at the bottom of the screen.

9.3 Event Trees

'this option allows you to modify event tree data records. To invoke this eption, type < V > in
the option field or highlight !! Vent Trees and press < linter >. The Edit Event Trees screen listing all
of the event trees belonging to the current family will be displayed (Figure 173). The modification
options are: Exit, Add, Modify, Delete, Test, Sequences, liase Case Update, and Clear Alternate Case.

. _ _

ramily
$URRY [dit [ vent ireca

Option j[| Fait / Add / Madify / Delete / Test / Lequences
Base Case Umiste / Clear Alternate tete

Name 0e6 cript ion
BA BRIDGE Trit, LARGE LOCA
BST DRIDGE TRIE, MEDIUM LOCA
B52 BRIDGE TR[f, SMALL LOCA
$$3 BRIDGE TR([, V[Rf $ Matt LOCA
Biis BRIDGE iktt, STA110N BLACK 0UT At UNIT 1
BTi$B BRIDGC ikEE, STAfl04 f,LACKCAJi A1 Both VN115
BT2 BRIDGE TR[[, LOSS OF MAlh r[[DWAf(R
Sf7 ftRir;G[ TRft, $1(AM GEhERATOR fubt RUPTUkt
(A LARGl LOCA EV[Ni Ikf f
F11 WEDIUM LOCA [ VENT 1&[[

<Esca =f18 (F2= <r3> <r4> <f5>
[xit eelp Nerk/ Clear Mark / Clear Mark / Clear Locate

item All Rep

._

Figure 173. Selection screen for event tree editing.
t

!
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9.3.1 Esit i

i

1his option returns you to the Modi,, Database main menu. To invoke this option, type < E>
.

;

in the option held and press < Enter >, or press the < Esc > Ley. ,

9.3.2 Add

When the user creates event trees using the graphh;al event tree editor or loads a graphical event
tree from another data base, an event tree record is auto:natically added to the data base. 'the user need
, :iy 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 174). The ;

sptions at this point are Exit and Add. I

i

f amily
sVRRY Add (yent iree

option |A| (alt / Add

r-

kene
Desctlption
Initleting Event kane

Figure 174 Editing screen for adding an event tree.

9.3.2.1 Ihit. 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 > Ley.

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

When you position the cursor in the initiating Event Name field, a window will appear listing all
initiating events for the current family. Press < F1 > to position the cursor in the window. Use the
arrow, tab, or space bar Leys 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 < Hnter > ,
the message Record added will be displayed at the bottom of the screen.

9.3.3 Modify

This option allows you to modify an event tree record. To invoke this option, type < M > in
the option Geld, highlight an event tree name, and press < Enter >. The Modify Event Tree screen is
shown in Figure 175. The options at this point are Exit and Modify.

O 97 January 1992
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g.-

F enit t y
SURRY Medify (vent iree

Option |M| Ikt t / Modif y

home AYWSt
Description CORE DAMEE tktf, AbflCIPAllD ikhsithf WitN3Ji sCRM4
initteting fvent hane it-f

Figure 175. Editing screen for modifying an event tree.

9.3.3.1 Esit. This option returns you to the Edit Event Trees screen. To invoke this option.
type < E > in the option Geld and press < Enter > , or press the < Esc > key.

9.3.3.2 Modify. This option performs the actual modi 0 cation of the event tree record. To
invoke this option, type <M > in the option Geld, modify any of the data nelds 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 < 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 >. The selected event will be placed in the corresponding
field. Upon pressing < Enter > , the message Record modified will be displayed at the bottom of the
screen.

9.3.4 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
< Ente: >. The delete event tree record is shown in Figure 176. The options at this point are Exit and
Delete.

9.3.4.1 Esit. This option returns ye te t- Edi' Fvent Trees screen. To invoke this option,
type < E > in the option field and preu < Enter > , or press the < Esc > Ley.

9.3.4.2 Delete. This option performs the actual deletion of the event tree record. To invoke
this cption, type < D > in the option field and press < Enter > . A warning screen will appear, allowing
you to cancel the deletion at this point (Figure 177). 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.
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( , .. n ,
'

$URRY Deiete fyent Iree

option |[| talt / Delete

bene AfVli
Description COkt DAMALI itti, AbflCll AllD it Akil(NT WithN1 $(AAM

Figure 170, liditing screen for deleting an event tree,

family -
sutti Deiete tyent iree

OptionjD) tait / Delete

hoe A1W$1
Description cOkt DAMAGC 1RIE, AkflClPAltD 1R Ak$tf 41 W11HnUT St#AM

WARWlWG

Deleting en tventree will also delete
alt sequenc es etnociated with the
(ventree 11

Do you wish to proceed? N Y/W

Figure 177 Warning screen for an event tree deletion.

93,$ Test

This cption allows you to view and edit any descripth e text associated with a specific event tree. L

Dis option operates the same as the Text option discussed in the l'amily section. Refer to Section 9.2.5.

93.6 Sequences

This option allows you to modify the sequences associated with an event tree. To invoke this
crbn type < S > in the option field, highlight an event tree name, and press < linter > , if an event tree
was not highlighted before pressing < linter >, the message An egent tree anust he highlighted first
will be displayed. After highlighting an event tree and pressing < linter >, the lidit Sequences screen
shown in liigure 178 will be displayed = The editing options for sequences are: lixit, Add, Modify,
Delete, Text, liase Case Update, and Clear Alternate Case.

'
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Fo*IlY - t went f r ee -
SUk8Y ldit $eauencea f1158

Option |[j (alt / A11/ Modif y / Delete / Teat
Esse Case Upuate / Clear Alternate Case

-Neme De5eription
TK R Z A1W1. * Uhf AVORAbtf MT(RATOR IIMPERA1URE COf f flCl[NT

<tst. <F1> <f2> <F3m <F4> <F5>
talt Help Mark /t(ear Mark /tiear Mark / Clear Locate

item All konge

Figure 178. Sequence selection screen for editinF-

9.3.6.1 lhit. This option returns you to the Edh Event Trees screen, To invoke this option,
type < E> in the option fic!d and press < Enter > , or press the < Esc > key.

9.3.6.2 Add. This 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 179. The options at this point are Exit and Add.

F Lally Event free-

SURRY Add $equence F1158

Option |A| [ Alt / Add

hame
. Description
l End State
( Flag tet Name

l

. . ,. - -

Figure 179. Editing screen for adding a sequence.
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9.3.6.2,1 lhlt 'this option returns you to the lidit Sequences screen. To invoke this
option, type < E > in the option field and press < linter > , or prew the < Esc > key.

9.3.6.2.2 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 d: ta fields, and pren < linter > .
The only required information for a sequence add is the name.

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

The ilag Set Name is the name of a change set containing flags to be used when generating cut
sets for this sequence, litilAS uses this def ault flag set name to modify or prune the fault tree logic for
this sequence before it is solved (see Analyze Sequences). Enter a flaf, set name or leave blank and press
< Enter > . Upon pressing < Enter > , the message itecord added w dl be displayed at the bottom of the
screen.

9.3.6.3 Modify. This option allows you to modify a sequence secord. To invoke this option,
type < M > in the option field, highlight a sequence name, and preu < Enter > . The Modify Sequence
screen is shown in Figure 180. The options st this point are Exit and Modify.

_mummmmmi

family - tvent free, -

SURRY Modify 5equence fitsB

Option \M| talt / Modify

Name TK+Rei
Description AlWS UWfAV0kABLt HODritAIDR 1[MPIRATUkt corrfiellWT
End state 3NYYYut
flag set Nethe

_ _ _ . _..

Figure 180. Editing screen for modifying a sequence.

9.3.6.3.1 lhit-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.

i

9.3.6.3.2 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 hcord Modified displayed at the bottom of the screen.

9 11 January 1992

_



.- , .- -_ __ __ . _ . .

9.3.6.4 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 181. Two options are available: Exit and Delete.

. _ _

Family - f rent it ee -
sVRRY Deiete 5equence flist

__

option |l.| Init / Delete

h6mc TK+R Z
Desc riptl*>n ATWs Uhf AVOR ABL1 Mac[R ATCr TIMi'!RATURE C0tif!Cllhi

Figure 181. Editing screen for deleting a sequence.

9.3.6.4.1 lhit-This option returns you to the Edit Sequences screen. To invoke this
option, type < E> in the option Geld and press < Enter > , or press the < Esc > Ley.

9.3.6.4.2 Delete-This option performs the actual deletion of the sequence record. To
invoke this option, type < D > in the option Geld and press < Enter > . Tb message Record deleted.
will be dilplayed at the bottom of the screen.

9.3.6.5 Text. This option allows you to view and edit any descriptise text associated with a
speci6c sequence. This option operates the same as the Text option discussed in the Famdy section.
Refer to Section 9.2.5.

9.3.6.6 Itase Case Update. This option allows you to everwrite 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 minimutu cut set ipper bound will be
initiali7ed to the current case minimum cut set upper bound. WARNING: The original base case data
will be lost if this option is eucnted!

The base Lase 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 <ll> (llase
Case Update)in the option Octd. highlight the desired sequence, and press < Enter > . To perturm a base
case update on a grouo of sequences. mark the desired sequeneu u3ing the F2. F3, or i 4 Lep, type a

l < B > in the option Geld 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,

L sequences, or type an < N > to discontinue the update for all sequences.
|

|
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A watning screcn (Figure 182) will then be displayed asking for a (Y/N) confirmation prior to

y performing the update. To terrninate 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. Dis will cause the current case

'
data to overwrite the base case data. Upon completion of this process, a message Itase case update
complete will be displayed at the bottom of the screen.

Famity Event free -
$URRY fdit $eQvencea r11$8

Option {Rj tatt / AcH / hodify / Delete / test
Base Case tisi: fate / Clear Alterrete tese

= Sese Case tirxbte

WARN'kGt This option will transf er the a(ternate or tenporary values
stored in the date base to the base cate. The otd base case
will te lost.

Are you sure you wsnt to do this? (Y/h) h

I

Figure 185. Ilase case update for sequences.
_ _ .

9.3.6.7 Clear Alternate Case. This option cle Ars all alternate case information for the spccined-

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 6ee Figure 183). To continue en .I a < Y > and press

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

9.3.7 Itase Case Update

This option operates the same as described in Section 9.3 6 6, except all sequences for the
specined event tree are updated.

9.3.8 Clear Altenute Case

This option operates the t.ame as described in Section 9.3.6.7. except the alternate case
ir.forn$ation for all sequences for the specified event tree is cleared /see Figure 184).

t
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Family Event free e

$URRY fdit $eqvencea FT168

Option |C| tait / Add / Modify / Delete / Text
Base Case Uptete / Clear Alternate Cased

Clear Alternate Case

WARNING: Thi . option will clear the alternate or tenporary values -
s'ered in the data base.

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

Figure 183. Clear al;ernate case for selected sequence (s).

- _ .

Samily
SURR) Edit Event Trees

Optlon|C| EAlt / Add / Modify / Delete / Text / Sequences
Base Case Update / Clear Alternate Case

Clear Alternate Case

WARNING: This option will clear the alternate o- temporary values
stored in the data base for all the sequences associated

| with the highlighted / marked event tree.
,

Are you sure you want to do this? O/N) N

l

i
i

|

Figure 184. Clear alternate case for event trees.

|
|
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h 9.4 Systems
( J-%J

This option allows you to modify system data records. To invoke this option. type < Y > in t'
option field or highlight Systems and press < Enter >. The Edit Systems screen ho el of the syste a
contained in the current family (Figure 185). The modification options are: E. :t, Add, Modify, Delete
Text, Base Case Update, and Clear Alternate Case.

Family
SURRY Edit Syatems

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

Name- Description
C CONTAINMENT SPRAY
CS CONTA!WMENT SYSTEMS
CV CORE VULNERA8tE TO CD
01 HlCH PRESSURE INJECTION AUTOMATIC
D$ HICH PRESSURE INJECTION MANUAL
D3 H|GN PRES $URE IN.!ECTION RCP SEALS
D4 HICH FRESSURE INJECTION - EMERGENCY BORAT10N
D5 ACCUMULATORS
D6 LOW PRESSURE INJECTION
F1 INSIDE SPRAY RECIRCULATION

<[tc> <F1> (F2> <F3> <F4> <Fs>
Exit Help Mark / clear Mark / clear Mark / Clear LA ten

[ ltem- All Range

(

Figure 185. Selection screen for system editing,

9.4.1 Exit

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

9.4.2 Add

This option allows you to add a system record to the current family. To invoke this option, type
- < A> in the option field and press < Enter >. The Add System screen is shown in Figure 186. The
options at this point are Exit and Aad.

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

|-

%
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SURRY Add Syatem

Option |A\ ralt / Add

Name
Description
System C'de MinCut Upperbound E-+

Figure 186. Editing screen for adding a system.

9.4.2.2 Add. This option performs the actual add of a new system record. To invoke this
option, type < A > in the option field, fill in the requested data fields, and press < Enter >. The only
required information for a system add is the name. When complete, you will be returned to the Edit
Systems screen with the m ssage Record Added d' played..

9.4.3 M6dify

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 187. The options at this point are Exit and Modify.

Family

|
Modify SystemSURRY

option [M] Exit / Modify

Name CV

Description CORE VU(NER A9tF TO CD
System Code Mincut Uncerbourd 2.000E-002

0

Figure 187. Editing 3ereen for modifying a system.

9.43 1 Ihit. This option returns tou to the Edit Systems screen. To invoke this option, type
< E> in the option fi-!d and m , < Eract, _ or preu the < Ese: Les

9.4.3.2 Modify . This option performs the actual modification of the system record. To invoke
thi', option, type < M > in the opuan field. modify any of the data fields on the Modify S" stem screen.
an_I press < Emer > Whe : auppleted you will be returned to the Edit Svstems screen witn the me, sap

9-16 January 1402
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--( Record modified displayed.

t'

~ 9.4.4 Delete

This 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 188. The options at this point are Exit and Delete.

Family
SURRY Deiete syatam

option |t| talt / Delete

Name CV
Description CODr VuthERABL E 10 r0

Figure 188. Editing screen for deleting a system.

9.4.4.1 Exit. This option returns you to the Edit Systems screen. To irvoke this option, type
(' < E> in the option field and press < Enter >, or press the <Es ') key.
(

9.4.4.2 Delete. This option performs the actual dele of the system record. To invoke this
option, type < D > in the option field and press < Enter > . When complete, you will be returned ta the
Edit Systems screen with the message Record deleted displayed.

9.4.5 Text

This option allows you to view and edit any descriptive text associated with a specific systee.
This option operates the same as the Text option discussed in the Famfiy section. Refer to Section 9.2.5.

9.4.6 Base Case Update

This option operates the same as described for sequences in Section 9.3.6.6. Here, the update
is performed on an entire system (s).

9.4.7 Clear Alternate Case

This option operates the same as described for sequences in Section 9.3.6.7. Here, the clearing
is performed on an entire system (s).

p.
I
\ 9-17 January 1992

|
l'

. -



9.5 ENd States

This option allows you to modify the end state data records. To invoke this option, type < N >
in the option field or highlight ENd States and press < Enter > . The Edit End Statt: screen, which lists
all of the end states belonging to the current family, is shown in Figure 189. The modification options
are: Exit, Add, Modify, Delete, and Text.

-

Family
SURRY Edit End State

option |E| Exit / Add / Modify / Delete / Text

Name Deacription |

AINY YYN LARGE LOCA - LPR FAILURE, CHR FAILS, RCP SEAL CLNG FAILS - l

AISY-YYN LARGE LOCA LPl FAILS, CHR FAILS, RCP SEAL CLNG FAILS
AIYY YYN LARGE LOCA LPR FAILURE, RCP SEAL COOLING FAILS
ALNY-YYY LARGE LOCA * HPI FAILURL, CHR FAILS
ALSY-YYY LARGE LOCA - HPl FAILURE, CHR FA]LS
ALYY-YYY LARGE LOCA - HPI FAILURE
ANNY NYN LARCE LOCA ECCS FAILS, CHR FAILS, RWST F AILS, RCP
ANNY NYY LARGE LOCA - ECCS FAILS, CHR FAILS, RWST FAILS
ANNY*YYN LARGE LOCA ECCS FAlts, CHR FAILS, RCP SEAi COOLING FAILS
ANSV YYN LARGE LOCA ECCS FAILURE, CHR F AILS, RCP SEAL CLNG FAILS

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

Item All Range

Figure 189. Selection screen for end state editing.

9.5.1 Exit

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

9.5.2 Add

This option allows you to add an end state record to the current family. To invoke 3.i option,
type < A > in the option field and press < Enter >. The Add End State screen is shown in Figure 190.
The options at this point are Exit and Add.

|

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

? -

| 9.5.2.2 Add. This option performs the aCtuai add of a new end state record. To invoke this
option, type < A > in the option field, fill in the requested data fields, and press < Enter >. The only

| required information for an end state add is the name. When complete, yr; will be returned to the Edit

9 18 January 1992
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i

a

f family
(f SURRY Add End 3 tate

Option |A| Exit / Add

kame
Description

Figure 190. Editing screen for adding an end state.

End State screen with the message Record ndded displayed.

9.5.3 Modify

This option allows you to modify an end state record. To invoke this option, type < M > in the
option Geld, highlight an end state name. and press < Enter > . The Modify End State screen is shown
in Figure 191. The options at this point are Exit and Modify.

Family

| Nodify Cnd State[ SilRRY

k

Option |M| Exit / Nodify

Name 1LYYYYN
Description HEDIUM LOCA HPI FAILURE - RWsf AND LP! SUCCFSS

Fi ure 191. Editing screen for modifying an end state.0

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

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

; 9.5.4 Delete

I
- This option allows you to delete an end state record from the data base. To invoke this option.

9-19 January 1992
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type < D > In the option field, highlight an end state and press < Enter > . The Delete End State screen
is shown in Figure 192. The options, at this point are Exit and Delete.

Family
SURRY Deiete End 5 tate

option |El Exit / Delete

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

Figure 192, Editing screen for deleting an end state.

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

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

9.5.5 Text

This option allows you to view and 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 Section 9.2.5.

9.6 Basic Events

This option allows you to modify the basic evem data records. To invoke this option. type < B >
in the option field or highlight Basic Events and press < Entr > . The Edit Events screen, listmr all of
the basic events belonging to the current family, is displayed (Figure 193). The modification optons are:
Exit, Add, Modify, Delete, anl Remose Unused Evems.

9.6.1 Exit

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

9.6.2 Add

This option allows you to add a basic event record to the current family. To invoke this option.
type < A > in the option field and press < Enter > . The Add Event screen is shown in Figure 194. The
options at this point are Exit and Add.

9-20 January 1992
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) family,

\d SURRY Edit Events

Option |Ej Enit / Add / Modif y / Delete / Remove unused Events

Name Deaeription
ACC CKV ff*CV107 CHECK VALVE Cv107 F Atts 10 OPEh
ACC CKV F1 CV109 CHECK VALVE CV109 F Alts 10 OPEN
ACC CKV fi CV128 CHECK VALVE CV128 F AIL $ 10 OPEN
ACC CKV-F1-CV130 CHECK VALVE CV130 F AILS to OPEN
ACC CKV FT CV14$ CHECK VALVE CV145 FAILS 10 OPEN
ACC CKV FT-CV147 CHECK VALVE CV147 FAIL $ 10 OPEN
ACC MOV PG 186SA *C0 MOTOR OPERATID VALVE 1865A PLUGGED
ACC MOV PG 1A',s ACC MOTOR OPERATED VALVE 1865B PLUGGED
ACC MOV PG 1865C ACC MOTOR OPERATED VALVE 1865C PLUGGED
ACP BAC ST iH1 480V AC BUS 1H1 BUSWORK FAILURE

NOTE: A ' ' in the trark colum irdicates an unused event,

< Esc > <Fim <F2> <F3s <F4> <F5>

Exit Help Mark /C|est Mark / Clear Mark / Clear Loe st e
item All Range

Figure 193. Selection screen for basic event editing.

