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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 creste 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 tune, many user comments and enhancements have been incorporated
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 Reference
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, anJ improved algorithm performance
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it January 1992




Previous Reports in the Series

K D Russell et al., Ivegrated Reliability and Risk Analysis System (IRRAS) Version 2.5 .
Reference Manual, NUREG/CR-5300, EGG-2613, March 1991

K.D. Russell, M B. Sattison, D.M. Rasmuson, /nregrated Reliability an' Risk Analysis System
(IRRAS) - Version 2.0 User's Guide, NUREG/CR-5111, EGG-2535, manuscript completed March
195, published June 1990

K.D. Russell, D M. Snider, M.B. Sattison, H.D. Stewart, S D. Matthews, K L. Wagner,
Integrated Reliabiliry and Risk Analysis System (IRRAS) User’s Guide - Version 1.0 (DRAFT),
NUREG/CR-4844, EGG-2495, Juue 1987




CONTENTS

ABSTRACT i
FOREWORD X\
ACKNOWLEDGMENTS xvil
EXECUTIVE SUMMARY |
1. INTRODUCTION 1-1
2. GETTING TO ENOW IRRAS 4.0 2-1
2.1 IRRAS 4 0 Modules 2-1
2.2 IRRAS 4.0 Data Base Concepts 23
2.3 Using IRRAS for the First Time 2-5
2.4 Getting Around Inside IRRAS 4.0 2-7
2.5 Invcking IRRAS 2-8
2.6 Hot Keys : 2-8
2.7 Meau Options Naming Conventions . : 2-8
2.8 Other Things You Should Know : : 2-10
3. SELECT FAMILY 31
31 Exit : 3-2
1.2 Select 32
3.3 Family Copy ; 3-2
34 Copy . . \ . 33
4. GENERATE EVENT DATA 4-1
4.1 Exit 4-1
42 Add 4-1

v January 1992



43 Modily .. .. 43

4.4 Delete 4
4.5 Probability 44
451 Exit : 4.5

4.5.2 Probability 45

4.5.3 Reset Probability to Base 410

46 Class iy 4-11
4.7 Histograms : 412
4.7.1 Exit . 4-14

4.7.2 Add Histograms . 4-14

4.7.3 Modify Histograms 417

4.7.4 Delete Histograms 419
4 8 Generate Changes . . . . 4-20
4.9 Report Changes : 4-22
491 Exit .. 422

4.9.2 Unaffected Events (Rase) 4-22

493 AFf . '~d Events (Current) 423

494 All Lvents (Base, Current) 4.24

4.10 Base Case Update . 424
S. BUILD FAULT TREES 5-1
5.1 Build Graphic Trees -2
51.1 EXIT 52

5.1.2 Move 5-2

§.1.3 SHOW 5-2

5.1.4 BILD 52

5.1.5 EDIT 5-8

5.1.6 TEXT 5-18

§1.7 VIEW 5-22

5.1.8 FILE 5-24

5.1.9 NAME 5-27

$.1.10 Text 5-27

S.1.11 entr/left/right 52
§.1.12 Text Size (0.50) 5-29

S.1.13 Fill 529

5.1.14 Line §-2

vi January 1992



S type §-29

5.1.1
$1.16 Mult 530
§.1.17 Scroll Color Bar (¢ ) $-30

5.2 Plot Trees 530
§2.1 Plotter 531

5§22 Hpgl Files 5-31

5.2.3 Raster File 5§32

5.2.4 Low Resolution Raste: §-33

5.3 Load Graphic Trees 513
531 Exit §5-33

532 Load 53,

5.4 Alpha to Graphics 5-M
4.1 Exit 534

5§42 Convent 534

5.5 Graphical Pager 5-3§
551 Exit . 5-35

. 552 Page _ : 535
5.6 eXtract Fault Trees : 5-37
56.1 Exi 5-37

562 eXiract Trees 537

563 Clear Extracted Trees 5.38

5.6.1 Display Extracted Trees S-3K

5.7 Define Plotter Pens ; : . 540
6.0 FAULT TREE ANALYSIS 6-1
6.1 Exit : , , 6-1
6.2 Analyze Systems 6-1
6.2,] Exit 1 , R