Femity
SURRY Add Event

.

Option |A| Exit / Add

- Event Attributes
Names Corrp Id sys Train Type F/ Mode Location Init?

<P> N

'<A>
<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

Description

Uncertainty Data Failure Data
Calculation TypeDistribution Type >>

(press <F1> for List of types) (press <F18 for List of types)

Value > ' " E- - Probability >' - l' ~ -
Correlation Class a Lambda >"-E--

"rocess Flag Tau >""E-
Mission Time >"--f'-Flag >

Figure 194. Editing screen for adding a basic event.

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

9.6.2.2 Add. This option performs the actual add of a new basic event record. To invoke this
option, type < A > in the option Geld, fill in the requested data fields, and press < Enter > . The only
required information for a basic event add is the name. When complete, you will be returned to the Edit
Event screen with the message Record Added displayed at the bottom of the screen.

9.6.3 hiodify
'

This option allows you to modify a basic event record. To invoke this option, type < ht > in the
option field, highlight a basic event name, and press < Enter > . The hiodify liasic Event screen is
shown in Figure 195. The options at this point are Exit and hiodify.

I

Family
SURRY Modify Event

option |N| Enit / Modify

Event Attributes
Names Camp Id sys Train Type F/ Mode Location Init?

<P>ACC CKV FT-Cv109 cv109 ACC CKV FT N

<A>ACC CKV-FT Cv109
<C>ACCCKVCv109 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
C(ass Attributes N N N N N N N N N N N N N N N N

Description CHECK VALVE cv109 FAlts TD OFEN

Uncertainty Data Failure Data
Distribution Type >L Calculation Type >1
(press <F1s for list of types) (press <F1m for list of types)
Value > 3.000E+000 Probability 1.000E 004>

Corre|ation Class > 31 L antda > +0.000E+000
Process flag Tau > +0.000E+000

Flag > Mission Time > +0.000E+000

Figure 195. Editing screen for modifying a basic event.

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

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

9.6.4 Delete

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

9 22 January 1992
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.p\ option, type < D> in the option Geld, highlight a basic event and press < Enter > , The Delete Event .

(d screen is shown in Figure 196. The options at this point are Exit and Delete.

F6mily
$URRY DeLet1 E'y e n t

Option |El Exit / Delete

Event Attributes
Names C(vnp Id Sys train type F/ Mode Location init?

<P>ACC CKV F1 CV128 ACC Cav FY Y

<A>ACC-CKV FT CV128
(C>ACCCKV 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Class Attributes N N N N h N N N N k W N N N N N
Description CHECK VALVE CV126 FAILS TO OPEN

Figure 190. Editing screen for deleting a basic event.

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

9.6.4.2 Delete. This option performs the actual deletion of the basic event record. To invoke
i this option, type < D > in the. option field and press < Enter > . When complete, you will be returned

V. .to the Edit Events screen with the message Record deleted displayed at the bottom of the screen.

9.6.5 Remove Unused Event

This option looks at all references to an event in the current family and deletes any events that
are not referenced by anything. When you invoke this option. a warning screen will be displayed telling
you that all records that are marked as unused will be deleted. At this prompt, enter a < Y > to continue
the deletion process, or enter an < N> to terminate without deleting the unused events (Figure 197).

9.7 Attributes

This option allows you to edit the six attributes in the current family (Figure 198): 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.

The Edit Attributes screen shown in Figure 198 and succeeding screens (Figure 199 - Figure 202)
are consistent throughout the attributes option for each of the six categories. Because this option operates
the same for all six attribute categories, a generic write-up is presented.

U 9-23 January 1992
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Family
SURRY tdit Events

Option |R] Exit / Add / Modif y / Delete / Remove unused Events

Neme Description
ACP BAC ST VBil VlfAL BUS 11 BUSWORK FAILURE
ACP BAC ST VB111 VITAL BUS 111 BUSWORK FtlLURE
ACP-BAC-ST VB11V VITAL BUS ilV BUSWORK FaltVRE
ACP-CRB CD 14H1 AC circuli BREAKER 14H1 TRAkSFERS OPEN
ACP-CRB CO 14H13 N

ACP-CRE CO 14H14 WARN 1NC N

ACP CRB-CO 14H15 N

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

ACP CRB CO 14J14 N

0o you wish to proceed? N Y/h
NOTE: A' sed event.

< Esc > <F1> <F2> <f3> <F4> <f5>
Exit Help Mark / Clear Mark / Clear Mark /Ctear Locate

item ALL Range

Figure 197. Remove unused events prompt.

Family
SURRY Cdit Attributes

Exit

System
Location
Failure Made -

Class Attributes
Basic Event type
T r am>

.

Optinn|E|

|

Figure 198, Attritiute schetion for editmg
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J

i

O This will display a list of attribute categories (see Figure 198).
To invoke this option, type < A > in the option field or highlight Attributes and press < Enter > . .

Highlighting a category or typing a
category's highlighted letter and pressing < Enter > displays the list of attributes available under the
selected category. For each attribute category, the following options are available: Exit, Add, Modify,
and Delete.

Fami1y 1ype
SURRY Edit Attributea ATTRIBUTE NAME

Option |Ej Exit / Add / Modif y / Delete

~Name Deaeript Ion

The NAME co|um wtll contain the list of systems, f ailure modes, etc.
available for the current family.

The DESCRIPT!c;d column will contain the corresponding description for
each attribute displayed.

< Esc > <r1> <F2> <F3> <F4) (FS$
Exit Help Mark / Clear Mark / Clear Mark / Clear Locate

Item All Range

Figure 199. Selection screen for attribute editing,

Family Type
SURRY | Add Attribute AITRIBUTE NAME

Option |Aj Exit / Aod

Attributo Asme
Description

.

Figure 200. Editing screen for adding an attribute.

9-25 January 1992
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family type
SURRY yodify Attribute attegggig gg,g

Option |M| Exit / Modify

Attribute Name
Description

Figure 201. Editing screen for modifying an attribute.

Fami!y - Type
SURRY De(ete Attr1bute ATTRIBUTE NAME

Option |Ej Exit / Delete

Attribute home
Description

Figure 202. Editing screen for deleting an attribute.

! 9.7.1 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.

9.7.2 Add

The add option allows you to add a new attribute record to the current family. To invoke this
option, type < A > in the option field and press < Enter >. The Add Attribute screen is shown in
Figure 200. The options at this point are Exit and Add.

l
| 9.7.2.1 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.

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

required information for an attribute add is the name. When complete, you will be returned to the Edit
Attributes screen with the message Record added displayed at the bottom of the screen.

|
|
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f] 9.7.3 Afodify
1

This option allows you to modify an attribute record. To invoke this option, type < M > in the
option field, highlight an attribute name, and press < Enter >. The hiodify Attribute screen is shown
in Figure 201. The options at this point are Exit and hiodify.

9.7.3.1 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.

9.7.3.2 Modify. This option performs the actual modification of the attribute record, To invoke
this option, type < hi> in the option field, modify any of the data fields on the hiodify Attribute screen,
and press < Enter > . When complete, you will be returned to the Edit Attributes screen with the
message Record modified displayed at the bottom of the screen.

9.7.4 Delete

This option allows you to delete an attribute record from the current family. To invoke this
option, type < D> in the option field, highlight an attribute and press < Enter > . The Delete Attribute
screen is shown in Figure 202. The options at this point are Exit and Delete.

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

p 9.7.4.2 Delete. This option performs the actual deletion of the attribute record. To invoke this

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

9.8 Gates

This option allows you to modify gate records. -To invoke this option, type <T> in the option
field or highlight Gates and press < Enter >. The Edit Gates screen, listing all of the gates belonging
to the current family, is displayed (Figure 203). The modification options are: Exit, Add, hiodify, and
Delete.

9.8.1 Exit

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

9.8.2 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 204. The
options at this point are Exit and Add.

|

| [
l
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Family
SURRY Edit Getes

Option |E { - Exit / Add / Modif y / Delete

Name Description
GATE 0

GATE 1

GATE 2

-

< Esc > <F1> <f2) <F3> <F4> *F5>
Exit Help Mark / Clear Mark /Ctear Mark / Clear Locate

item All Range

Figure 203. Selection screen for gate editing. ,

Family
SURRY Add Gate

Option | Al Exit / Add

hame
Description
Type .

Figure 204. Editing screen for adding a gate.
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9.8.2.1 Exit, This option returns you to the Edit Gates screen. To invoke this option, type

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

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

9.8.3 Modify

This option allows you to modify a gate record. To invoke this option, type < M > in the option
Geld, highlight a gate name, and press < Enter > . The Modify Gate screen is shown in Figure 205. De
options at this point are Exit and Modify.

Family
SURRY Modify Gate

option |M] Exit / Modify

Name CATE1

Description
Type OR

O

Figure 205. Editing screen for modifying a gate.

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

9.8.3.2 Modify. This option performs the actual modification 4 he gate record. To invoket

this option, type < M > in the option field, modify any of the data fields o. ..t Modify Gate screen, and
press < Enter > . When complete, you will be returned ta the Edit Gates screen with the message Record
Modified displayed at the bottom of the screen,

9.8.4 Delete

This option allow s you to delete a gate record from the current f amily. To invoke this option,
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type < D > in the option field, highlight the gate to be deleted, and press < Enter > . The Delete Gate
screen is shown in Figure 206. The options at this point are Exit and Delete.

Family
$URRY De!ete Gate

option |El Exit / Delete

Name 123 GATE
Description

Figure 206. Editing screen for deleting a gate.

9.8,4.1 Exit. This option returns you to the Edit Gates screen. To invoke this option, type
< E> in the option field and press < Enter > , or press the < Esc > key.

9.8.4.2 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.

9.9 Graphics

This option allows you to edit three categories of graphics data records (Figure 207). 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 208 and succeeding screens Figure 209 through
Figure 211 are consistent throughout the graphics option for each of the three categories.

To invoke this option, type < G > in the option field or highlight Graphics and press < Enter > .
This will display a list of graphics categories. Highlighting a category or typing a category's highlighted
letter and pressing < Enter > displays the list of graphics records available under the selected category.
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i t Family -
\ SURRY Edit Graphies

e

t

*

Exit
i

Fault free Graphics

Event ' free Graphics

P110 Graphics.

Option |E|4

Figure 207. Selection of graphics type for editing,

9

Family
SURRY Edit Graphies

option iEl Exit / Add / Modif y / Delete
y

Naae Descript'on--
4KV1H- FAILURE OF 4KV AC BUS 1H (FT 4KV1H)
4KVlJ FAILURE OF 4KV AC BUS 1J (FT 4KV1J)
ACC4 INSUFFICIENT FLOW THRU PIPE SEGMENT PS120 (GATE ACC1/FT 054

ACC$ INSUFFICIENT FLOW THRU PIPE SEGMENT PS121 (GATE ACC3/FT D5
ACC6 INSUFFICIENT FLOW THRU PjPE SEGMENT PS122 (GATE ACC3/FT D5
AFW1 INSUFF FLOW THRU PIFE SEG PS93 TO SG A (GATE L2-2/FT L2)
AFW13 INSUFFICIENT FLOW THRU PIPE SEGMENT PS83 (GATE AFW4/FT L)
AFW13A INSUFFICIENT FLOW THRU PIPE SEGMENT PS83 (GATE AFW7/FT AFW
AFW139 INSUFFICIENT FLOW THRU P!PE SEGMENT PS83 (GATE AFW9/FT L3)
AFW14 INSUFFICIENT FLOW THRV PIPE SEGMENT PS84 (GATE AFWS/FT L)

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

item All Range

Figure 208. Selection of graphics picture for editing.

-
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Family
SURRY Add Graphic Picture

Option |A| fait / Add

Name

Description

!

i
Figure 209. Editing screen for adding a graphics picture.

F

Family
SURRY Modify Graphic Picture

Option |M) Exit / Modify

hame 4KV1J
Description

Figure 210. Editing screen for modifying a graphics picture.

Family
SURRY Delete Graphie Picture

Option |El Exit / Delete

hame AFW1

Description

i

Figure 211. Editing screen for deleting a graphics picture, j

)
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9.9.1 Exit

This option returns you to the Edit Graphics main menu. To invche this option, typc < E > in
the option field and press < Enter >, or press the < Esc > key.

|

9.9.2 Fault Tree Graphics

This option allows you to modify the Fault Tree Graphics records. To invoke this option, type
< F> in the option field or highlight Fault Tree Graphics and press < Enter >. The screen shown in
Figure 208, listing the fault tree graphics (pictures), will be displayed. The option available are Exit,
Add, hiodify, and Delete.

9.9.2.1 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 > Ley.

9.9.2.2 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 > . The Add Graphics Picture screen
is shown in Figure 209. The options at this point are Exit and Add.

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

9.9.2.2.2 Add-This option performs the actual add of a new graphics picture record.
To invoke this option, type < A > in the option field, fill in the requested data fieldt, and press
< Enter > . The only required information for a graphics piemre add is the name. When complete, you
are returned to the Edit Graphics screen with the message Record added displayed at the bottr m of the
screen.

9.9.2.3 hiodify. This option allows you to modify a graphics picture record. To invoke this
option, type < M > in the option field, highli;;ht a graphics picture name, and press < Enter > . The
hiodify Graphics Picture screen is shown in Figure 210. The options at this point are Exit and hiodify.

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

9.9.2.3.2 Modify-This option performs the actual modi 6 cation of the graphics picture
record. To invoke this option, type <hi> in the option field, modify any of the data Gelds on the
biodify Graphics Picture screen, and press < Enter > . When complete, you will be returned to the Edit
Graphics screen with the message Record modified displayed at the bottom of the screen.

9.9.2.4 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 Graphics Picture screen is shown in Figure 211. The options at this point are Exit and Delete.

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

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

9,9.3 Event Tree Graphics

This option allows you to modify the Event Tree Graphics records. To invoke tins option, type
< V> in the option Geld or highlight Event Tree Graphics and press < Enter > . The screen shown in
Figure 208, listing the event tree graphics pictures, will be displayed. The option available are Exit,
Add, Modify, and Delete.

9.9.3.1 Exit. This option returns ycu to the Edit Graphics menu. To invcke this option, type
< E> in the option field and press < Enter >l or press the < Esc > key.

9.9.3.2 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 AdJ Graphic Picture screen
is shown in Figure 209. The options at this point are Exit and Add.

9.9.3.2.1 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 > Ley.

9.9.3.2.2 Add-This option performs the actual add of a new Fraphics nicture recond.
To invoke this option, type < A > in the option field, 011 in the requested data Deids, and press
< Enter >. The only required information for a graphics add is t e name. When complete, you will beh

returned to the Edit Graphics screen with the message Record added displayed at the bottom of the
screen.

9.9.3.3 Modity. This option allows you to modify a graphics picture record. To invoke this
option, type < M> in the option Geld, high'ight a graphics picture name, and press < Enter >. The
Modify Graphic Picture screen is shown in Figure 210. The eptions at this po!nt are Exit and Modify.

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

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

9.9.3.4 Delete. This option allows you to delete a graphics picture from the data base. To
invoke this option, type <I)> in the option Geld, highlight a graphics picture and press < Enter > . The
Delete Graphic Picture screen is shown in Figure 211. The options at this point are Exit ar d Delete.

9.9.3.4.1 Exit-This option returns you to the Edit Graphics screen. To invoke this
option, type < E > in the option field and press < Enter > or press the < Esc > key.
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9.9.3.4.2 Delete-This option performs the actual deletion of the graphics picture recotd.
To invoke this option, type < D > in the option field and press < Enter > When complete, you will
be returned to the Edit Graphics screen with the message 11ecord deleted displayext at the bottom of the
screen.

9.9.4 P&lD Graphics

This option allows you to modify the P&lD Graphics recor:Is. To invoke this option, type < P >
in the option field or highlight P&lD Graphics and press s Enter >. The screen shown in Fit,ure 208,
listing the P&lD graphics pictures, will be displayed. The option available are Exit, Add, Modify, and
Delete.

9.9.4.1 Exit, This option returns you to the Edit Graphics main menu. To invoke this option,,

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

9.9,4.2 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 209. The options at this point are Exit and Add.

9.9.4.2.1 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 > Ley.

9.9.4.2.2 Add-This option performs the actual add of a new graphics picture record.
To invoke this option, type < A> in the option Geld, fill in the requested data fields, and press
<I'mer>. The only required information for a graphic add is the name. When comr'ete, you will be
returned + the Edit Graphics screen with the message llecord added displayed at the bottom of the
screen.

9.9.4.3 Stodify. 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 210. The options at this point are Exit and Modify.

,

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

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

9.9.4.4 Delete. This option allows you to delete a graphics picture from the data base. To
invoke this option, type < D > in the option Geld. bighlight a graphics picture and press < Enter > . The
Delete Graphic Picture screen is shown in Figure 211. The options at this point are Exit and Delete.

9.9.4.4.1 Exit-This option returns you to the Edit Graphics screen. To invoke this
option, type < E > in the option field and press < Enter > , or press the < Esc > key,
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9,9.4.4.2 Delete--This option performs the actual deletion of the graphics picture record.
To invoke this option, type < D> in the option ield and press < Enter >. When complete, you willc

be returned to the Edit Graphics screen with the t. ssage Record deleted displayed at the bottom of the
screen.

9.10 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 Histograms screen (Figure 212) 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 activate this option type an <ll> (Histograms) in the option field or highlight liistograms
and press < Enter >. Figure 212 will be displayed,

Family
SURRY Edit Histograms

option |E| Exit / Add / Modify / Delete

- # -T- N a m e Deacript ion
1PEl

10 P M10
11 P H11
12 P M12
13 P H13
14 P H14
15 P H15
16 P H16
17 P H17
18 P M18

< Esc > <F1> <F2> <F3> <F4> <F5>

Exit Help Mark / Clear Mark / Clear Mark / Clear Locate
item All Range

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

Figure 212. Edit histograms menu.

9.10,1 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.
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,m 9.10.2 Add IIIstograms
!
V This option allows you to create a user-defined utstributler type. To add a new histogram to the

,

data base, type an < A > (Add) in the option field and press < Enter > . At this point, Figure 213 is'

; displayed and yeu are given the choice of addng the histogram data in either a percentage format or
range format.4

__

Family -
.

#+

$UPRT E d i t- H Istoorams

option || Percentsge Format / Range Nrmat

- # -T- h a m e - .- a e a s. , ction-
1 P El4

| 10 P H10
11 P M11'

'

12 P M12
13 P M13
14 P M14
1$ P H15
16 P M16

5 17 P H17
} 18 P N1B

< Esc > <F1> <F2, <F3 <F4> <Fs>

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

; [% ltem All Range
kote : Histogram Type P e Percentage Format R = Range Fornet

j {
' w/'

Figure 213. Select percentage or range format for the histogram.

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 llistogram screen to
appear. From this screen you should ty'; in a name and a description for the new histogram. Enter the'

percentages for the histogram along with tne coiresponding probabilities. Figure 214 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 215). 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.

(' D
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Family
$URRY Add Histogram

Option |Aj Exit / Add Percent sum 97.00
percent Left 3.00

Percentage format

Nane PERCEhiHlbi
Description percentage histogram example

Area Probability Percent Area Probability tercent
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.... 14 .. ..-E- -- - ---... ...

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

6 --E-- 16 ~E- - ----- - --

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

3 .....-E --- - --- 1e --E---- - -- -

, ......E --- - ---- 19 - -- E --- - -*

to ......g.... .. .. 20 E- -- --- -

m-

Figure 214, Adding a percentage histogram.

n- --

_

Family
$URRY Add Histogram

Option |A| Exit / Add Percent Sun 100,00
Percent Left .00

Percentage f ormat ---

Name PERCENTHIST
Description percentage histogram exanple

Area Probability Percent Area Probability Parcert
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- - ------i

| | 5 .....g.... .... .. 15 .. .g. .. . ..

L s .g.... . ..... 1s ......g....... .... .

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

8 ---- E--~~ -- 18 ------E-....,g..'. ~~ ---

9 ......g.... .. ... 39 . ...

In ......g... . . ... 20 . .. .E-- - --

,

1 1
i

Figure 215. Add the remaining percent to create a valid histogram.
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Another way to input a histogram e to use the range format. To add a range histogram to the

O cata base, enter an < R> (Range > in the option field of the Add llistogram screen. This action will
bring up a Range Format Histogram screen (Figure 216). On this screen, type in a name and description
for the range histogram. Then, enter the startirg 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 should be entered. There is a maximum of 20 bins allowed for each
range histogram. Figure 216 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 (flin 1), the height for the sub-interval of 0.2 to 0.6 is 70.0 (Hin 2), the height for the sub-
irderval of 0.6 to 0.8 is 20.0 (Bin 3), and the height for the last sub-interval of 0.8 to 1.0 is 5.0 (Ilin 4).

Family

! Add H i atog amSURRY y

Option |Al Exit / Add

Range Format

Name RANGEHIS1
Lescription example of a range histogram
Starting Prob +0.000E+000

Bin End Prob Height Gin End Prob Height
1 2 000D 001 1.000E+001 11 ' - E---- - -- -E- -

) 6.000E 001 7.000E+001 12 -E- - -E-- -

|

3 8.000t-001 2,000c+001 13 - +E- -- - -E-
'

4 1.000E+000 5.000E+000 14 - -E-- - E-

S 5 . . .g. .. .... -E - 1s - -E-- - -- --E-
6 ' ' - ---' E-- 16 - -f- 'E-
7 - 'E- - ---E-- - 17 -E-' E'-
8 - '.. E --

-- - E---- 18 - -E- - - -E---
... .E* -- -- - -E- - 19 ' --E- - - - E-9

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

-

Figure 216. Add a range histogram.

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

correspond to the mean of the histogram.

Once you b ,e typed in the histogram data, enter an < A > in the option field and press
< Enter > to save the newly created histogram. When complete, you will be returned to the Edit
Histograms screen with the message Record Added displayed at the bottom of the screen. However, if
you wish to exit the Add process without saving the new histogram, enter an < E> in the option tield
or press the < Esc > key.
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9,10.3 Modify IIistograms

To modify a currently existing liistogram, type an < ht > (htodify)in the option field of the Edit
llistograms screen, highlight the desired histogram, and press < Enter >.

If you selected to modify a percentage histogram, then the histogram data will be displayed in
percentage format, You may make modifications to tne nistogram'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 217 demonstrates the screen for modifying histograms in percentage
format.

i

Family

|SURRY Modify Hi stogram

Option |M| tait / Modify Percent sum 100.00
Percent Left .00

Percentage f ormat

Name PERCENTHIST
Description percentage histogram example

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 - --- F- -- --- -

5 ......g.... ..... 15 . ....g. .. ... ...

6 - - E---- -- -- - 16 -- -E-~ -'- -

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

a ......e. .. Sa .. ...E. .. ........... ..

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

3o ......E-- - -- - -- 20 ------E---- -- - -

Figure 217. hiodify a percentage histogram.

If you selected e 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 218 demonstrates the screen for modifying histograms in range format.

If you wish to save the modifications made to the selected histogram, type an < ht> (htodif )7
in the option field of the htodify llistograms screen and press < Enter >. When complete, you will be
returned to the Edit Histograms screen with the message Record inodified displayed at the bottom of the
screen. If you wish to e-it 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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\j - Family
SURRY Modify Histogram

Option |M) Exit / Modify

Range Format

Name RANGEMI$1
Description exanple of a range histogram
starting Prob +0.000E+000

Bin End Prob Helght Bin End Prob Neight
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 - --- F- -- ~"E-'-
$ ......g.... .... -r- -- 15 - - E-- - --- E --
6 - --E - - -c -- 16 --- " E - - --- -E "-
y ......g.... ..~..gn.. 17 .n...g.... .....g. .

B t'- 18 '''E'- --- E ~-E*-- -*

......E.'... ....'.r - -, . 19 -- -E---- --- - E- --
10 .,....g.... ......r.... 20 ....~t.... ......E~..

- Figure 218. Modify a range histogram.

[] 9.10.4 Delete IIistograms

U
To delete an existing histogram from the data base, type a < D > (Delete) in the option field of

the Edit Histograms screen, highlight the histogram to be deleted, and press < Enter > .

This action vill result in displaying the selected histogram in the appropriate format on the Delete
Histograms screen. To delete the histogram, type a <D> (Delete) in the option l'ield and press
< Enter > . When complete, you will be returnted to the Edit Histograms screen with the message Record
Deleted displayed at the bottom of the screen. To exit the Delete Histogram; screen without deleting the
histogram being displayed, press the < Esc > key or enter an < E> (Exit)in the option field and press
< Enter > . Figure 219 and Figure 220 show examples of the Delete Histograms screen for percentage
histograms and range histograms, respectively.

O
b)i
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Fi we 210. Delete a percentage historram.O
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1 Figure 220. De:ete a range histogram.
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10.0 REPORT ON DATA BASE

'lliis option allow s you to obtain information about the selected famdy. Reports are available for
family,1,asic events, attributes, systems, ewnt trees, sequences, end states, and user information. To
invoke this option, type an < R > or highlight RFPORTS on the IRRAS rnain menu and press < Enter >.
The REPORTS main rnenu is shown in Ic'gure 221. Each report is discussed in the following paragraphs.

- Family
SUKkT IRRA5 Reppr ta

Data ryrics

fait

famny
Basic Event
AttriLutes
lV6 tem
Event 1ree
sequenc e
(Nd States
User Info,

Option [f|i

|

Figt.re 221. Report on data base main menu.

Ti.e following special function keys are availab'e:

Esc Escape exits the Family Reports option and returns you to the IRRAS
Reports menu.

< FI > llelp briefly explains the function of a field and may show examples of
data entered.

< F2 > Mari Family tags items for use in the selected option.

< F3 > Mark All removes the mark (*) from the listed items. If no items are
marked, this option will mark all of the itenis,

< F4 > Mark Range quickly tags large numbers of items for processing.

< F5 > Locate will display a blank field in the center of the screen, and a
| message Please enter the name 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.

l 10-1 January 1992
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These function keys are available in all report options.

10.1 Exit

This option returns you to the IRRAS main menu. To invoke this option, type < E > in the
option field or highlight Exit and press < Enter >. or press the <. Esc > Ley.

10.2 Family

This option allows you to generate a family summary report listing all the families and associated
descriptions contained in the current data base or a report containing any descriptive text associated with
the family. When you invoke this option, Figure 222 will be displayed. As shown, two options are
available: Summary and Text. When you invoke the family report option by pressing < Enter >,
Figure 223 will be displayed. This screen lists all the families currently contained in the data base.

Family
SURRY lRRA$ Reporta

Data types family

fait talt

Iamtty $umary
Basic (vent text
At t ritrat em
$Ystem
tvent Tree
legaeru:e
thd $tates
User Info.

opt ion j f |

_

Figure 222. Family summary option.

10.2.1 Esit

This option returns you to the IRRAS reports menu. To invoke this option, type < E > in the
option field and press < Enter >.

10.2.2 Summary

This option generates a summary report listing all the families and associated descriptions
contained in the data base. When you invoke this option. Figure 224 will be displayed. On this screen
you must specify the output destination for the report. The following output destinations are provided:

10-2 January 1992
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f%
i
i family - + sw
\ suRay j s y Reports

Op ,| T a t t / strv9ery / T es t |

- F amily Ns.me -- Direct ory Description
D1881 DIM 3 Demohnt rat ion seTle f o'pi ty
LEAkN ttARN samte f amily of dats for the sAAA 4.0 tutori
LtAkN (tAtW2 samle family of data for the tita 4.0 futori
F'R AD AT A. 61 M ADATA.81
sVRRY SuttY sUtti UWii i ffLEAst DAtt 04+11 91

etsco <F1 <FD <f3> 674> die
fait Help Mark family Mark All Mark Range lotete

Figure 223. Select family and report option menu.

CON Sends the report to the screen.-

PRN Sends the report to the printer.-

blank - Terminates the option and returns you to the Reports Main Menu withoutO generating the report.( < Esc > Terminates the process and returns you to the main menu (same as-

blank).
other Writes the report to the specified file name.-

NOTE: These output optium are available throughout the Report module.

10.2.3 Text

This option allows you to view and edit any descriptive text associated with a specific fan..ly.
To invoke this option, enter a <T> in the option tield, nighlight or mark a family (s), and press

| < Enter > . The output destination screen will :tppe.tr. Select the <iesired destination and press

| < Enter >, The repc,rt contains all descriptive teu associcM with the selected family.

!

| 10.3 Basic Event
!

! He basic event report option allows you to generate an overview, tirobabilities, uncertainty data,
| and cross reference reports (Figure 225). You in ficate the bmc event report y'i want to generate by

highlighting the desired report using the arrow keys and preWng < Enter >.

F'
t
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REPOR1 0P11Ok$

Repart t itle

F AMILY $UMeARY k[f9RT

- Output Iile Name

| CON

N0ft r i t e Name a " CON" * Output report to f $e screen,
"PRh" * Output repor t to the printer.

" N o r epor t i n prodsc ed."

<tSC> No report is predaced.
cther * Valid DOS file name. Emant,les are:

Aall51thG, C:\ktPOR'\*tF1, ard Rt SUL ?$.

Figure 224. Output destination screen.

Family
$UkRY IRRA$ Reports

-> Basic EventData Types

Exit Kalt

Family case
Basic Ever<t -

Attributes Overview
System Prrababilit y
Event free Uncertainty
Sequence X Reference
ENd States
User info. Option |El

Option (B|

: sus ;

Figure 225, liasic event selection scretn.

10.3.1 Itasic Eunt 05erview

This option allows you to pnerate a basic event summary report. The overview report includes
the basic event number, primary and secondary name, component type and ID, system location, and
attribute fail mode. To invoke this option, highlight Overview and press < Enter > . Figure 226 will be
displayed. Two options are available: Exit and Overview. Exit terminates the process and returns you
to the previous menu. Overview generates the report based on your event selections, On this screen,
you must do one of the following:
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q 1) Press <!'nter > to report all basic events,
t 2) Highlight a basic event and press < Enter >.

3) Mark a group of basic even:s and press < Enter >.

NOTE: l'or inost report options,30u inmt perform the selection proccu described abuse.

temsty
$UnkY Baaic tvent Overview 1

Option 10| talt / Overview

Name Deocrlption
ACC-CKV FT CV107 CHECK VALVE CV1C7 F AILS TO OF'f W
ACC CLV FT CV109 CHECK VALVI CV109 F AILS 10 OPEN
ACC CKV Ff tv128 ChtCK VALVE Cv128 FAILS 10 or(N
ACC CKV F1 CV130 CHECK VAlvt CV130 F AILS to orrk
ACC-CKV fi-Cv145 CHECK VAlvt CV145 FAILS to orth
ACC CKV FT Cv147 CHECK VALVE CV147 FAILS 10 OPIN
ACC MOV PG 1865A ACC Motor OF>ttAitD VALVE 1865A PLUGGED
ACC MOV PG 18658 ACC Mof0R OP[ RATED VALVE 1865B PlVGGED
ACC M3V PG 1865C ACC MOTDR OPitAf tD VALVE 1865C PLUGGED
ACP BAC $1 tH1 480V AC BUS 1H1 BUSW0tK FAILURE

<tsc> <F1m <F2m <F3e <f45 <F5m
fait help Mark Line Mark All Mark Range Locate

N

Figure 220, liasic event overview screen.

After a basic event (s) has ban selected, the output destination screen will be displayed. Type in the
desired destination and press < Fnter > .

10,3,2 liasic Event Probability Report

This option allows you to generate a basic event probability report. The probability report shows
the event number, primary name, failure calculation type, mean probability, and event lambda and tau
values. To invoke this option, highlight Probability and press < Enter > . Figure 227 will be displayed.
Two options are available: Exit and Probability. Exit terminates the process and returns you to the
previous menu. Probability generates the report based on the event selectiont Select the events as
described in Section 10.3.1.

After a basic event (s) has been selected, the output destination screen will be displayed. Type
in the desired destination and press < Enter > .

O 10-5 January 1992
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OfamitV
EURRY Basic [ vent Probability

option |P| [ sit / Probability

Weee Deecription
ACC-CKV f f CV107 CHECK VALVE CV107 8 AILS TO Dr(s
ACC CKV fi CV109 CPECK VALVI CV109 fAlts to ortN
ACC CKV fi CV128 CHECK VALVE CVi?B F AIL $ 10 08'tN
ACC CKV fi tv130 CHICK VALVE CV133 FAILS to OPIN
ACC CKV f f CV14$ CHICK VALVE CV14s f AILS TO OPEN
ACC CKV f f CV147 CHECK VALVE CV147 F All$ 10 00f N
ACC MoV PG 1865A ACC Mof08 OrtRAttD VALVE 1865A PLUGGID
ACC MOV PG 186sb ACC MOTOR OrtRATED VALVI 186$8 PLUGGtD
ACC MOV PG 1865C ACC M010R of tRAf tD VALVI 1865C PLUGGED
ACP BAC $f 1H1 480V AC BUS 1Ht BUseORK FAILURE

.

<tse. <fia <f2> <f3> <f4> <f$1
talt help Mark Line Mark Att merk konge Locate

Figure 227. liasic event probability screen.

10.3.3 liasic Event Uncertninty Report

This option allows you to generate a basic event uncertainty report. The report shows the event
number, primary name, distribution type, mean probability, uncertainty value, and correlation class. To
invoke this option, highlight Uncertainty and press < Enter >. Two options are available: Exit and
Uncertainty. Exit terminates the process and returns you to the previous menu. Uncertainty generates
the report based on your event selections. Select the events as described in Section 10.3.1.

After a basic event (s) has been selected, the output destination screen will be displayed. Select
the desired destination and press (Enter >. When the report is complete, you will be returned to the
thsic Event Uncertainty screen. At this point, you may select another event or enter an < E > in the
option field and press < Enter > to return to the IRRAS Report Menu.

10.3.4 liasic Eunt Crow Reference Report

This option allows you to generate a basic event cross reference report. To invoke this opuon,
highlight X-Reference and press < Enter >.1:igure 228 will be displayed. As shown, there are three
cross reference reports available: Sequence Cut Set, Sptem Cut Set, and System Logic. Select the
events as descr bed in Section 10.3.1.

|

|

10.3.4.1 Sequence Cut Set. This option produces a sequence cut set cross reference. *Ihe
report provides an event to sec.tence cross reference. The report will include the event number, event;

I name and associated sequence names.
|
|

10-6 Janu:try 1992
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] Faelly
$URRY (vent Croeo Referentt,d

.t

option |t| lait / lequence Cut $tt / 8tstem Cut Set / System logic

Wame Deaeription
ACC cKV f f tv107 CHECK VALVt Cv10r F AILS 10 OttW
ACC CEV FT CV109 CHtCK VAlvt CV109 T Alls 10 Of'IN
ACC*Ctv Ff CV128 CtrCL VALVI tvi?8 # AILS 10 OPIN
ACC Ctv fi CV110 Ckf CK VAtyt tv130 f Atts to OPEN

i
ACC CKV FT CV145 CHrCK VALVE CV145 FAILS TO OPEW
ACC CKV F1 CV14F CHtCL VALVC CV147 F AILS 10 OPCW
ACC MOV PG 1065A ACC M0108 OrtR AffD VALVf 186$A PLUCGtD
ACC MOV PG 18659 ACC M0108 OPERATED VALVf 186$B PLUGGED
ACC MOV PG 1865C ACC N010R OP[RAf tD VALVE 1865C PLUGG(D
ACP BAC $1 1h1 480V AC $U$ 1NT $U$WDRK FAllVR[

<[sc> <F1, ette <f3 <F4 st$*
Exit key Mark tine Mark All Mark Range Locate

Figure 228. Basic event cross reference screen.

To invoke this option, mark the desired event (s), enter an < S > in the option field, and press
< Enter > . You may inctude all sequences by entering an <S> in the option field and pressing

[, < Enter > . The message l'rocess all records will be displayed. Enter a < Y > to include all sequences
in the report or enter an < N> to terminate the process. In any case, upon pressing < Enter >, the*

output destination screen will be displayed. Select the desired destinatkn and press < Enter > .
,

10.3.4.2 System Cut Set. This option produces a system cut set cross reference. This report
provides an event to system cross reference. The report includes the event number, the event name and
the corresponding system name.

To invoke this option, mark the desired event (s), enter a < Y> in the option f:cid, and press
< Enter > . You may include all systems by entering a < Y > in the option field and pressing < Enter >
1he menage Proerss all recore will be displayed. Enter a < Y > to incluJe all systems in the repari
m enter an < N > to terminate the process in any case, upon pressing < Enter > , the output destination
screen will be displayed. Seit et the deslrtd destination and press < Ente > .

10.3.4.3 System legie. This option procedures a system logic cross reference. This report
provides an event to system logic cross referente, The report includes the event number, the event natnt
and the corresponding system names.

To invoke this option, mark the desired event (s), enter an < L > in the option field, and press
< Enter > , You may include all system logic by entering an < L> in the option field and pressing
< Enter > . The message Process all records will be displayed. Enter a < Y > to include all system
logic in the report or enter an < N > to terminate the process, in any case, upon pressing < Enter > ,
the output destination screen will be displayed. Select the desired destination and press < Enter > .

O
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nis option is not yet available,

,

10.5 SYstom'

This option allows you to generate a variety of system reports %ese include summary, logic,
cut sets, importance, and cross reference reports. When you invoke this option, Figure 229 will be
displayed. You indicate the system report you want to generate by highlighting the desired report using
the arrow keys and pressing < Enter >.

Family -

sORRY lRRA8 mepoota

cata Types system->

bit tatt

ramtty Stsnary
Basic tvent logic

Attributes Cut sets
$16 tem -- Importance
Event f ree X Reference
sequenee
INd States Option |t|
Uner Info.

OptionjY|

Figure 229. System report selection screen.