6.2.2 Generate Cut Sets ., 6-3

623 Cut Set Update . 66

6.2 4 Quantification A 6-8

6.2.5 Uncertainty Analysis 6-8

6.3 Display Results : o-11

. vHi Januur_v 1992




631 Exu 613

632 Cutsets 613
6.3.3 Imporance 618
6.3 4 Uncertainty 620
6.4 Cut Set Editor 6-20
641 Exit 6-23
642 Add 623
643 Mouify 6-26
6.4.4 Delete 6-26
645 Locate 6-28
646 Next 629
647 Previous 6-29
. & Search . 6-29
6.4 . Options .o 630
6.4.10 Insert Event 6-31
6.4.11 Replace Events 531
6.4.12 Copy Cutset and Replace Events 6-31
0.4.13 Undo 6-13
A£.4.14 Find and Delete Cut S+ 6-33
6.5 Logic Editor . _ 6-33
651 Exu ‘ 633
6.5.2 Logic cditor 6-35
6.5.3 Sub-System . . 641

~J

7.0 CREATE EVENT TREES

7.1 Exit 7-2

7.2 Creae Event Trees 7-2
7.2.1 EXIT 7-2
7.2.2 MOVE (s—=) 72
7.2.3 Show 7-2
724 EDIT ) 72
7.2.5 TOPS 76
7.2.6 ENDS 7-11
1.2.9 TEXT 7-16
7.2.8 VIEW 7-23
729 FILE . : 7-28
7.2..0 TRAN 7-2
7.2.11 Text 7-29
7.2.12 cntr/left/rght .19
7.2.13 Text Size 7-30
7.2.14 Line 7-30

vill January 1992






9.2 Family ¢l

921 Exit 9.2
922 Add : 9.2
9.2.3 Modify 9.3
924 Delete 9.4
925 Text 9.5
9.3 Event Trees . 9.6
9.3.1 Exit 9.7
9.3.2 Add 9.7
9.3.3 Modify v 9.7
9.34 De'we 0.8
9385 Text 9.9
936 Sequences §-9
937 Base Case Update 913
938 Clear Alternate Case 913
9.4 Systems : 9-15
941 Exit 915
942 Add 9-18
943 Maodify 9-16
9.4.4 Delete 917
945 Text . 9:17
946 Base Case Update 9-17
9.4.7 Clear Alternate Case 9.17
9.5 End States 918
951 Exit 9-18
952 Add 91K
9.3 Modify 9-19
954 Delete 9-12
9.5.5 Text 9.2
9.6 Basic Even's 9-20
96.1 Exit 2-20
962 Add 9-20
9.6." Modify 9-22
9.6.4 Delete 9.22
9.6.5 Remove Unused Event 9.23
9.7 Attributes 9-23
9.7.1 Exit 9.26

X January 1992










)




FOREWORD

The U. §. Nuclear Regulatory Commission has developad a powerful
suite of computer programs for the performance of Probabilistic Risk
Assessments (PRAs). This suite of programs allows an analyst to perform many
of the frctions necessary to create, quantify, and evaluate the risk associated
with a facility or process beiug analyzed. These programs include software to
define the data base structure, to create, analyze, and quantify the data, and to
display results and perform sensitivity analysis. The programs included in this
suite are as follows, Models And Results Database (MAR-D) software, Imegrated
Reliability and Risk Analysis System (IRRAS) software, Systems Analy<is and
Risk Assessment (SARA) software, and Fault tree, Event tree, and P&ID (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 data loading. This
program defines a common relational database structure chat is used by the entire
suite of programs. This structure allows all of the software to access a.d
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. The MAR-D program also provides the facilities
for loading and unloading of PRA data from the relational database structure used
to store the data to an ASCII format for interchange with other PRA software not
included in NRC's suite of programs. This feature allows for compatibility with
previously developed software systems and allows for maximum data
interchange.  Elements of this software are included with both IRRAS and
SARA to allow these programs to load ana unioad data in the MAR-D format.
Normally, the antire MAR-D software is used only by those performing a data
loading function and is not required by the end user. Documentation for MAR-
D, Version 4.0 is in draft form and will be finalized.