10.5.1 System Summnry Report

This option allows you to generate a system summary that can be based on current or base case
values. When you invoke this option, Figure 230 will be displayed. Three system summary reports are
available: Summary, Combination, and Uncertainty. Select the desired system option and press
< Enter > .

| 10.5.1.1 Summary. This option allows you to generate the System Brief Summary Report.
This report contains the names of the systems residing in the current family, the associated minimum cut
set upper bound, and the system description. When you invoke this option, the output destination screen
will be displayed. On this screen, you must indicate the cesired output destination (see Section 10.2.2).

10.5.1.2 Combination. This option allows you to generate the System Combination Report.
This report contains all systems in the current family, the minimum cut set, mean, and number of cut sets
m the system. When you invoke this option, the output destination screen will be displayed. On thist

:
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i ramilyj suttf IkRAs teports
,

Data types s ys t est system s nery->

tatt Exit

ismily spery Case
:Betit (vent logic '

At t t t tnt es Cut sets seery
sYetee - lev.or t ant e cortinetlon

,(Vent tree X teference Unc ert aint y
sequenee
(Nd states Option |s|
User Info.

optionjY|

Figure 230. System summary report selection screen.

screen, you must indicate the desired output destination (see Section 10.2.2).

10.5.1.3 Uncertainty. This option allows you to generate the System Uncertainty Value Report.
This report contains all systems in the current family, the mean and median values, standard deviation,
the 5th and 95th percentile, the minimum and maximum valucs, and the seed size. When you invoke this( option, the output destination screen will be displayed. On this screen, you must indicate the desired( output destination (see Section 10.2.2).

10.5.2 Systern legle Report

This option allows you to generate system logic reports. When you invoke this option,
Figcc 231 will be displayed. On this screen, all systems names or subtree names contained in the
current family are displayed. You may use the Subtrees option to toggle the display from system names
to subtree names. If you toggle to subtrees, the report will be based on subtrees not systems. On this
screen, you must select the desired systems or subtrees (see Section 10.3.1) to include in the report.

As shown, three report options are available: Logic, Expanded, and Modined.

10.5.2.1 logic. This option allows you to generate the System Logic Report consisting of the
gate names, types, and inputs for the specified system (s) or subtree(s). When you invoke this option,
the output destination screen will be displayed. On this screen, you must indicate the desired output
destination (see Section 10.2.2).

To invoke this option, rnark the system (s) or subtrees to include, enter an < L> in the option
Held and press < Enter > .

10.5.2.2 expanded. This option allows you to generate the System Expanded Logic Report
consisting of the gate names, types, and inputs for the specified system (s). When you invoke this option,
you will be prompted to enter a starting gate for the report. You may specify a gate or press < Enter >

10-9 January 1992
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family
$URRY 5yatem Loeic Reports

Optico|t| !ait / Logic / expanded / Modified
Subirees

Weme De6criptioh
C CoNTAINMINT SPRAY
C$ C0h1AlhMtW1 $1$ftM5
CV CORE WLhf RAF.Lt 10 c0
01 HIGN FRf5SURE INJECilDN * AUTOMAllt
D2 HIGH FRi$$URE INJEC1]ON - MANUAL
D3 HlGM FRitSUR.E IWJECTION - RCP stALS
D4 Hlf,H FRISSURE IhJECTION * (MERGENCY BOR ATION
05 AtetMJL A10R $
06 LOW l'RESSURE thJECTION
fi IN11DE SPRAY RECIRCULA110h

sE6cm <Fl* *f2> 43* af4, 45>
Exit Help Mark Line Mar 6 Att Mar k Range L oc at e

hotet Use < Ctrl PgUp*, <Ctet PgDns, < P gup* , <PgDns , e t >, < 4 * f or more Data.

Figure 231. System logic report screen,

to include all gates. Next, the output destination screen will be displayed. On this screen, you must
indicate the desired output destination (see Section 10.2.2).

To invoke this option, mark the system (s) or subtree(s) to include, enter an < X > in the option
field, and press < Enter > .

10.5.2.3 Modified. This option allows you to generate the System Modi 6ed Logic Report
consisting of the gate names, types, and inputs for the specified system (s). When you invoke this option,
you will be prompted to enter a starting gate for the report. You may specify a gate or press < Enter >
to include all gates. Next, the output destination screen will be displayed. On this screen, you must
select the desired output destination (see hection 10.2 21.

To invoke this option, mark the sptem(s) or nuottee(s) to melude, enter an < M > m the optior,
field, and press < Enter > .

10.5.3 Cut Sets Report

'lhis option allows you to generate cut set repons based on alternate or base case values. Use
the <T>oggle Alternate Cut Set option to set the values to alternate or base case. The Word
ALTERNATE or BASE will appear in the upper right corner. When you invoke this option, Figure 232
will be displayed. On this screen, all names of the sptems residing in the current family will be
displayed. On this screen, you must select the systems to include in the report (see Section 10.3.1).

10-10 January 1992
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! Iam!|y
$URRY $yatem Cut $ett AL11 thall

Option |t| tatt / Cut let / Quantified Cut let / f oggle Alternate Cut $tt

kame DeScriptich
C C041AlkMtWT STRAY
CS Cok1AlhMLW1 $Y11(MS
CV CORE VJLklRAtti 10 CD
D1 HIGH FRi$$URE ikJttt10N - AUTOMA11C
D2 HlGM FRE$$Utt thJECfl0N * MANUAL.
D3 MIGH PRtl5URE !WJt(110N RCP $tALS
D4 HIGH l'RE$$URt thJECil0N - tMtRCfWCY lionAfIDN
05 ACCUMULATOR $

D6 low PRil$URE INJECfl0N
F1 IW$IDE $ PRAY RfClRCULA110N

<rste < fin <f25 <F3m <F4* <f53
tatt Help Mark Line Mark Att Mark Range locate

Figure 232, Cut sets report screen.

As shown, two report options are available: Cut Set or Quantified Cut Set.
\

10.5.3.1 Cut Set. This option allows you to generate the System Cut Sets Report which consists
of the cut set number, size, and all corresponding cut sets (alternate or base). When you invoke this
option, Figure 233 will be displayed. You can modify any of the default values provided by simply
typing over the existing data. Upon pressing < Enter > , the output destination screen will be displayed.
On this screen, you must select the desired output destination (see Section 10.2.2).

To invoke this option, mark the system (s) to include, enter a < C> in the option Geld, and press
< Enter > .

10.5.3.2 Quantified Cut Set. 1his option allows you to generate the System Cut Set
(Quantification) Report for quantined cut sets only. The report consists of the cut set number, percent
of total, percent of the cut set, orobability! frequency and all associated cut sets (alternate or base) for the
selected system (s). When you invoke this option, Figure 233 will be displayed. You can modify any
of the default values provided by simply typing over the existing data. Upon pressing < Enter >, the
output destination screen will be displayed. On this screen, you must select the desired output destination

(see Section 10.2.2).

To invoke this option, mark the system (s) to include, enter a < Q> in the option field, and press
< Enter > .
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family
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Figure 233. Cut set default report settings.

10.5.4 System Importance

This option allows you to generate importance reports based on alternate or base case values.
Use the <T>oggle Alternate Cut Set option to set the values to alternate or base case. The Word
ALTERNATE or ilASE will appear in the upper right corner. When you invoke this option, Figure 234
will be displayed. On this screen, all names of the systems residing in the current family will be
displayed. On this screen, you must select the systems to include in the report (see Section 10.3.1).

As shown, two report options are available: Importance and Sort Criteria.

10.5.4.1 Importance. This option allows you to generate the System Importance Measures
report consisting of event names, number of times the event occurs, probability of failure, Fussell-Vesely
importance value, risk reduction interval, and risk increase interval for the selected system (s). When you
invoke this option, the output destination screen will be displayed. On this screen, you must select the
desired output destination (see Section 10.2.2).

To invoke this option, mark the system (s) to include, enter an < l > in the option field, and press
< Enter > .

10.5.4.2 Sort Criteria. This option allows you to select the sort order in which to display the
System importance Measures Report. When you invoke this option, Figure 235 will be displayed.

As shown, the following sort options are available:

Name Sorted by event narne

10-12 January 1992
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k
Ramily

|SURRY $yatee ieportanee AlifthATE .

.

Option |Ej tatt / levert6nce / lott Criterie / foggle Alternate Cut het

! *

Weme Deoeription
.

C CONTAlWMEW1 $ PRAY i

C$ CONTAlWMENT $Y$tfMS I

CV Coke VULWERABLE TO CD !
D1 HIGH PRE $$uat INJECTION * AUTOMA11C '

D2 HIGN PRf$$Utt IWJECfl0W kAWUAL
D3 h!GN FR[$$URE lWJtCfl0W PCP SEALS >
D4 HIGN PRtl$URE INJttil0N * (MERGINCY BORATION i,

D$ ACCUMULATOR $
D6 LOW FRil5URE thJECfl0N

if1 IW51DE $ PRAY RttlRCULATION
!

<tsc> <ft. <t2= <F3> <F4> <f5> |
Exit Help Mark Line Mark All Mark Range Locate

i

Figure 234. Sy$ tem importance $creen.

|SURRY $yatem Importance AlltRN Af f

I

SortCriteria|F| Wame / Occurrente Count / ProbablLity of f ailure /
'

f V or Birnbaun / Risk Reduction / Risk trwrease

Name Deseription
C CONTAlWMINT $ PRAY
CS COWTAlWMEW1 $YSTEM$
CV CORE VULNERABLE TO CD
D1 HIGH PRE $5)RE INJECTION AUTOMATIC ;

D2 HIGH PRESSURF IWJECTION * MANUAL -
D3 HIGN PRESSURE INJECTION * RCP $EALS
D4 HIGN PRES $URE INJECfl0N - [MERGENCY BORAfl0N
05 ACCUMULA10R$
D6 LOW l'REs$URE IWJECTION
Fi INSIDE $ PRAY RECIRCULA110N

< Esc > <F1> <F2> <F3> <F6> <F5>
Exit Help Mark Line Mark All Mark Range L ocat e

i

Figure 235. Sort $ election $creen.
I

i
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Occurrence Count Sorted by the number of occurrences (most to fewest)-

Probability of Failure Sorted by the probability failures-

F V or 11irnbaum Sorted in Fussell Vesely or Ilirnbaum order-

Risk Reduction Sorted in risk reduction ratio order-

Risk increase - Sorted in risk increase ratio order

10.5.5 X-Reference

This option allows you to generate cross reference reports for either systems or subsystems.
When you invoke this option, l'igure 236 will be displayed. You may use the Level option to toggle
between systems and subsystems. Two types of reports are avsilable: Uses and Used liy.

Family
SURRY lkRA5 Reports

Data types System -> $ystem X Ref erence

uit (A11 tatt

family Entary levelt $ystem

Basic Event logic

Attributes Cut Sets Uses
$Ystem Inportance $Ubsystems
tvent free X Ref erence - Basic tvents
$equence Used By
ENd States option |x| Systems

User Info. (Vent frees
lequence

Option]T|
Option |S|

Figure 230. System cross reference report selection screen.

10.5.5.1 Uses. This type of report allows you to list either the subsystems or basic events that
a subsyttem references or uses.

10.5.5.1.1 Subsystents-This option allows you to generate the System liiew chy Report
consisting of a system / subsystem and a list of all subsystems it uses. When you invoke this option, a list
of systems or subsystems will be displayed. On this screen you must select ' die desired systems or
subtrees (see Section 10.3.1). After a subsystem (s) has been selected, the output destination screen will
be displayed. Type in the desired destination and press < Enter > .

10.5.5.1.2 liasic Events-This option allows you te generate the System /11asic Event
Reference Report consisting of a system / subsystem and a list of all basic events that it uses. When you
invoke this option, a list of systems or subsystems will be displayed. On this screen you must select the
desired systems or subtrees (see Section 10.3.1). After a subsystem (s) has been selected, the output
destination screen will be displayed. Type in the desired destination and press < Enter > .

10 14 January 1992
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10.5.5.2 Used Ily. 'Ihis type of report allows you to list all the systems / subsystems, event trees.
or sequences that use a particular system /subtree.

10.5.5.1.2 Subsystents-This option allows you to generate the SubTree Cross
Reference Report consisting of a subsystem and a hst of all systems /subtrees that reference or use it.
When you invoke this option, a list of systems or subsystems will be displayed. On this screen you must
select the desired systems or subtrees (see Section 10.3.1). After a subsystem (s) has been selected, the
output destination screen will be displayed. Type in the desired destination and press < linter > .

10.5.5.1.3 ISent Trees-This option not yet available.

10.5.5.1.4 Subsysterns-This option not yet available.

10.6 EVont Tree

This option allows you to generate a variety of event tree reports. When you invoke this option,
Figure 237 will be displayed. You indicate which event tree report you want to generate by highlighting
the desired report using the arrow keys and pressing < linter >. As shown, the following reports may
be generated: 1.ogic/ Rules, Initiating IIvents, Cross Reference, and System.

Family
SURRY !RPA5 Report 6

Data Types -> Event itee

Esit tatt

famity Log 6c/ Rules
Basic [ vent intt, twents

Attributes X Reference
System system
Event free -

secruenc e opttonlti
ENd States
Uter Info.

OptionjV|

Figure 237. E tree report selection screen.

10.6.1 logic / Rules

This option allows you to generate the livent Tree Logic Report and the Event Tree Rules report.
When you invoke this option, Figure 238 will be displayed On this screen all event trees contained in
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the current family are displayed. On this screen, you must select the event trees to include in the report
(see Section 10.3.1).

_

Family
SURRf Event iree Loeic

Option |E| Enit / Logic / Rules

Event frees
A BRIDGE 1RIE, 610 29 INCH LOS$ Of C00LAki ACCIDENT
ATW51 c0RE DAMAGE 1REE, ANflCIPATED 1RAN5 TENT WiiHOUT $ TRAM
ATWs2 Coke DAMAGE TREE, AhllClFATED TRAN5IENT W11H001 $ CRAM
$1 BRIDGE TREE, 210 6 thCH LO$$ OF C00'. ANT ACCIDENT
$2 CRIDGE 1REE, ONE Halt to 2 lhtH LOSS OF c00LAh! ACCIDENT
$3 BRIDGE TREE, LESS f MAN ONE HALF INCH LOCA
11 LOSS OF OFF$ lit POWER EVENT TRfE
fi$1 BRIDGE TREE, $1 Afl0W BL ACKoJ1 At UNif 1 ALONE
TisB BRIDGE 1REE, $1Afl0N BLAft0Vi Al UNITS 1 AND 2

Note Use <Pgup> t.nd <PpDn> to display mora event tree.
An svent tree tvust be selected for options L and R.

<tsc> <F13 <F2s <F3e <F4>
Exit Netp Mark /Unmark Clear All konge

Figure 238. Logic / Rules selection screen.

O
As shown, two report options are available: Logic and Rules.

10.6.1.1 legie. This option produces the Event Tree Logic Report. This report lists all
sequence names and the associated logic (pass / fail) associated with each selected event tree. To invoke

this option, mark the event trees, enter an < L> in the option field, and press < Enter >. When you
invoke this option, the output destination scrcer will be displayed. On this screen, you must select the
desired output destination (see Section 10.2.2).

.10.6.1.2 Rules. This option produces the Event Tree Rules Report. This report lists all linkage
rules (exceptions) associated with each selected event tree. To invoke this option, mark the event trees,
enter an < R > in the option files, and press < Enter > . The umt output options are available as
described in Section 10.2.2.

10.6.2 initiating Event Report

This option allows you to generate the Event Tree Initiating Events Report. This report contains
the event tree name and the corresponding event tree description and initiating event for all event trees
in the current family. When you invoke this option, the output destinatior, screen will be displayed. On
this screen, you must select the desired output destination (see Section 10.2.2).
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10.6.3 System,

7

This option is not yet available.

10.7 Sequenco |
,

This option allows you to generate a variety of sequence reports. When you invoke this option,
Figure 239 will be displayed. You indicate which sequence report you want to generate by highlighting
the desired report using the arrow keys and pressing < Enter > . As shown, the following reports may
be generated: Summary, Logic, Cut Sets, and importance.

'

[

Family
CURRY IRRAs Reports

Data Types -> sequence

fait Exit

Family sunenary
Basic Event togle

Attributes cut sets
system t rPort ance
fVent itce

! sequence - Opttonjt|
rNd states
User Info.

Option |S|

..

Figure 239. Sequence report selection screen.

,

10.7.1 Sur, unary

When you invoke this option Figure 240 will be displayed. As shown four different summary
reports may be generated: lirief, Summary, Combination and Uncertainty. Each of these reports can
be generated using the Current or Base case values.

10.7.1.1 Illief Sununary. This option allows you to generate the Sequence Brief Summary
Report. The report lists each sequence name contained in the current family, the minimum cut set upper
bound, and the sequence description. When you invoke this option, the output destination screen will
be displayed On this screen you must select the desired output destination (see Section 10.2.2).

10.7.1.2 Sununary. This option allows you to generate the Sequence Summary Report. The
report lists each sequence number and name contained in the current family and the minimum cut set
upper bound. When you invoke this option, the output destination screen will be displayed. On this
screen, you must select the desired output destination (see Section 10.2.2).
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Family
s0RRY lRRnS Reports

Data Types segsenc e -> ssrnary

Exit (mit talt

Family - samery - case CURRiki
Basic fvent Logic prief seine.y
At t r it.vt es cut sett senary
system impor t anc e cOtination
[ vent free Unc ert ainty
se4JenC D
ENd states
User info. Option |t|

Option |s|

_

Figure 240. Sequence summary report selection menu.

10.7.1.3 Combination. This option allows you to generate the Sequence Combination Report.
The report lists each sequence number and name contaiued in the current family, the minimum cut set
value, the mean cut set value, and the number of cut sets contained in each sequence. When you invoke
this option, the output destination screen . vill be displayed. On this screen, you must select the desired
output destination (see Section 10.2.2).

10.7.1.4 Uncertainty. This option allows you to generate the Sequence Uncertainty Values
Report. The report lists each sequence number and name contained in the current family, the mean and
median values, standard deviation,5th and 95th percentile, minimum and maximum range values, and
the seed sitc. When you invoke this option, the output destination screen will be displayed. On this
screen, you must select the desired output destination (see Section 10.2.2).

10.7.2 Logic

This option allows you to generate the Sequence Logic Report. This report contains every
sequence number ud name contained in the current family, and the logic paths (pass / fail) for the event
tree, initiating event, and logic. When you invoke this option, the output destination screen will be
displayed. On this screen, you must select the desired output destination (see Section 10.2.2).

10,7.3 Cut Sets

!

This option :J10ws you to generate two sequence cut set reports using alternate or base cut set
values. Use the Toggle Alternate Cut Set option to set the desired values to alternate or base case. De

! word ALTERNATE or BASE will appear in the upper right corner. When you invoke this option,
Figure 241 will be displayed. All sequences contained in the current family are displayed. On this
screen, you must indicate the sequences to include in the report.

As shown, two options are avaieble: Cut Set and Quantified Cut Set.
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Famity
SURRY $equence Cut set 6 ALi[RhAlt

C'ption|t| Esit / Cut let / Quantified Cut set / Toggle Alternate Cut set

tvent
Weme iree Deaeripticn

A C F1 CV A

A C H1 A

A D$ A L ARGt LOC A ,,Ccus4JL Alot i AILUtt
A D$ C A

A-t$ 0 f1 A

A D5 f1 A

A 05 fi 72 A

A D6 A LARGE LeCA - lhJtC110N FAltukt, N01 RW51
A 06 C A

A D6 C Fi A L ARGE LOC A IWJECfl0N F Alt.Upt , IM RW51

<tsce <F1> <F2, <F3 <!4, ef$.
Entt help Mark Line Mark Att Mark Range locate

Figure 241, Sequence cut sets selection screen.

10.7.3.1 Cut Set. This option allows you to generate the Sequence Cut Sets Report, which
consists of the cut set number, t. ire and cut set name for each selected sequence. To invoke this option,
mark the sequence (s) to include, enter a <C> in the option field, and press < Enter >. When you
invoke this option, Figure 242 will be displayed. You can modify any of the default values provided by
simply typing over the e~xisting data. Upon pressing < Enter >, the output destination seicen v iil be
displayed. On this screen, you must select the desired output destination (see Section 10.2.2).

10.7.3.2 Quantified Cut Set. This option allows you to generate the Squence Cut Sets
(Quantification) Report, which consists of the cut set number, percent of total, percent of cut set,
probability / frequency and all associated cut sets (alternate or base) for the selected sequence (s). To invoke
this option, mark the sequence (s) to include, enter a < Q> in ine option tield, and press < Enter >.
When you invoke this option, a screen similar to the one shown in Figure 242 will be displayed. You
can modify any of the default values provided by simply typing over the existing data. Upon pressing
< Enter > , the output destination screen will be displayed. On this screen, you must welect the desired
output destination (see Section 10.2.2).

10.7.4 Importance

This option allows you to generate reports based on alternate or base case values. Use the Toggle
Alternate Cut Set to set the values to alternate or base case. The word ALTERNATE or BASE will
appear in the upper right corner (Figure 243). When you invoke this option, Figure 243 will be
displayed. On this screen, all sequence names residing in the current family will be displayed. On this
screen, you must select the sequences to include in the report (i. e Section 10.3.1).
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|

family
$URRV & e q W e ti C e Cut $et$ BA$[

-- Cut Set Report Options -
Option |C| talt Alternate Cut $et

total roter of Cut $ttr,19V79

Man $1re of each Cut tet VJ
N6me- t i on

A C fi CV Guantified value cutoff 40.0t*000
A C H1 F'ercent of totet value : 100.0
A D5 R IAltukt
A D5 C A

A C5+C 81 A

A-D5-fi A

A D5 fi f2 A

A D6 A LARGl LOCA INJ[C110N F AllVRL, NOT RWST
A D6 C A

A 06 C 71 A L AR GE LOC A INJfC110N PA1 LUKE, fM RWif

<tsce <F1> <f2> <F)> af47 sl5s
tatt Help Mark Line Mar 6 All Mark Range Locate

l

|

Figufe 242. Cut set report options.
!

i

family
$U6RY $equence Importance ALitRhA1(

Option |E| [mit / Inportance / Sort Criteria / Toggle Alternate Cut Set

Eyent
Wame iree D e $ c r i p t i o n ----i

| A C F1 CV A

l A C H1 A

A D5 A L ARGE LOC A ACCtMUL ATOR F AllVRE
A D5 C A

A D5 C-F1 A

A D5 fi A

A D5 f1 f2 A

[ A D6 A LARGE LOCA INJEC110N FAILUAr, NOT RWS1
| A D6 C A

A D6 C F1 A LARGE LOCA * INJECT 10N FAltUk[, FM RWST

|

'*Este <f1> <F2n <f)* <F4> <F$>
i Exit Help Mark Line Mark All Mark Range Locate

'
._. . . . _ . _ _w

Figure 243, Sequerice importance selection screen.
,

i
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As shown, two options are available; importance and Sort Criteria.:

|
10.7.4.1 Importance. 'ihis option allows you to generate the Sequence importance Measures

Report which consists of event names, number of times the event occurs, probability of failure, Fussell-
Vesely importance value, risk reduction interval, and risk increase interval for the selected sequence (s).
To invoke this option, mark the sequences) to include, entes an <l> in the option field, and press
< Enter > . When you invoke this option, the output destination screen will be dnplayed. On this screen,
you must select the desired output destination (see Section 10.2.2).

10.7.4.2 Sort Criteria, This option allows you to select the sort order in which to display the
Sequence importance Measures Report. When you invoke this option. Figure 244 will be displayed.

Family
SURtV sequence I en p o r t a n c e AllitWAff

sortCfiteria[F| Wome / Occ ur rence Count / rrobabilit y of f o t tur e /
F V or filirbun / Risk PedJellon / kilk If)CieD%e
(ven1

Weme iree Deacript ton
A t f 1 CV A

A C H1 A

A D5 A L ARGE LOtt ACCLMJL Af DR F Allv#[
A D$ C A

A e5 C 71 A

A D5 Fi A

A 05 r1 f 2 A

A 06 A L ARGE LOCA * lWJECiloN FAILURE, WOT RW51
A D6-C A

A D6-C F1 A L ARGE LOCA - .WJECilON fAllVR[, rM PVST

<fse* < Fin <f2 ef3 <F4 <f5>
[xit Help Mark line Mark Att Mark Range locate

_

Figure 244. Sort criteria selection screen.

As shown, the following sort options are available:

Sorted by event nameName -

Sorted by the number of occurrences (most to fewest)Occurrence Coimt -

Probability of failure - Sorted by probability failures
F V or Ilirnbaum - Sorted by Fussell Vesely or Ilirnbaum values
Risk Reduction -- Sorted in risk reduction ratio order
Risk increase Sorted in risk increase ratio order-

.
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10.8 ENd States

This option allows you to generate two end state reports. When you invoke this option,
Figure 245 will tr ', splayed. You indicate the end state report you want to generate by highlighting the
desired repori us v the arrow keys and pressinc < Enter >. As shown, the following reports may bei

generated: lirief Summary and Uncertainty. Each of these reports can be generated using the Current
or 13ase Case values, The Case option (<C>) is a toggle that allows you to set the case to current or
base case.

i

family )
sURRY | RRA% Aeporta

Data types -> ind states

falt Exit

family later CURR[hi
sesic (vent B r i e f s a'rna r y
Attributes Unc er t aint y
system

[ Vent free - Option |(|
sequence
[hd state:
User Info.

Opt {on|h|

Figure 245. End state report selection screen.

10.8.1 litief Summary

This option allows you to generate the End State lirief Summary Report. This report lists each
end state name contained in the family, the minimum cut set upper bound, and the end state description.
When you invoke this option, the output destination screen will be displayed. On this screen, you must
select the desired output destination (see Section 10.2.2).

10.8.2 Uncertainty

This option allows you to generate the End State Uncertainty Values Report. This report lists
each end state number and name contained in the current family, the mean and median values, standard
deviation,5th and 95th percentile, minimum and masimum range s alues, and the seed size. When you
invoke this option, the output destination screen will be displayed. On this screen, you must select the
desired output destination (see Section 10 2.2L

! 10.9 User Info

User informatian Reports not yet avaihble.
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11. UTILITY OPTIONS

'lhe litRAS Utility Options allow you to perform routine functiom that are required by IRRAS
such as defining constants, recovering the data base, and MAR D data exchange, When you invoke this
option, figure 246 will be displayed,

,_

fsmlly
SUFRf 1RRAs VtiLitie6

tatt

Def ire Cotist ant s

load MAR D Date filet
Extract WAR +D Data files

version 1.0/4.0 Interface

secover Data Base

Optton|t|

Figure 246. Utility options main menu.

11.1 Exit

Typ: < E> in the command line, or highlight Exit, and press < linter > , os press the < Esc >
key to return to the IRRAS main menu.

11.2 Defino Constants

The Define Constants < D > option allows you to define what hardware the system uses as well
as defining uncertainty settings, cut set constants, and default values for the graphics editor. After
choosing this option, the User Information Constants screen shown in 1 igure 247 is displayed. Table 1
provides a brief description of each of the fields in 1lgure 247,
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|Conatante

User Inforneiic.n
User heoe (C&G Idaho, Inc. (thtt)
Manitor type (0 004, 1-(GA, 2 VLA, 3 vCA+, 4 8514A) 1

(0 Ilm,1 PARADILE, 2 All, 31tCMAR, 4 fl;thc, 5 vit'107, 6 PL ATMA) O
Printer type (0 Other, 1 !pson, 2 hp teser) 2
Printer has conplete IBM char 6cter f ont? (V/N) N

Plotter ccormanicot toris sort (0 hone,1 Ccot, 2 Con 2, 3 Con 3) 0
Use alternate basic event benes ? (Vsetternete Weprinery) N

1ptortance Messut enent type ? (karatios, lointervals. U*uncer t) R
Verify when loading MAR D date ? (Yeverity, hidren't verify) k

.-
. Unc er t elnt y-

taryhm ruter seed 0 sawle site 1000
Cut let Generettorv

Cutoff by alte? (Y/N) ? Site cutoff 6
Cutof f by probability? (V/h) 1 Protability cutoff 1.0001 015

Mission tine (hours) 2.400t+001
File tecet tons

&cratch dtlve auJ direttery

| Halo drive and directory path \HALOSBt
-

Change any of the constant values shown and press the <tnter* key.

Figure 247. User info mation constants screen,

l
I

i

O

|
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Table 1. User infoimation field descliptions for constants option

fifLD D[$tRIPilON

User hane 36 therecter user identification (optionai)
field

Monitor type 0 Inhanced graphics montter.
1 DEF AULT Stardard color graphics

monttor
2 Video prophics monitor (2640 x 4B0)
3 Video gre;dics monitor plus (800 x 600)
4 85144

Card t m 0 Ilik
1 Paradise
2 All
3 1ECMAR
4 t$thG
5 v!Dio 7
6 * PtA$MA

Printer type 0 - Other
1 - (pson
9 HP Laser (D(FAULT)-

Printer has complete II.M Y * Ves,

character font? N No (D[f AULT)

Plotter consonications 0 + No Plotter connected to port (DEF AULT).
Dort 1 Plotter connected to Comi port.

2 Plotter cometted to Com2 port.
3 Plot t er c onnec t ed t o Cun3 por t .

Use alternate ba-it Y - Alternate nace will be t. sed.
event names? N Primary name will be used (D(FAULT).

lenpoetance Measurement R Ratios (DEIAULT)
lype I Intervals

U + Uncertainty

w ify when loading Y file dependency will be checked.
OR-D date N No file crosa checking will done.

(DEFAULT)

'

Ryuu r=ce* seed f or 5 digit numeric field indic', ting the
uncertainty calculations first retviam tsster in the seed to be used

in the Monte Carlo calculation. 0 (DEFAUL1)
indicates that the raMom nurber will be
the current value of the real clock,

samle size 6 digit naneric field indicating the def ault

nater of Monte Carlo savles to be run in
the mcertainty analyses. $anple titt may
range from 1 to 999999 (DEFAULT -a 1,000).

11 3 January 1992
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Tablo 1. (Continued)

litLD DESCRIPilDN

Cutoff by alle? Y Do not generate f ault tree or th..icnce
cut sets containing more basic events
than irdicated in the $tte cutof f
field (DifAULT).

W Generate all cut sets for the fault
tree or sequence that meet the
probability cutoff criteria (if in

effect).
51re cutoff The def ault mantrun thsitier of basic events

allow 6d in cut set generation when si et
cutoff is in effect. D( F AUL T = 6

Ct; toff by prceabliity? Y - Do not generate fault tree or secpence
cut sets that have a probability less
than the cutof f indtrated in the
prctebility cutoff field (DEFAULT)

N * Lenerate a|| cut sets that eneet the
slie cutoff criteria (if in effect)
regardless of the cut set probability,

efobabttity cutoff The defsult minimtn cut set probabiiity
allowed in cut set generation when
probability :utoff is in effect.

(DEFAULT e 000E 015)

Mission tine thours) The deiault mieston tine to be used 1.1 the
calcuistion of basic event probabilities
(when appropriate). DEF AULT e 2. '.00E+001

Scratch drive and 36 character field trdicatite * he drive
di r ec tory and path to the scratch dlf(etery where

files will be stored (DEf' /L7 set to blanks)

kato drive and directory 36 character field irdicating the drive

path ard path to the Melo graphics that IRRAS
4.0 should use (\ HALOS 8\)

.

;
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l

After setting the User information constants, press < Enter > . The next 5,creen disnisys the Fault
Tree Graphics Constants (Figure 248). Table 2 provides a brief description of each of the fields in

',

Figure 248.
1

i !

tenstanta

iFault free Graphics informat on

kanos
fvent bame (Vt hi Wome Neight .50

te Name GATE Line type 1

Test
Height 1.00 Justification C Boa Y

N/M Height 1.50 space Factor 1.40

-l ogg l e s -- totors
fill Y tolors ***
Grid W

glank i fitt X

show hame Y home X

Show Test Y Line X

MuttlPick Y Test X

Cursor x

Change any of the constant values shown and press the <[ntern key.

Figure 248. Fault tree graphics information.
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Table 2. Fault tree graphics information field descriptions

FIELD DESCRIPTION

Event Name 10 character field for the fault tree basic
event def ault , ene. The default name is
followed by a aquential nunter for each
separate event, e.g., EVEh11, EVENT 2, etc.
(DEFAUL1 ' TVENT)

r.ste hame 10-characte, / , for the fault tree gate
def ault nan.s. ite default name in followed
by a sequential n ster f or each separate
event, e.g., CA'Ei, CATE2, etc.
(DEFAULT = GATE)

Namo Height The height of the event and gate nanes.
This is a nuntaer between 0.01 and 66.00,
where 66.00 represents the futt 66 lines
frcm the top of the screen to the bottom.
(DEFAULT = 0.50)

Line Type 1 - Solid line (DEFAULT)
2 - Deshed line.
3 - Dotted line.

Text Height the height of the tent to be written. This
is o number between 0.01 and 66.00 (see
Name Height). DEFAULT = .50

N/M Height The h s- )ht of the rketers on an N/M OR gate
showing the N arti ; values, This is a

rwber between 0.( - and 66.00.
(DEFAULT = 1.50)

Justification Text justification.
. - Lef t justified.

C Centered (DEFAULT),
R Right justifled.

Space Factor The spacing between lines of text written
consecutively. This is a ruber between

1.00 and 10.00. A value of 1.00 wiLL cause
the top of the following line of text *n

touch the bottom of the preceding Line.
(DEFAULT = 1.40)

I

| 11-6 January 1992
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Table 2. (continued)

FiftD DESCR;PTIDW

Fitt -Tes/No toggle turning the fill on/off for ,

plotting. DEFAULT * No

Grid Yes/No toggle turning a reference grid
on/off. DEFAULT = ko

Blenk Y The levnediate area surrounding a gate
or event name will be blankea out.
(DEFAULT)

N T!.e gate and event names will be
written over any Lines drawn in the I

areas for the names. $

Show Name ies/No toggle turning on/of f the display of
event 'and gatt names when the sHOW consnand
is used. DEFAULT = Yes

Show Text Yes/No toggle turning on/off the display of
descriptive text when the SHOW coninard is
used. DEFAULT a Yes.

MultiPick When building trees, puttiplek will generate
multiple gates for each pick of a Late type.
DEFAULT = Yes.

Fill Color' An X under the desired color vetects the
default color for fitting in shapes.

- % DEFAULT color a blue.

( Name Color An X under the desired color selects the
h default color for displaying names.

DEFAULT color = white.

Line Color An X under the desired color selects the
default color for drawing lines.

DEFAULT color = white.

Text Color An X under the desired cctor selects the
default color for writing text.

DEFAULT color = white.

Cursor Color An X under the desired color selects the
de*ault color for the cursor.
DEFAULT color a white.

,

4

After setting the Fault Tree graphics information constants ptess < Enter >. The next screen
displays Event Tree graphics informniion (Figure 249). Make any changes needed and press < Enter >.
Table 3 provides a brief description of each of the fields in Figuw 249.

/~
. :
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(
,

Constanta

Event free Graphics Information
| I bl i I I I l Il |IlIIIIIIIIIIIl

Colors . 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Main Menu Test Color. . . . . . . . . . . . . . . . . 15
Main Menu Background Color. . . . . . . . . . . . . . . . 1

2nJ L evel Menu Text Color . . . . . . . . . . . . . . . 14
2nd Level Menu Background Color . 5...........

3rd Level Menu Text Color . . . . . . . . . . . . . . . 12
3rd Levet Menu sackground Color . . . . . . . . . . . . . 9

Cursor Color. . . . . . . . . . . . . . . . . . . . . . 15
Line Color ......................10
Text Color . . . . . . . . . . . . . . . . . . . 14, ..

Text Height . . . . . . . . . . . . . . . . . . . . . . .50
Mide Text . . . . . <Y = hide, N = don't hide >. . . . . . N
Text Justification <L = left, C e cente*, R = right> . . L
Main m.nu Side <L = left, R = right> . . . . . . . . L
F i l e . coupac t ing <t = pack, N * don't pack >. . . . . . N

Change any of the constant values and press the <Eriter> key.

Figure 249. Event tree graphics information.

O

:

:

|
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p Table 3. Event tree graphlCs information field descriptions

FIELD DESCRIPTION

Colors otors that can be used in event tree
graphics and their associated reference
nebers.

Main Menu leat Color color of main merw's text. DEFAULT = 15
(white).

Main Menu Background Background color upon which text is written.
Color. DEFAULT = 1 (blue).

2nd level Menu Text Color Color of text in second levet menus.
DEFAULT = M (yellow).

2nd Levet Menu Background Background color of second levet menus upon
Color which text is written. DEFAULT = 5 (purple).

3rd Levet Menu Text Color Color of test in third level menus.
(DEFAULT = 1.' (cyan).

- 3rd tevet Menu Background Background coto of third level merms u,wi
Color which text is written. DEFAULT = 9 (light

blue).

Cursor Color Def ault color o; cursor. DEFAULT 6 15

(white).

Line Color Defsult color of lines. DEFAULT = 15
(white).

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

Text Height Default text height. DEFAULT = 1.00.

Hide Text .Y/N Hide text when displaying tree.
DEFAULT = N.

Text Justification L = lef t (DEFAULT)
C = Center
R = Right.

Main Menu Side L/R - $1de of screen to ptece main menu.
(DEFAULT = left).

File Conpacting Y/N - Coppact file when leaving editor.
DE FAULT = No.

l
I .
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11.3 Load MAR-D Data Files

The Load h1AR-D Data Files option facilitates loading of Probabilistic Risk Assessment (PR,$)
data from the Models and Results Data flase (h1AR-D). The process converts information from the
generic format found in the h1AR-D data base to the IRRAS data base format. When you select this
option, Figure 250 will be displayed.

Family
SURRY Load

Select DATA SOURCE

Exit

MAR-D
IRRAS
SAPA

3ETS

option (E|

Figure 250. Load h1AR-D main menu.
,

Ilefore loading any data, a family must be created through the h10DIFY Database 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 farnily and verify that the family name 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
option again to choose the desired family.

Upon entering the LOAD module, Figure 250 will be displayed. As you cursor down through
the dan tools, autohelp menu' will appear to the right, listing the types of data that can be loaded
(Figure 251). The right arrow or < Enter > will take you to this second menu (Figure 252). Again, as
you cursor down through the data types, menus will appear listing the specifics of what types of data can
be loaded (Figure 253). After choosing the data to load (Figure 254), the form in Figure 255 will appear
listing the files that 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 name.

Il-10 January 1992
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i
<

Family
SURRf Load

.