IRRAS is a program developed for the purpose of performing those
functions necessary to create and analyze a complete PRA. This program
includes functions to allow the user to create event trees and fault trees, to define
accident sequences and basic event failure data, to solve system and accident
sequence fault trees, to quantify cut sets, and to perfori . uncertainty analv« ‘s on
the results. Also included in this program are features to allow the anwiyst 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 analys.s,  Although IRRAS has been designed to be user friendly and
makes the process of performing a Pi' A easier, the complexity of this type of
analysis requires a user with a more detailed understanding of PRA concepts than
is required by other tools in this suite. The IRRAS 4.0 reference manual is
available as NUREG/CR-5813, Volume 1. The IRRAS 4.0 wtorial, Volume 2,
IS in preparation
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SARA is » program that allows the user to review the results of a PRA
and to perform limited sensitivity analysis on these results. It is limited primarily
10 the extent that changes in the plant model can be accommodated by using the
cut set editor. If other than simple changes are being sinwlated, then IRRAS
should be used so that new cut sets can be accurately generated. This tool is
intended 10 be used by a less technical oriented user and does not require the
level of understanding of PRA concepts required by IRRAS. With this program
a user can review the information generated by a PRA analyst and compare the
results to those generated by making limited modifications 1o 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&IDs and uncertainty distributions. The user of this program
can gain a better understanding of the results of a PRA without getting into the
details of the construction and analysis work behind the PRA. The SARA
reference manual and tutorial are available as NUREG/CR-5303, Volumes | and
2, ret xticely,

FEP is a1 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&ID editors. The event tree and fault
tree editors are available through IRRAS; however, the P&ID editor is only
accessible through FEP. The event tree editor allows the analyst to construct and
modify graphical event trees. The fault tree editor allows the user to construct
and modify graphical fault trees. The P&ID editor allows the user to construct
and modify plant drawings. These drawings can then be used to document the
modeling used in a PRA. These editors are an integral part of « PRA. With the
FEP too), the user need not be concerned with the complexity of the IRRAS
program if the need is only to generate one of these graphical displays.
Documentation for FEP, Version 4.0 is in draft form and w4 bo finclized.
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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
developed at the Idaho National Engineering Laboratory (INEL) as the U.S
Nuclear Regulatory Commission's (NRC's) state-of -the-art microcomputer-based
probabilistic risk assessment (PRA) model development and analysis wol to
address key nuclear plant safety issues

IRRAS is an integrated PRA software tool that gives the user the ability
to create and analyze fault trees and accident sequences using a microcompute
This program provides functions that range from graphical fault tree and event
tree construction to cut st generation and quantitication,

The INEL's role in the IRRAS program is that of software developer and
interface to the user community, including training and technology transfer.
Version 1.0 of the IRRAS program was roleased in February of 1987 to prove
the concept of performing this kind of analysis on microcomputers. That version
conained many of the basic features needed for fault tree analysis and was well
received by the PRA community. Since the relcase of \Version 1.0, many user
comments and enhancements have been incorpe sated 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
25.

IRRAS has all the capabilities and functions required to create, modify,
reduce, and analyze fault tree models used in the analysis «f complex systems
and processes. IRRAS uses advanced graphic and analytical techniques to
achieve the preatest possible realization of the potentiai * the microcomputer.
Version 4.0 of IRRAS provides all of the same capat:’ ‘ties as Version 1.0 and
adds a relational data base facility for managing the data, improved functionality,
and improved algorithm performance

| January 1992



1. INTRODUCTION

The Integrated Reliability and Risk Analysis System (IRRAS) software development project was
started as & result of a recogrired need for microcomputer-based software to aid the probabilistic risk
assessment (PRA) analyst. Toe nitial scope of the project was 10 provide a software package that could
demonstrate the feasibility of using the microcomputer as a workstaton for performing PRA analyses
This package did not necessa 'y need to porform all of the functions required, however, it did need 1o
provide certain essential tunc.ons such as fault tree construction, failure data input, cut set generation,
and cut set quantification. The result of this software development project was IRRAS 1.0, That version
of the software was released in February of 1987 and contained only the essential concepts mentioned
above.