Select DATA SOURCE

Exit

MAR D Family
IRRAS Attributes

i dAAA Basic Event'

SETS System
'

Event Tree
ENdstate

Option |M] Sequence-

i Gate
Change Sets

,

I

Figure 251, Data types that can be loaded.

Family
SURRY Load

O
'

Data Source -> Select MAR D Data
f

Exit Exit

MAR-D - Famity
IRRAS Attributes
SARA Basic Event '

SETS System

Event Tree
ENd4 tate,

Option |M|. Sequence
Cate
Change Sets

Option |E|

Figure 252. Data type selection screen for loading.

>

.

;

# '
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._

Family
SURRY Load

Data Source -> Select MAR D Data
._

Exit Exit

MAR-D - F afni ty Descriptions . FAD

1RRAS Attributes AttrIDutes .FAA
SARA Basic Event Text . FAT

SETS System

Event f ree
! Ehdstate

Option |M| Sequence
Gate
Change Sets

Option |F|

Figure 253. Actual data tiles bat can be loaded.

Family
SURRY Load

Select f amily DataData Scurce MAR-D DATA TYPE ~>

Exit Exit Exit

MAR-D -- Family d Descriptions . FAD

IRRAS Attributes Attributes .FAA
SARA Basic Event 1est . FAT

SETS System

Event free
ENdstate Option |El

Option [M| Sequence

I

Figure 254. Actual data files that can be loaded,
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|

femily

SURRY Load MAR 0 to Data Base
Family Descriptions

Option |L] Exit / Lead file (s)

-

SURRY

L

__

Figure 255, List of files with the selected extension.

11.3.1 Load Verification

Consistency checking for names connined in multiple files can be done by setting " Verify when
loading MAR-D data?" to "Y" using the Utility Constants option (Figure 247). Data files that have no
prerequisite loaded files (*.CTD, *.FTD, *. BED, etc.) are assumed to be correct and are loaded directly
into the data base without any field checking takirt place. Data files having prerequisite loaded files
contain dependent fields referenced in thon data tiles (e.v the *. bel Rie contains event names also
contained in the *. BED file). See Table ' for a listing of files and their prerequisite files and dependent
Gelds.

Table 4. MAR-D files load order dependencies

Group File Pretcq. files cependent fields
3 3 3333 3 3 33 333 3 33 33 33 33 33 3 3 333 34 3 3 3 3 3 3 3 3 3 3 3 53 333 3 33 3 3 3 3 3 233 3333 3 3 3 5 3 313 3 3 8 3*S S3 3 333A 3 4 4 3 3 3 3 8 3 3 3 3 3 3 3 3 3

Family: . FAD -- -

,rgy .. . ....

,yyy .... ....

NOTE: consistency checking f or f amily names is 9:tive (cr all files.
....................,... ............ ........ .. ... ... . .. . ....... ......... ......

Attritwtes: . CAD -- ---

.CTD <- -

,pna ... ....

LCD - -- - --

.STD -+- -- -

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

BasicEwent s: . BED ---- ----

.8El . BED E ver.t N ame

.BEA . BED Event Name
. CAD Class Atte
.CTD Cwo T yp
.FMD Fail Made
.LCD ioution
.STD 9 stem Ty:./

11-13 January 1992

_ - _ _ _ _ _ _ _ _ - _ _ ____
..

__



....... .................. ............................ ................. ......... .. ............
Systems: .FTD -- --

, pts .... ....

.FTL .BFD Event Name

.Fic .FtD System Name
. BED Event Name

.FTA .FTD System Nane

.FTT .FTD System Name
NDTE: .0LS and .FTL files are put into gram ic relation

instead of system relation. No crosa relational cross
checking avaltable for graphics name.

......... ............................... .............. .................... ........ ... .... ...
E ventTrees: .ETD - -- -- -

. ETA .ETD Event f ree Nyne

.BEI Init Event
.ETG .ETD Event free Name
. Eft .ETD Event Tree Nane

. bel Init Events unless Top
.FTD System Name f or TOPS

.ETT -. E TD Event f ree Name
kOTE: .ETG is currently toaded as text. .ETL should look emoctly like .ETG file,
........... ...................................................................... .................

Endstates: .ESD -- -

.ESI ???? ????

.EST .ESD End State Name
.................................................................................. ...... ..........

Sequences .SQD .ETD Event free Name
.SQC .EID Event Tree Name

.SQD Sequence Name

. BED Event Name
.SQA .ETD Event Tree Name

.SGO Sequence Name

.ESS End State Name
.SQT .ETD Event Tree Name

.500 Sequence Narre

If a dependent field does not exist in the database at load time, that Geld will be displayed in a
confirmation / add menu, Thus, if an event name contained in a *. bel Gle does not match any event name
previously loaded by the *. BED file, the new name will be displayed with the option to add the event
name or simply abort the load process. Note that the dependent field name cannot be edited at this point,
If the name is not correct then exit, fix the mistake, and teload.

However, if you suspect your data files have multiple cross-reference errors, load the files and
allow the lead procedure to find the errors for you. As an error is displayed on the screen, write down
the line number and file name and contirt:e with the load. When the load is fimshed, make the necessary
carections to the data files, delete the database files for that family (i.e.s the * DAT, *.!DX, and *.BLK
th), ad restart the load procedure.

11.3.2 FamJy

Family descriptions, attributes, and text can be loaded into the detabase. This 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 nata file family name will not change the database family name.

11.3.3 Attributes

Basic event attributes descriptions Oveations, failure modes, class attributes, system types and
component types) can be loaded using the MAR-D attributes option. The file format is described in

i1 14 January 1992
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p Appendix 8.
\

~ 11.3.4 Itasic Event
'

Event descriptions, failure rates, and attributes can be loaded into the data base. The alternate
name of the event defaults to the value of the primary name if an alternate name is not specified. The
nie formats are described in Appendix B.

11.3.5 System

System descriptions, graphics, logic, cut sets, attributes, text and piping and instrumentation
diagrams (P&lDs) can be loaded into the database. System cut sets and attributes data can b9 loaded into
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 loded into the database.
Analysis software such as IRRAS or SARA will use alternate fields for comr''risons of changed value
results. The file formats are described in Appendix B.

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

11.3.6 Event Tree

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

11.3.7 ENtistate

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

11.3.8 Sequence

Sequence cut sets for MAR-D (IRRAS, 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 either the base case or alternate field areas.

The event tree initiating event must have been entered into the database prior to loading sequence
cut sets and, therefore, does-not need to be included; any found will be removed from the cut set data.
The event tree initiating event will be included in each cut set term for SETS *,DNF format output.

11.3.9 Gate

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

N
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11.3.10 Change Sets

All change set information used in the GENERATE change set option can be loaded via this Olc.

11.4 Extract MAR-D Data Files

Data can be out;iut in MAR-D (IRRAS, SARA) format using the Extract MAR-D Data Files
option. The extracted 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 number.

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

The EXTRACT menus are identical with the LOAD menus (see Figure 256 through Figure 260).
A data tool type is selected, then a data type, and Gnally the specific data to be output, in outputting
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.

11.4.1 Family

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

11.4.2 Attributes

Event attributes (locations, failure modes, class attributes, system types, and component types)
can be output from the data base. Event attributes w!!! be output for the entire family.

11,4.3 Basic Event

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

11.4.4 System

Descriptions and attributes can be output for all the systems in a family. System logic, graphics
and cut sets are selected from an output menu. If all logic or graphics is selected, a single file will be
created for each of the names; for all cut wts and text. the family name will be used, with systems
separated by ^EOS.

Il-16 January 1992
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11.4.5 Event Tree

Descriptions ar.d 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.

11.4.6 ENdstate

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

11.4.7 Sequerece

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 that
event tree's name, if a single event tree is selected, the output sequence menu containing all of the
sequences 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.

.

11.4.8 Gate

Gate ,ames and descriptions and typu can be omput for an entine farnily.

11.4.9 Change Sets

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

For further details see Models and Results Data Base User's Guide Ver. 2.0, October 1989,
_

EGG-CA 7T-8249.

11-17 January 1992

_ _ _ _ _ -___ _ _ - _



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

J'

''
Family

SURRY Eatract
!

DATA to EXTRACT

Exit

MAR-D
IRRAS
SARA

-SETS

Option |E|

Figure 256. Extract main menu.

Family
SURRY Extraet

-

DATA to EXTRACT

Exit

MAR-D Family
IRRAS Attributes
SARA Basic Event

SETS System

Event Tree
ENdstate

option {M| Sequence
Gate
Change $ets

_

Figure 257,1)ata types that can be extracted.

.

i

i
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?

k SURRY Eatract

Data to Extract -> Select MAR D Data

Exit Exit

MAR D - Family
IRRAS Attributes
SARA Basic Event

SETS System
Event free
Ekdstate

Option |M| Sequence
Cate
Change Sets

Option |E|

Figure 258. Data type Selection screen for extracting.

Family
SURRY. Extraet

'(

Data to Extract Select MAR D Data

Exit Exit

MAR D - Family Descriptions . FAD
IRRAS Attributes Attributes .FAA
SARA Basic Event Text . FAT

SETS System
Event Tree
ENdstate

- Option |M| Sequence
Gate
Change Sets

Option |F|

Figure 259. Actual data files that can be extracted,
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Family =
,

SURRY gExtract |
-

Select Family DataData to Extract MAR D DATA TYPE ->

Exit Exit Exit

t'AR D - F6mity - Descriptions . FAD

{ IRRAS Attributes Attributes .FtA
SARA Basic Event text . FAT

SEik System

Event free
ENdstate Option |Ej

option |M| Sequence
Gate
change Sets

Figure 260. Selection of the data Gle type to extract.

11.5 Version 1.0/4.0 Interface

This option allows you to convert data files created using IRRAS Version 1.0 software to IRRAS
Version 4.0 or from Version 4.0 to Version 1.0. When you invoke this option, Figure 261 will be
displayed. As shown, three options are available: Exit, I to 4, and 4 to 1. In addition, the following
keys have special functions:

< Esc > Returns to the Utilities Menu (Figure 246),

<-> Returns to the Utilities Menu (Figure 246).
;

<-> Selects the option currently highlighted (works like < Enter >).|

11.5.1 Exit
1

This option returns you to the Utility Menu. To mvoke this option, enter an < E > in the option'

Geld or highlight Exit and press < Enter > , or press the < Esc > key.
1

11.5.2 Convert 1.0 to 4.0

This option allows you to convert data Gles created with IRRAS Version 1.0 into IRRAS Version
4.0 data Ries. To invoke this option, type < 1 > in the option Geld, or highlight < l to 4> and press
< Enter > or < tight arrow > . When you select this option, Figure 262 will be displayed. On this
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( Fami|y
sURRY IRRAs

,
Version 1.0/4.0 Ir.terface

select operation

Exit

1 to 4
4 to 1

Option |Ej

Figure 261. Version 1.0/4.0 selection screen,

screca you must select what type of data to convert fror.4 Version 1.0 to Version 4.0 Five types of data
files can be converted: Basic Event Failure Rates, Fault Tree Logic, System Cut Sets, Sequence Cut
Sets, and Fault Tree Graphics.

11.5.2.1 Failure Rates. This option allows you to convert basic ewn't and their failure rates
generated in Version 1.0 to Version 4.0. Version 1.0 of IRRAS stored this information in files with a
". RAT" extension, one ". RAT" file per family. When you invoke this option, Figure 263 will be

\ displayed, listing all 1.0 files with the ". RAT" extension. To invoke this option for a single " RAT" file,
enter an < L > in the option field, highlight the desired file name, and press < Enter > To invoke this
process for a group of files, mark the desired files using the function keys F2, F3, and F4, enter an
<L> in the option field, and press < Enter >. To invoke this option for all *. RAT" files, clear all
marked entries, enter an <L> 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 convert all files, or type an
<N > to terminate the conversion.

11.5.2.2 Fault Trees. This option allows you to convert fault tree logic generated in Version
1.0 to Version 4.0. Version 1.0 of IRRAS stored this information in files with a ".TRE" extension, one
" TRE" file per fault tree. When you invoke this option, Figure 264 will be displayed, listing all 1.0.

files with the ".TRE" extension. To invoke this option for a single logic file, enter an <L> in the
option field, highlight the desired file name, and press < Enter > . To invoke this process for a group
of logic files, mark the desired files using the function keys F2, F3, and F4, enter an < L > in the option
field, and press < Enter >. To invoke this option for all logic files, clear all marked entries, enter an
<L> in the option f. eld, and press < Enter > . A message Process all records? (YlN) will appear at
the bottom of the screen. Type a <Y> to convert all files, or type an < N > to terminate the
conversion.

11-21 January 1992
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1
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Family
SURRY IRRA5 --

'

version 1.0/4.0 Interface
.

Select Operation -> Load 1 to 4

Exit Exit

1 to 4 - Failure Rates
4 to 1 Fault frees

Cut Sets (FT)
Option || Seq. Cut Sets

Graphics

Option |E|

figure 262. Load selection screen.

Family
SURRY Version 1.0 --> 4.0 Failure Rates

Option |E| Exit / Load Data

Version 1.0 Filer.

|

!

l

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

1

|

Figure 263. Family selection screen.
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. Family

SURRY Version 1.0 -> 4.0 Fault frees

option |L| Exit / Lead Logic
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< Esc > <F1> <F2m <F3> <F4> <F5>
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Figure 264. Fault tree selection screen,

f('
11.5.2.3 Cut Sets (Fr). - This option allows you to convert system cut sets generated in Version'

1.0 to Versica 4.0 Version 1.0 ofIRRAS stored this information in files with a ". CUT" extension, one
". CUT" file per system. When you invoke this option, a screen similar to the one shown in Figure 264
will be displayed, listing all files with the ". CUT" extension. To invoke this option for a single cut set
file, enter an < L> in the option field, highlight the desired file name, and press < Enter > To invoke
this process for a group of cut set files, mark the desired files using the function keys F2, F3, and F4,
enter an < L'> in the option field, and press < Enter > . To invoke this option for all cut set files, clear
all marked entries, enter an <L> in the option field, and press < Enter >. A message Process all

. records? (Y!N) will a; 9 ear at the bottom of the screen. Type a < Y> to convert all files, or type an
<N > to terminate the conversion.

11.5.2.4 Sequence Cut Sets. This option allows you to convert sequence cut sets generated in
Version 1.0 to Version 4.0. Version 1.0 of IRRAS stored this information in files with a ". CUT"
extension, one ". CUT" file per sequence. When you invoke this option, a screen similar to the one
shown in Figure 264 will be displayed, listing all files with the ". CUT" extension. To invoke this option -
for a single cut set file, enter an <L> in the option field, highlight the desired file name, and press
< Enter >. To invoke this process for a group of cut set files, mark the desired files using the function
keys F2, F3, and F4, enter an < L> in the option field, and press < Enter >. To invoke this option for
all cut set files, clear all marked entries, enter an .< L> in the option field, and press < Enter >. A
message Process all records? (Y/N) will appee at the bottom of the screen. Type a < Y > to convert
all files, or type an <N> to terminate the conversion.

!

| NOTE: IRRAS Version 1.0 does not distinguish between system and sequena
I cut set files. They both have the same extension. Only those ". CUT"
l. (N
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files that correspond to a system should be inarked and loaded with
the Cut Sets option. Also, only those ". cur" files that correspond
to aiquence should be loaded with the Sequence Cut Sets option.

When you invoke this option you will be prompted to specify the event tree yo; wish to load the
sequence cut sets under.

11.5.3 Convert 4.0 to 1.0

This option allows you to convert data files created with IRRAS Version 4.0 into IRRAS Version
1.0 data Oles. To invoke this option, type <2 > in the option Geld, or highlight <4 to l > and press
< Enter > or <->. When you select this option, Figure 265 will be displayed. On this screen you
must select what type of data to convert from Version 4.0 to Version 1.0. Four types of data files can
be converted: basic event failure rates, fault tree logic, system cut sets, and sequence cut sets.

Family -

SURRY IRRAS
Version 1.0/4.0 Interface

Setect Operation -> Unload 4 To 1

Exit Exit |

1 to 4 Failure Rates
4 to 1 - Fault Trees

Cut Sets (FT)
Option || Seq. Cut Sets

Option |Ej

Figure 265. Version 4.0/1.0 selection screen.

11.5.3.1 l'ailure Rau s. Tnis optian allows you to outpat basic es eat tailure rates generated it.
Version 4.0 to a Version 1.0 compatible format (as ". RAT" fi es). Io invoke this option, ty! e an < F >l

in the option field, or highhght Tailure Rates" and press <. Enter a m < ~ > . Figure lui will be
displayed. On this screen, you nave three options: Exit, Current Probabihty linload, or Base Probability
Unioad.

11.5.3.1.1 1:ut-This option returns you to the 4 to 1 menu. To invoke this option type
< E> in the option field and press < Enter > , or press the <. Esc > Ley .

11.5.3.1.2 Current Probability Unload--Tius option unloads or outputs all the basic
events of the current family along with the current probability for each of those events into the file
specified by the output file name field with the ". RAT" extension. To invoke this option, enter a < C>
in the option Held, modify the output file name (if desired), and press < Enter > .
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O
Family

SURRY Version 4.0 -> 1.0 Failure Rates

Option |C| Exit /CurrentProbabilityunload/BaseProbabilityUntoad

Enter output File Name : SURRY

Figure 266. Current vs base probability values,

11.5.3.1.3 Base Probability Unload--This option unloads or outputs all the basic events
of the current family along with the base case probability for each of those events into the file specined
by the output file name field with the ". RAT" extension. To invoke this option, enter a < B> in the
option field, modify the output file name (if desired), and press < Enter >.

O 11.5.3.2 Fault Trees. This option allows you to output fault tree logic generated in Version 4.0
to a Version 1.0 compatible format (as ".TRE" files). To invoke this option, type a <T> in the option
field, or highlight " Fault Trees" and press < Enter > or <--> . Figure 267 will be displayed listing all
the fault trees in the current family. On this screen, you have three options: Exit, Logic, or hiodified
Logic.

11.5.3.2.1 Exit-This option returns you to the 4 to 1 menu. To invoke this option,
type < E> in the option field and press < Enter > , or press the < Esc > key.

11.5.3.2.2 Logic-This option outputs the logic as it is stored in the Version 4.0 data
base to a tile with the ".TRE" extension appended to the first eight characters of the fault tree name. To
invoke this option for a single fault tree, enter an < L> in the option tield, highlight the desired fault
tree, and press < Enter >. To invoke this process for a group of fault trees, mark the desired fault trees
using the function keys F2, F3, and F4, enter an < L> in the option field, and press < Enter >. To
invoke this option for all fault trees, clear all marked entries, enter an < L> 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 convert fault trees, or type an < N > to terminate the conversion.

11.5.3.2.3 Modified Logic-This option outputs the modified logic from the Version
4.0 data base, to a file with the ".TRE" extension appended to the first eight characters of the fault tree
name. The modified logic is the fault tree logic as it is modified by IRRAS Version 4.0 to generate
minimal cut sets. To invoke this option for a single fault tree, enter an < ht> in the option field,
highlight the desired fault tree and press < Enter > . To invoke this procen for a group of fault trees,

i1-25 January 1902
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Famiiy
SURRY version 4.0 -> 1.0 Fault frees

option |ElExit/ Logic /ModifiedLogic

Tree -- D e s c r i p t i o n
A

ATWS1

ATWS2

$1
$2
$3
T151
T158
T2
T3

< Esc > <F1> <F2> <F3> <F4) <*5>
Exit Help Mark Line Mark Att Mark Range Loc ate

Figure 267. Logic vs modified logic va!ues.

mark the desired fault trees using the function keys F2, F3, and F4, enter an < M > in the option field,
and press < Enter >. To invoke this option for all fault trees, clear all marked entries, enter an < M >
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 convert fault trees, or type an < N > tc terminate the conversion.

11.5.3.3 Cut Sets. This option allows you to convert system cut sets generated by IRRAS
Version 4.0 to Version 1,0 ", CUT" files. To invoke this option, type a <C) in the option tiid, or
highlight " Cut Sets (FT)" and press < Enter > or <+> . Figure 268 will be displayed listing all the
systems in the current family. On this screen, you have three options: Exit, Basecase, or Alternate.

11.5.3.3.1 Exit-This option returns you to the 4 to 1 menu. To invoke this option type
<E> in the option field and press < Enter > , or press the < Esc > key.

11.5.3.3.2 Basecase-This option outputs the base case cut sets for the systems to files
with the ". CUT" extension appended to the first eight characters of the system names. To invoke this
option for a single system cut set, enter a < B > in the option field, highlight the desired system, and
press < Enter >. To invoke this process for a group of system cut sets, mark the desired entries using
the function keys F2, F3, and F4, enter a < B > in the option field, and press < Enter > . To invoke
this option for all system cut sets, clear all marked entries, enter a <B > in the option Geld, and press
< Enter >. A message Process all records? (Y/N) will appear at the bottom of the screen. Type a
< Y> to convert all system cut sets, or type an < N > to terminate the conversion.

11.5.2.3.3 Alternate-This option outputs the alternate or temporary cut sets for the
systems to files with the ". CUT" extension appended to the first eight characters of the system names.
To invoke this option for a single system cut set, enter an < A > in the option held, highlight the desired

11-26 January 1992
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Family
SURRY Version 4.0 -> 1.D System Cut a ts

i

optfori|E| Exit / Basecase / Alternate

-System D e a c r i p t i o ti

C CONTAthMENT SPRAY
CS CONTAINMENT SYSTEMS
CV CORE VULkERABLE 10 CD
D1 HIGH PRES $URE INJECTION - AUTOMATIC
D2 HIGH PRESSURE IhJECil0W * MANUAL
03 HIGH PRESSURE INJECTION RCP SEALS
D4 HIGH PRESSURE IWJECTION - EMERGENCY BORAlleN
05 ACCUMULATORS
D6 LOW PRESSURE IWJECTION
F1 INSIDE SPRAY RECIRCULAfl0N

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

Figurs 268. System selection screen.

system, and press < Enter >. To invoke this process for a group of system cut sets, mark the desired
entries using the function keys F2, F3, and F4, enter an < A > in the option field, and press < Enter > .
To invoke this option for all system cut sets, clear all marked entries, enter an < A > 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 convert all system cut sets, or type an k N > to terminate the conversion.

11.5.3.4 Sequence Cut Sets. This option allows you to convert sequence cut sets generated by
IRRAS Version 4.0 to Version 1.0 ". CUT" files. To invoke this option, type an < S > in the option
field, or highlight " Seq. Cut Sets" and type < Enter > or <-+> . Figure 269 will be displayed listing
all the sequences in the current ft On this screen, you have three options: Exit, Base Case, or
Alternate.

11.5.3.4.1 Exit-This option returns you to tho ; o 1 menu. To invoke this option type
< E> in the option field and presa < Enter > , or press the < Esc > key.

11.5.3.4.2 Base Case-This ontion outputs the base case cut sets for the sequences to
files with the ". CUT" extension appended to the first eight characters of the sequence names. To invoke
this option for a single sequence cut set, enter a < B > in the option field, highlight the desired sequence,
and press < Enter >. To invoke this process for a group of sequence cut sets, mark the desired entries
using the function keys F2, F3, and F4, enter a < B> in the option field, and press < Enter >. To
lavoke this option for all sequence cut sets, clear all marked entries, enter 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 convert all sequence cut sets, or type an < N > to terminate the conversion.

11.5.2.4.3 Alternate-This option outputs the alternate or temporary cut sets for the
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Famity
SURRY version 4.0 -> 1.0 sequence Cut sets

Option |El Exit / Base case / Alternate

sr. pence Event free Deacription
A r F1 CV A
#, C M1 A

A D5 A LARGE LOCA - ACCtMJtATOR FAILURE
A D5-C A

A-D5 C-F1 A

A D5 F1 A

A D5 F1 F2 A

A D6 ,A LARGE LOCA - INJECll0N FAILURE, NOT RWST
A D6 C 4

A-06-C Fi A LARGE LOCA - INJECTION FAILURE, FM RWS1

< Esc > <F1> <F22 <F3> <F4> <F5>
Exit Help Mark Line Mark At| Mark Range Locate

Figure 269. Sequence cut sets screen.

'

sequence to files with the " CUT" extension appended to the first eight characters of the sequence names.
To invoke this option for a single sequence cut set, enter an < A> in the option field, highlight the
desired sequence, and press < Enter >. To invoke this process for a group of sequence cut sets, mark
the desired entries using the function keys F2, F3, and F4, enter an < A > in the option field, and press
< Enter > . To invoke this option for all sequence cut sets, clear all marked entries, enter an < A > 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 convert all sequence cut sets, or type an <N > to terminate the
conversion.

NOTE: IRRAS Version 1.0 does not distinguish between system and sequence
cut set files. They both have the same extension. If a sequence and a
system have the same name (through the first eight characters), the last
one unloaded will overwrite any of the same name.

l'

l

i
1

,
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11.6 Recover Data Base

NOTE: Before recovering the data base, it is suggested that you harkup the
* DFL files and corresponding data files (*.lDX , *.DAT, and.

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

The Recover Data Base < R> option allows you to restructure the data base and re-index the
data. Some indications that a data base rebuild is necessary include:

1. Data elements such as events /syste ns have been deleted and seem to reappear
2. During cut set generation or update, the min cut upper bound seems surprisingly high
3. Cross Reference reports show/ don't show events being used properly
4. Events / systems that don't appear to be referenced cannot be deleted, and

_

5. After a software version update.

You may rebuild the data base anytime because the rebuild process compacts the data and generally helps
the software run faster. The screen shown in Figure 270 appears when this option is selected. As
shown, several different recovery methods are available. Each method is discussed in the following
paragraphs.

ramily
SURRT Reeoyery Uti Lit iea

O
Exit

Recover Everything

Data Base Recovtry

cross Reference Recovery
"

System Logic Events
System Cut Set Events

Sequence cut Set Events
Fault Tree Sub Trees
Sequence Logic Systems
Sequence INd States
Event Tree Sub Trees

Option |Ej

Figure 270. Recover data base selection screen.

11.6.1 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.

O
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If pur data base has not been damaged, this option will restructure and optimize your data base.

To invoke this option, highlight Recover Everything or enter an < R > in the option field and
press < Enter >. When you invoke this eption, a warning screen will be displayed (see Figure 271).
At the prompt, enter a < Y > and press < En:er > to continue with the recovery, or enter an < N > and
press < Enter > to terminate the process.

Family -

SURRY Recoyory Uti| 1 ties

Recoyer Eyerything
_g --

WARNING...
This opt f or, will perf orm alt the recove"y options possible. It will
first recover the sey ?ndexes and then recever att the cross references.
This process may takc some time to complete, but if your data base has
not been dama2ed, this option will restructure and optimite it.

- Do you wish to continw? |N|

Figure 271. Recover everything warning scicen

11.6.2 Data Ilase 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 Ilase Recovery and
press < Enter > , When you invoke this option, a warning screen will be displayed (see Figure 272).
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.

11.6.3 System Logic Events

This option rebuilds the system logie 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 recavery process will continue. If an event is refereced, but
not used, it will be added.

To invoke thi 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 be displayed (see Figure 273).
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.
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& Family
\ SURRY Recoyery Uti|1 ties

D_a t a Bese Recovery

i
WA R N i niG . . .

All data base flies will be rebuilt by this option. If you suspect
that your database has been damaged, you can use this option to try to
recover the data files, this process may teke some time to conplete.
If your database has not been damaged, this option will restructure and
optimize your data base.

Do you wish to continue? |N]

.

Figure 272. Data base recovery warning screen.

Family
SURRY Recoye.y Utitities

Syater Logic Eventa

i WARNINc...
N This option will rebuild the system togic events cross reference'

List. It reads each system's logic and notes each event used therein.
If no logic exists, an appropriate message will appear and the recovery
process will continue.

Do you wish to continue? |N|

Figure 273. System logic events warning screen.

11.6.4 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 274).
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.

b
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1

family
SURRY Recoyery Ut i lities

Syatem Cut Set Events

WARNING...
This option will rebuild the systern cut set events cross reference
lists. It reads each system's base and current cut sets and notes
each eYent used in thoSe cut sets. If no Cut Ects eMist, an appropriate
message will appear and the recovery pro:ess will continue.

Do you wish to continue? |N|
-.

Figure 274. System cut set events warning screen.

11.6.5 Saguence Cut Set Events

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

To invoke this option, enter an < S > in the option field or highlight Sequence Cut Sets Events
and press < Enter > . When you invoke this option, a warning screen will be displayed (see Figure 275).
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 UtI( it i ea

_.

Sequence Cut Set Events

WARNING. .

This option will rebuild the sequence cut set events cross reference
lists, it reads each 6equence's base and current cut sets and notes
each event used in those cut sets. If no cut sets exist, en appropriate
message will appear and the recovery process will continue.

Do you wish to continue? |N|

Figure 275. Sequence cut set events warning screen.
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12.6.6 Fault Tree Sub Trees,-

V) This option rebuilds the fault tree subtree cross reference list. Each fault tree graphic relction's
(

logic is read. The program notes any transfer in that logic. If a subtree is referenced, but does not exist
in the deta base, that subtree will be added to the data base.

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 276).
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,

l

Family
SURRY Recoyery Utiiities

Fau!t Tree sub 1rers

WARNING...
This option will rebuild the f ault tree sub tree cross ref erence lists.
It does this by reading each fault tree Graphic relation's logic and
neting any transfers in that logic. If a sub tree is referenced, but
dots not exist, that sub tree will 'e added to the data base.o

Do you wish to continue? [N|

,D(
V. s Figure 276. Fault tree subtrees.

11.6.7 ScQuence Logic Syr-

This option rebui'ds . ,uence logic systems cross reference list. Each sequence's logic is
read and each system used is .,ned. If no logic exists a message will be displayed and the recovery
orocess 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 wening screen will be displayed (see Figure 277).
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.

/"N
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therein, 11 no logic exists, an eppt opriate tressege allt agpear 69d
the recovery e roress will continue.a,

Do you wish to contI* rue? |W|'

.

._ _ ._
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Figure 277. Sequence logic systems warning screen.

11,6.8 Sequence F.Nd Staas

This option actually (hecks that the end states for each sequence are contained in the end state
i relation, beh sequence is read and each end state is noted. If a referenced end state does not exists.

|
it will be added to the end state relation and the recovery process will continue.

To invoke this option, enter a <Q> in the option field or highlight Sequence ENd States and
press < Enter >. When you invm e this option, a warning screen will be displayed (see Figure 278).
At the prom;it, enter a < Y > and press < Enter > to continue with the recovery, er enter an < N > and

t press < Enter > to terininate the process.
|

|

|

| family -

SURRY Recoyery Uti lit ies

$eQuenre Ind 5 tat es

( WARNihG..a

l this option will rebuild the sequence erd states cross reference
list. It reads each sequence nd notes each erd st,te. if a ref erenced

7 end state does not exist, it will be added to the end state relation
6rd the recovery process will continue.

|
Do you wish to continue? |N!

|

3
fiW1 A~

Figure 278. Sequence end states warning screen.
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11.6.9 EYent Tree Sub Trws

\v)
This option rebuilds the event trec subtree cross reference list. Each event tree graphic relation's

logic is read. He prograrn notes .iny transfer in that logic, if a subtree is referenced, but does not exists
in the d9a base, that subtree whl be added to the data base.

To invoke this option, enter a < V > in ,the option field or highlight Event Tree Sub Trees and
press < Enter >. \W.cn you invoke this option, a warning screen will be displayed (see Figure 279).
At the prompt, enter a < Y > and prcss < Enter > to continue with the recovery, or enter an < N > and

e + < Enter > to terminate tl.c process.

m,.. .

.

Family
$URRY Recoyecy Utiiitiea

!

l. Y e h t iree $ub frees

WARNihG...
thic option will retulld the event tree sub tree cross reference llats.
It does this by reading each event tree pregAlc relation's togic and
noting any transfers in that logic. If a sub tree is rererenced, tot

! does nit exist, that sub tree will be added to the data base,
j Do you with to continue? jN|

|
i \(i

i

| Figure 279. Event tree subtrees warning screen.
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APPENDIX A

HARDWARE REQUIREMENTS AND INSTALLATION PROCEDURE

The IRRAS 4.0 system requires the following hardware configurations:

IBM PC/XT/AT PS2 or 100% compatible 640K main memory
DOS 3.3 or later
20M hard disk (minimum)
Math co processor (optional)

'

16 color enhanced monitor (UGA or better)
- graphics input devices keyboard or mouse.

-

r

if an enhanced graphics adapter is used, it must have the memory expansion option to extend the
standard 4 colors to 16. Dis _ option is an upgrade to the tilM EGA board, but is usually standard on

'

boards manufactured by other vendors. IRRAS 4.0 does not support the 4-color mode on the EGA
adapter.

The recommended configuration contains a VGA color monitor and adapter, a mouse as the !
'

graphics input device, and a math co-processor. He keyboard can serve as the graphics input device but
is not nearly as user friendly as the mouse. IRRAS will not run as fast if a math co-processor is not

. present,
,

!

NOTE: The IRRAS 4.0 system requires the above specified amount of random access
memory (RAM). This memory must be available 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 IRRAS 4.0. These should -
be unloaded before using IRRAS 4.0, The MS/ DOS command "CllKDSK' can

'be used to display the amount of memory available on your machine.

To install the system on your hard drive C, put the #1 diskette in drive A and type A:lNSTALL
C: < Enter >. For PS2 users with an external 51/4" drive, use the MS/ DOS Command ASSIGN to

. .-

assign your external drive as the A drive. You will be prompted when you should insert the remaining-
disks. Ele certain to insert the disks in the order specified in the installation procedure. The directories

- \pRAr;ATA.Bl\ DEMO, and \ll ALOS8 will be created and loaded with the appropriate software. -

NOTE: You must have at least 10 megabytes of disk storage on your destination disk
before installing IRRAS.-

t

!
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After the installation is completed, you need to locate and modify your CONFIO.SYS Ole 'this
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 alsc be copied from the DOS directory to the root directory
if it is not already there.

The installation procedure will create a batch procedure, IRRAS. BAT, for executing IRRAS 4.0
in the \PRADATA.Bl directory. This procedure may be used directly or adapted to meet your specific
needs. If you choose not to modify the procedure, the following format is used to execute IRRAS 4.0.
Type:.

CD\PRADATA.Bl
IRRAS

'this compleas the installation of the IRRAS 4.0 software. The user must now ensure that the proper
graphics input device is hooked up and ready for use. When this is done, the IRRAS 4.0 system is ready
for use. Refer to Section 11.2 for a discussion on defining constants for your configuration.

O

L

|

A-4 January 1992

1



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

,

I

I

,

t

APPENDIX B.

DATA INTERCHANGE FORMATS

t
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'p IRRAS
'

l'l(A Models and itesults Data liase
Data Intercimnge Forinats. December IN,1991

B.1 MAR D (IRRAS, SARA)

11.1.1 General Format Itules

1. All name references (family names, event names, etc.) must be upper
case alphanumeric. Alllower case characters will be converted to upper
case. Any alpha fields that are longcr than the format speciGed will be
truncated. No spaces are allowed in the rniddle of names.

2. Descriptions can have both upper-case and lower-cr.se characters. No
character checking will be done. No ecmmas are allowed in the
description.

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

4 Text rules:
1. File is standard ASCII text, single spaced, upper and lower

case.
2. First line of paragraph is indented 5 spaces, with a blank line

between paragraphs.
3. *EOS signals the End of Section so that multiple names

in the same family can be collected in one file.

These rules apply to all files unless specifically stated otherwise.

Ib3 January 1092
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11.1.2 Family (Plant) Information

11.1.2.1 Family Names and Descriptions.

File Name:
xxxxxx. FAD

File Format:
name, description

where
name - 16 character Family name (first 8 charactera must be unique).
description 60 character Family description

11.1.2.2 Family Attribute File.

File Name:
xxxxxx.FAA

File Format:
name, mission.new Sum.co, loc, type,desig n, vendor, A E.OpDate,Q ual Date

where
name - 16 character Family name
mission - Floating point Default mission time in hours
newSum . Floating point New sequence frequency sum
co 10 character Company name
loc 16 character Location name
type - 3 character Facility type
design - 10 character Facility design
vendor - 5 character Vendor name
AE 10 character Architectural Engineer
OpDate - (yyyy/mm/dd) Operational date

QualDate - (yyyy/mm/dd) Qualification date

11.1.2.3 Faniily Textual Information.

File Name:
xxmx FAT

File Format:
family u
- text --

where
family - 16 character Family name

| 34 January 1992
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'( 11.1.3 Ilasic Eient Information
\

11.1.3.1 liasic Eient Names and I)escripilons.

File Name:
xxxxxx.IIED

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

where
family 16 character Family name
name - 16 character Event name
description 60 character Alphanumetic description

11.1.3.2 liasic Event Rate Information.

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

File Name:
xxxxxx.IlEl

File Format:
family =x

name, calc, udC, ud f, udV, prob, lambda, tau, mission, init
. . . . . . . , . . , . . . , . . . . . . . , . . . , . . . . . . . , . . .

where
family - 16 character Family name
name - 16 character 11asic event name
cale - I character Calculaion type

1 - Probability
2 - Lambda * Minion Time
3 - 1 Exp(. Lambda * Mission Time)
4 - Lambda * Min (Min.lon Time. Tsu)
5 Operating component with full repair
6 - Lambda * Tau / 2.0
7 - 14 (EXP(-Lambda * Tau) 1.0)!(1.ambda* Tau)
8 - Base Probability * Probability
9 - Dase Probability * Probability
T - Set to House Event (Failed, Prob = 1.0)
F - Set to House Event (Succenful, Prob =0 0)

udC 4 characters Uncertainty correlation clau
Ennis in same clast 3rc 10(M crerchied

n.s January 1992
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udT - ! character Uncertainty distribution type
L - Log normal, error factor
N - Normal, standard deviation
11 - Beta, b of Beta (a,b)
G Gamma, a Gamma (a)
E - Exponential, none
U - Uniform, Upper end pt.

Floating point Uncertainty dbtribution valueudV -

Floating point Probability valueprob -

lambda - Floating point Basic event failure rate per hr.
Floating point Time to repair in hourstau -

mission - Floating point Mission time
lloolean initiating event flag (Y/N)init -

General Rules:
1. The narne field is mandatory.

.

11.1.3.3 liasic Event Attribute Codes.

liasic event attributes are entered through MODIFY--Hasic Event and stored in Event.