IRRAS 1.0 was an immediate success and clearly demonstrated not only the tremendous need but
also the feasibility of performing this work on a microcomputer. As a result of this success, IRRAS 2.0
development was begun  This 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. The areas that were
not treated in version 1.0 were addressed, and a complete, integrated package was developed Because
IRRAS version 2.0 was a complete rewrite from version 1.0, a thorough test plan was necessary. The
major features of IRRAS 2.0 along with an Alpha test were completed in early March of 198¢
Following the Alphia test, approximately 15 sites were selected from among the sites currently using
IRRAS (.0 and were sent a Beta test version of IRRAS 2.0 In May of 1988, the Beta test was
completed and work began on fixing any bugs found In addition, any desired new features that could
reasonably be incorporated into version 2 0 were included. TRRAS 2.0 was released in June 1990 and
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 1o create
and analyze 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 fauli tree cut set generation and quantification. The event tree functions included
graphical event tree construction, the linking of fault trees, defining accdent 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. These algorithms are more than a thousang
times faster than previous versions of IRRAS. Problems that took hours to solve can now be solved
seconds using IRRAS 4.0 Other enhancements provided in this version include the ability to use the
sysiem fault tree logic to solve accident sequences and the addition of flag sets 1o automatically prune the
sequence logic. Many of the operations in IRRAS have also been streamlined and simplified to provide
an even more powerful too! for the PRA analyst. This version has undergone a rigorous testing program
to ensure reliability and useability. Overall, IRRAS 4.0 continues to provide more powerful tools for
the PRA analyst.

The objective of the IRRAS development is to provide the ' S. Nuclear Regulatory Commission
(NRC) with a PC-based 100l that can be used by NRC staff to evaluate incidents in ¢ 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 100l in the resolution of generic issues, inspection
activities, and other NRC programs.

At the center of the PRA is the fault tree model. This model, along with component reliability
data, provides the basis for risk analysis in most PRA methods. Prior to the development of IRRAS, an
analyst would generate models using an alphanumeric text editor. The infurmation would be input in &
format compatible with the analysis software, such as SETS, used 10 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.. < to errors and difficult for the analyst to visualize. IRRAS helps eliminate this
problem.

IRRAS automates the model Ci2ation, manipulation, modification, and quantification processes.
Designed for the IBM-PC and compatibles, IRRAS is readily acce<sible and portable. Taking advantage
of new state-of-the-art algorithms, IRRAS is quite fast and powrful

IRRAS simplifies the analysis process and automates the construction of input to the analysis
software. The analyst can graphically construct and modify fault trees. IRRAS 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 fault tree analysis package. This 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 “Le fault tree top event probability using the minimal cut set upper bound. Importance
measures for both cut sets and basic events are calculated. The results are documented in various reports
generated by the prograni. 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 perforr some cut set level analysis by using
a cut set editor to modify the cut sets, save the new cut sets, and recalculate the ninimal cut set upper
bound and the new importance measures.

The analyst defines accident sequences in terms of the sysiems. IRRAS 4.0 has the ability to link
fault trees according to the accident sequence logic to create core damage sequence cut sets. These
accident sequence cut sets are then quantitied to determine the accident sequ i ¢ frequency  Importance
measures are also calculated.

Many features of mainframe codes have been incorporated into IRRAS 4.0 Improved fuul: 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 casily modified for re-analysis.
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IRRAS 4.0 includes inult tree, event tree and cut set editors 1o improve the analysis capabilities
without requiring complete regeneration and reduction of the fault trees. Basic event or initiating event
frequencies are easily changed. Cut sets are easily modified with the cut set editor 1o add recovery
actions, or cut sets may be deleted if desired. These changes can be saved in the data base and Quantified
as desired

The 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 10 using the basic capabilities
of IRRAS. Appendix A provides the specifics of hardware requirements and installation Appendix B
contains data interchange formats.

NOTE: It should be noted thac this document assumes the reader is familiar with
PRA methods and terminology. Thit ~ianual does not instruct the reader
in PRA methodology, but merely serves as a reference manual for the
IRRAS user
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GETTING TO KNOVY IRRAS 4.4

1 IRRAS 4.0 Modules

"




The MODIFY Deta Base module provides access to the IRRAS 4 0 relational data base that is
created, in part, from use of the other modules. Figure | shows the structure of this data base Al
information is grouped into families. A family can be a facility , & 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 MODIFY Data Base module. Basic events are automatically
extracted from the fault trees assigned to the family, but you must assign reliability data and descriptions
in the MODIFY Data Base module. Additions, deletions, and modifications to the data base can be mac
here. Section 2.2 provides more detailed information on the data base,

™ - 1
| DATA BASE |

; e 9 NEC VP W - r~ : . f -
| PANILY S| kALY 2 | FAMILY £ |

|
o | - — i )

r—
|
o - "

FAULT TRELS |BASIC  EVENTS | SEQUENCES

-— e | -

!
|

logic b descriptions logic
descriptions b reliabitity dets descriptions
graphics t fault tree cut sets
cut sets reletionships | probebilities
top event Lclassifications fmportance
probapilities MeasUres
importance uncertainty
measures results
L uncertainty
resulits

Figure 1. IRRAS 2.6 data base structure

The REPORT on 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.