File Name:
xxxux.BEA

File Format:
family =
name, Aname, type,sys, fail, loc, comp!D,G name, train,att i . . . ,att l 6
..., . . , . . . , . . . . . . . . . . . . . . . . , . . . . . . .

where
family - 16 character Family name
name - 16 character Event name
Aname - 16 character Altctnate event name ,

type - 3 character Event component type
sys - S character Event component system
fail - 2 character Failure mode
loc - 3 character Component location
complD ' - 7 character Component ID
Gname - 16 character Event group identifier
train - I character Train identifier
att i ..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. Tne name fiel:1 is mandatory.
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|

(' B.I.4 Event Attdbute Descriptions

B.I 4.1 Failure Mode Descriptions.

File Name:
xxxxxx.FMD

File Format:
family a
fall. description
. . . , . . .

where
family 16 character Family name-

2 character Failure mode identifierfall -

description 60 d;aracter Failure mode description-

H.I.4.2 Component Type Descriptions.

File Name:
xxxxxx LTD

File Format:
family =
comp, descriptiong
. . . , . . .;

V' where
16 character Family namefamily -

3 character Component type identifiercomp -

60 character Component type descriptiondescription -

B.I.4.3 System Type Descriptions.

File Name:
xxxxxx STD

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

where
family 16 character Family name-

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

D)Av B-7 January 1992

I
_ - - - - - -___m.-mm_.---___a_ _ - -.--_m-__ _ _ _ _e ____-.ua_ -- - -_ _m - - _.-_ - . - +_ _a . _ _ . a _ _ -- - a m-



_- ._____ _______________ ___ _ __. _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _

11.1.4.4 location Dorriptions.

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

11.1.4.5 Class Attribute Descriptions.

File Name:
xxuxx. CAD

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

where
family - 16 character Family name
Attr# - Integer I.16 Attribute number
description 60 character Attribute description
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i

H.I.5 Fault Tree Information,m

]

C
H.1.5.1 Fault Tree Names and Descriptions.

File Name:
xxxxxx.ITD

1

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

. . . . . . .

where
family - 16 character Family name
name - 16 character Fault tree name
description - 60 character Fault tree description
s -- I character if included indicates fault tree is a subsystem

11.1.5.2 Fault Tree Graphica.
,
.

'

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 Name:
xxxxxx.DLS

File Format:
IRRAS 2.5/4.0 Fault Tree Graphics file (DI.S format)

.

H.I.S.3 Fault Tree legir.

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

File Name:
xxxxxx.FTL

141e i ormat:
family, fault trec m
* ga' enamel,desuiption
gatenamel gatetype inpull input 2. . , inputn
... ... .

' * gatenamen, description
gatenamen gatetype input! input 2. inputn
. .

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

:
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gatename 16 character Gate name
gatetype - 4 character Gate type

AND = logical AND
OR = logical OR
T13L = table of events
TRAN = transfer

followed by a 16-character fault tree name
NAND = logical NOT AND
NOR = logic NOT OR
N/M = N out of M logic gate
CONT = continuation of inputs to the previous gate

input - 16 character inputs to the gate
(event or gate names)

description 60 character gate name descriptions
included as comment

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

11.1.5.4 Fault Tree Cut Sets.

The fault tree cut sets are stared in the System relation in the block data file.

File Name:
x.xxxx.FTC

File Format:
family, fault tree =
cventname * eventname +
eventname * eventnarne * eventname *
cventname +
eventname * eventnarne.
^EOS
family, fault tree 2 =

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

B-10 January 1992
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5

p General Rules:
i. An asterisk (''**) separates cut set events. Spaces are ignored.

,'

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

t

11.1.5.5 Fault Tree Attributes.
'

File Name:
xxxxx.FTA

File Format:
family =
n ame,le vel, mission, mincut,p roCut,sampl e, seed ,siz Cut,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 - Floating point Mincut upper bound

g proCut - Floating point Probability cut off value
( sample - In'eger 4 Sample size

seed -Integer 8 Random' number seed
sizecut - Integer 2 Site cut off value
sys - 3 character System identifier
cuts - Integer 5 13ase number of cut sets
events - - Integer 5 - llase number of events -
value - Floating point Base uncertainty values

H.1.5.6 Fault Tree Textual Information.

File Name:
xxxxxx.FTT

File Format:
family, fault tree =

- text --
^EOS
family, fault tree 2 =
...

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

0
t
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|
1

11.1.6 Escut Tree Information

11.1.6.1 Esent Tree Names and Descriptions.

File Name:
xxxxxx.ETD

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

where
family 16 character Family name
name - 16 character Esent tree name
description - 60 character Event tree description
s I character if included indicates fault tree is a sptern

11.1.6.2 Esent Tree Attributes.

File Name:
xxxxxx. ETA

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

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

| 11.1.6.3 Event Tree Graphics.
1
'

The IRRAS Event Tree Graphis ak C. ell; a a daplay list sequence 104 tlm pyn... Its

format and contents are the same as the Lscut hee Lugic lule.

File Name.
xxxxxx.ETG

File Format:
Sec tile format for the Escut Trec .op.

!

|
|

1
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SAMPLE GRAPillCAL EVENT TRl!E

( ABCDE BCDEF CDEFG DEFGH EFGill
_ .e

-+4-
- +2 3

- -5

- +1 - -4 5

- 43 4 5
- 45

- -2 - 44
_ .5

_ .3
_ .4 5

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

- +3
- -4 5 Transfer

_. 2 -- - -4 5
-4 5

- -3 4 5

V 11.1.6.4 Event Trw logic.

File Name:
xxxxxx.ETL

File Fortnat:
f annily, event tree, init event [,T) a
' TOPS

*1 |2|314|51 this is a comrnent i
A11CDE IICDEF CDEFG DEFGli EFGill
" 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

t
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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, i/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, sequenec#5, Y/N, end state #5, Y/H, xdatal#5, Y/N,xdata2#5
Y/N, sequence #6, Y/N, enJ state #6, Y/N, xdatal#6, Y/N,xdata2#6
Y/N, sequence #7, Y/N, end state #7, Y/N, xdatal#7, Y/N,xdata2#7
Y/N, sequenct#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!?", end state #10. Y/N, xdatal#10, Y/N,xdata2#10
Y/N, sequence #11, Y/N, end state #11, Y/N, xdatal#11, Y/N,xdata2#11
Y/N, sequence #12, Y/N, end state #12, Y/N, xdatal#12, Y/N,xdata2#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
START yvalue
WINDOW x1,yl,x2,y2
IIEADER x1,x2,x3,x4
^EOS
family, event tree 2 =
(additional event trees)

where
family - 16 character Family name
event tree - 16 character Event tree name
init event - 16 character initiating Event
[,T] - I character Optional flag indicatir.g

init event name is a Top
event system

TOPS - 16 character Top event / system names
Y/N - Boolean End state text displayed?
header - 16 character Sequence header
sequence - 16 character Sequence name

! endstate - 16 character End state name

| tran file - 16 character Name of transfer file

B-14 January 1992
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xdatal 16 character Information (optional)
xdata2 16 character inforn.ation (optional)

General Rules:
1. A line beginning with an asterisk ("") is a comment.
2. Literal " TOPS", "* LOGIC", " SEQUENCES" labels must be present.
3. Logle is built according to the position of the top event in the dennition.

Plus sign ("+')-the specified top event succeeded.
Minus sign (" ')-- the specified top event failed.
Blank (" ")-the response of the indicated top event did not matter. 4

'

4. Ileader, Sequence name, End State name, Xdatai, Xdata fields associated with
each sequence. "Y/N" indicates whether the specined field is visible. A "T" et
the end indicates the sequence transfers to anothen tree. |

S. User text is input following the ^ TEXT command. Parameters include the size, I

justification, color, and location of the text block.
6. rhe ' FARMS command allows input of program control parameters.

!

!

11.1.6.5 Event Trre Rules.

File Name:
xxxxxxxx.ETR

File Format:
fi family, event trec =

d IF top! top 2 top 3
T11EN top 4 = syst,

top 5 = sys2.
IF top 3 top 4 top 5 T11EN 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.I.6.6 Event Tree Textual Information.

File Name:
xxxxxx.ETT

File Format:
family, event trec =

-- text -
^EOS
family, event tree 2 =

- text -
,

t( n-15 January 1992
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w here

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

11.1.7 End State Information

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

11.1.7.1 End State Names and Descriptions.

File Name:
xxxxxx.ESD

Iile Format:
family =
name, description
.. , . . .

w here

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

11.1.7.2 End State Information.

l'ile Name:
xxxxxx.ESI

File Format:
; family =
| . . . . . . . n . . . . . * * * * * w 11 be dermed later " " * " " * " " *

11.1.7.3 Erd State Tntual Information.

| Hie Name:

| xxuxx.EST
I File l'ormat:

| family, end state u
-- te st

| *EOS
family, end state? =.

whers
family 16 char.d. Family name;

I end state - 16 character End State name
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p H.1.8 Sequence Information ;

k
11.1.8.1 Sequence Names and Descriptions.

File Name:
xxxxxx.SQD

File Format:
family,eventrec =
name, description

.. .....

'EOS
where

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

e

11.1.8.2 Sequence Cut Sets.

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

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

File Name:
xxxxxx.SQC

File Format:
family, event tree, sequence =
eventname * eventname +
eventname * cventname * eventname *
eventnsme +
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

[
t
b-
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General Rules: ,

l. An asterisk ("*'') separates events in a cut set. Spaces are ignored.
2. A plus sign ("+") separates cut sets.
3. A period (".") denotes tim 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.

11.1.8.3 Sequence Attributes.

File Name:
xnxxx.SQA

File Format:
family, event tree =
name,endstate.mincut mission,procut, sample, seed, size, cuts,

events,valuel, . . ,value9, default Dags, used Dags
. . . . . . . , . . . , . . . , . . . , . . . , . . .

family, event tree 2 =
where

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

16 character Sequence namename -

endstate - 16 character End State name
mincut - Floating point hiincut upper bound
mission - Floating point hiission 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 Ilase number of cut sets
events - Integer 5 Ilase number of events
value - Floating point Ilase uncertainty values

valuel - 5th percentile
value2 - hiedian
value3 - hican
value4 - 95th percentile
value5 - hiinimum sample
value6 hiaximum sample
value7 - Standard deviation
value8 - Skewness
value9 - Kurtosis

|
Default dags - Default Gag set for this sequence
Used Dags - Flag set used to generate these cut setsr
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( H.1.8.4 Sequence logic.

(~
File Name:

xxxxxxxx.sQL
File Format:

family, event tree, sequence =
sysi sys2 /sys3 sys4

...

'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
sys - 16 character System name

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

B.1.8.5 Sequence Textual Information.

File Name:
xxxxxx.SQT,_,

/ File Format:( family, event tree, sequence =
-- text ---

^EOS
family, event trec2, sequence 2=

. text ---
where

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

H.I.9 Piping and Instrumentation Diagrams

B.1.9.1 P&lD.

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&lD Editor format)

A
kj
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> U.1.10 Gate

11.1 .1 0 .1 Gate Description.

File Name:
xxxxxx.GTD

File Format:
family =
name. description

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

11.1 . 1 0 .2 Gate Attributes.

File Name:
xxxxxx.GTA

File Format
farnily=
name, attribute

where
family - 16 character Family name
name 16 character Gate name
attribute - 4 characters Gate type

11.1.11 Change Sets

11.1 .1 1 .1 Change Set Description.

File Name:
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
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B,1.!!,2 Change Set Information.,,

File Name:
xxxxxx CSI

File Format:
family, change =
'PROllAlllLITY
eve nt name, calc,udT,p roo,lanibd a,t au ,ud V,u d C,iaiasion,init
' CLASS
eventname, group.compType,compid , system,locat ion. fall hf od e, train ,init,att i . . . att l 6
calcType,u dT, prob,lambd a,t au ,ud V,u d C, mis sion,init
'EOS -

family, change 2 =

where
change - 16 character change set name

eventnama - 16 characters name mask
group - 16 characters event group mask
compType - 7 characters component type mask
w.mpid - 3 characters component ID mask
system - 3 characters system mask
location - 3 characters location mask
fallhiode - 2 characters failure mode mask
train - 2 characters train mask

( init - I character initiating event (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,

! character Calculation typecale -

! - Probability
2 - Lambda * Mrsion Time
3 - 1 Exp(-Larubda * hlisGon Time)
4 - Lambda * hiin(hlission ' lime, Tau)
5 Operating component with full repaii
6 Lambda * Tau / 2.0
7 - 1 +(EXP(-Lambda * Tau) 1,0)/(Lambda' Tau)
8 Base Probabinty * Probabihty
9 - Base Probability * Probability
T - Set to flouse Event (Failed, Prob = 10)
F - Set to liouw Event (Successful, Prob =0.0)
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udT 1 character Uncertainty distribution type-

L Log normal, error factor-

N Normal, standard deviation-

II - Ileta, b of Beta (a,b)
G Gamma, a Gamma (a)-

E Exponential, none-

U Uniform, Upper end pt,-

prob Floating point Probability value-

lambda Floating point lias!c event failure rate ner hr.-

Floating point Time to repair in hourstau -

udV Floating point Uncertainty distribution value-

udC 4 characters Uncertainty correlation class-

Evcnts in same class are 100% correlated.
mission Floating point Mission time-

Boolean O'/F) Initiating eventinit -

O

:

I

I

I
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l

|
*r B.2 SETS

('v
H.2.1 Sequences

11.2.1.1 Sequence Cut Sets.

File Name:
xxxxxx.DNF.

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

A * G1 + C)

The disjunctive normal form is

A * 1.1 + A * C.

ONLY the disjunctive normal form is accepted by the MAR D at this time.

File Format:
sequence-name =
eventName * eventName +m

l eventName * eventName.
. D)

'

wh~c
.....

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.

11.2.2 Fault Trees

11.2.2.1 Fault Tree Ix>gic.

File Name:
xxxxa. SET.

File Format:
FAULT TREE $ fault tree-name.
COMMENT $ descriptive material $
gate-type $ gate-name. IN$ input 1, input 2, . . . , input n.

OUTS output 1, output 2. . . , output-n.
event-type sevent-name. OUTS output-l. . . . output-n.
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where
fault tree-name - Ihe name of the f ault tree.

'

gate-type - The type of gate being defined.
AG AND g e=

00 OR gate=

!!OR = Exclusive OR gate (converted to SG)
EAG = Exclusive AND gate (ennverted to SG)
SG Special Gate=

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

- The names of the gates or primary
events that are the imrnediate inputs
to the gate being denned (16 characters)

output-n - lhe names of the gates that are the
'

immediate outputs of the gate or primary
event being defined (16 characters).

event-type The type of primary event being defined,
ilE liasic Event=

CE Conditional Event=

UE Undeveloped Event=

DE Developed Event=

EE External Event=

COMMENT $ Defines a comment. Must follow a "."
delimiter.

11.2.2.2 Fault Tree Cut Sets.

'the fault tree cut r,ets are stored in the System relation in the block data Gle. The format of the
cut set file (.DNF) is riven above.

11.2.3 liasic Esents

11.2.3.1 Itasic Event Failure itates.

File Name:
xxxxxxx.VHK

| File Format:
VALUE BLOCK $ value-block-name
prob $ name-list $
prob $ name-list $

where
prob - point value probability estimate
name-list - li*t of event names separated by commas
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B.2.4 Output Repo %
,

(;

Output reports can be converted to other formats or loaded by the user They are not stored
intact in the database. The cut sets are stripped from the listing file (.LIS) and stored in the Sequence
relr. Gun. A variable occurrence table is written to file " sequence-name.VOT" h the family directory.

File Name:
xxxxxx.LIS.

File Format:
Header information..

EXECUTE
LDBLK (sequence name, sequence name. .)

.

COMTRh1 VAL (sequence name)
- blank line -
/Oh1EGA means empty cut set
- 12 blank lines -
Variable Occurrence Table--Output as is
- 5 lines to cut set table --
41 character leader + 1 space + basic event name

THE h1AX1h1Uh1 TERht--ends the cut sets

General Rules:
1. A plus sign ("+") followed by a blank line separates cut sets.
2. Cut set terms can be continued on secute lines.
3. An asterisk ("*"), plus sign '"+"), o Yank (" ") separates basic event names.
4. A period (" ") denotes the last cut set.

B.25 January 1992

-

- - - - - - .

e



I'

m.u: +. .m'
RS. HUCLEUi REQVLATO.;f 00MM$3DN 1. RI# ORT NUMBI.R

Ei":7 DIBLIOGRAPHIC DATA SHEET IO"E'N
ts- ine.ma .n e. ,em.i NUREO/CR-5813

7,
EGO-2664}t S. Tms uo summts

3

Vol.1Integrated Reliability and Risk Analysis System (IRRAS)
5- D^n Rh m m*usemoVersion 4.0

MONTH ygAR

January 1992Reference Manual
4. f 6h 0R Gidh1 kJMBER

Ll429
6. AtJTHONS) e. TYPE OF REPORT

K. D. Russell, M. K. McKay, M. IL Sattison, N. L. Skinner,
S. T. Wood, D. M. Rasmuson* Technical

7. PE ROD COVERED (inimenho Deser)

8 ORGANUATION + NAh0L AhD ADDRh15 (yNACpemds Dhusen, Ogke a Aegin UJ. ha egeissen Cem eed aufsag ehem. Fsenw. semMe

Idaho National Engincedng Laboratory 'U.S. Nuclear Regulatory Commission
EO&O Idaho,Inc, ' Washington, DC 20555

P.O. E ax 1625
Idaho Falls. Idaho 83415

9. $60NSORING OltOANRATION - NAME AND ADDRESS FAAC type "$mue se e& owe *g FsoneeNer,pomede AACDhisem Ofice a Aegion. UJ.Nace se Aeg=&uay Cm=== sam
**d o'ealatMJ
Division of Safety Issue Resolution
Oflice of Nuclear Regulatory Research
U.S. Nuclear Regulatory Commiss:an
Washington, DC 20555

,q 10. SUPPLEMENTA.M NOTES

h
/ 11. OSTfMCT 900 auds or 6isel-

The Integrated Reliability and Risk Analysis System (IRRAS)is a state-of-the-art, microcomputer-based
probabilistic risk assessment (PRA) model development and analysis tool to address key nuclear plant safety issues.
IRRAS is an integrated software tool that gives the user the ability to create and analyze fault trees and accident
sequences using a microcomputer. This program provides functions that range from graphical fault tree construction
to cut set generation and quantification.

Version 1.0 of the IRRAS program was released in February of 1987. Since that time, many user comments and
enhancements have been incorporated into the pmgram pmviding a much more powerful and user-fdendly system.
'Ihis version has been designated IkRAS 4.0 and is the subject of this Reference Manual. Version 4.0 of IRRAS
pmvides the same capabilities as Version 1.0 and adds a relational data base facility for managing the data,
improved functionality, and improved algorithm performance.

12. KEY WORDSCESCRIPTORS Mut news orphrasse shat iner assel emesarchers in exatry the niport) 11 AVA.' LABILITY STATEMENT

IRRAS, PRA, risk assessment Unlimited
14. SECURfTY CLASS $1CATK?4

(The Page)

Unclassified
'TI,. nwu

Unclassified.s
i

'
,

!
'L j I . NUMBER OF PAGES

15

ts.PRCE

NRC TORM13E CHn9]

_ _ _ _ . _ _ . _ _ _ _ _ _ - _ _ _ ________- __-_____________________ - - _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _



,_ ., .
-

-)

O

_

O

.

r
e