The last module, UTILITY Options, performs program and computer-reiated tasks such as setting
new machine constants after a hardware configuration change or interfacing with SETS or the PRA data
base. The Utility option consists of five functions: Define Constants, Load MAR-D Data Files, Extract
MAR-D Data Files, Version 1.0/4.0 Imerface, 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 MAR-D data Files, allows you to
load raw files into IRRAS. Extract MAR-D Data Files allows you to output the IRRAS data base records
into files that conform to MAR-D data format. The Version 1.0/4.0 Interface allows you o convert data
base files using IRRAS Version 1.0 software to [IRRAS Version 4.0, or from Version 4.0 to Version 1.0,

ro
ro
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¢ fault tree name and descrt ption,

* fault tree logic,

¢ graphic representation,

¢ minimal cut sets,

¢ top event probability,

* importance measures, and

¢ uncertainty analysis results.

Similarly, the relation defined for an accident sequence includes:
¢ name and description,

+ logic (combination of successful and failed systems),
¢ minimal cut sets,

* sequence probability,

® importance measures, and

* urcertainty analysis results.

The event tree relation includes:

® event tree name and description,

e 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,
¢ *IDX, and

¢ *BLK

24 January 1992



“\.u);g IRRAS for th




ST S e

W
VGA+, & B¢

I1BM, 1-PA St i S-TECMAR, 4&-TSENG, S-VIDE BLASHA

Ve
o —
x '«
r
.
- 5
B
-
.
i
>

Figw IRRAS Constants form for «~ample

tvent Name EVEN ame Height

Figure 3




Figure 3. Event tree grapt

2.4 Getting Around Inside IRRAS 4.0
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2.8 Other Things You Should Know

IRRAS 4.0 uses a relational data base to store and retrieve informaticn.  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 specific 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 fanily 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 informatica 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 modified. When
iRRAS is initially installed, only one family exists. This family is the “DEMO" family. The first thing
the user will need 10 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 to0 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 specitiad an initiating event. The reason for this is that if you have
specified an initiating event, IRRAS wssumes that you will be solving this event tree  If one is not
specified, then IRRAS assumes *i:at vou will be only transferring to this event tree. Next, IRRAS creates
an entry in the "System" reistion for each top event defined in the event tree. By default, IRRAS
assumes that each top event is represented b, 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. Thi< event is used when
the system * =ic is not expanded during fault tree analysis or when the logic has nou 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 &s 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 iree must be the same as the name of the top event in the event tree and
system name in the System relation. A good procedure to follow is to always name the top gate of a fault
tree the same name as the fault tree

IRRAS a'so adds all the basic event references in the fault tree to the Basic Event relation. [f
a description is provided for a Basic Event, then this description is also added to the data base. All other
infurmatic.a for the basic event is left unchanged or defaulted. IRRAS als -reates an entry in the Gate
relation for each gate defined in the fauit tree. The gate type and description is also stored in the data
base. Fmally, IRRAS creates an entry in the Basic Event relation and the Graphics relation for each
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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 hasic event
in the data base. This can be done with either the Modify Database option or with the Generate Failure
Data and Base Case update options. If the Modify Database option is used to change the default failure
data, then the user must be sure to use the 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 tefore 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 ! e 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 Trev 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 Userlnfo 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 aipha to graphics conversion on the fault trees th it 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 victual 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 § times depending upon the problem being solved.

As the user adds information to the IRRAS data base, a cruss 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 specified 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 anvwhere in the data base. If it is used, IRRAS will not allow
the information to be deleted until those 1 xcords 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 (hase or current). In the
Modify Data Base module, IRRAS 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 (he 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.
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The information stored in the IRRAS data base is buffered in and out o1 emory during
processing. When the information is modified, IRRAS may not write the information out to the hard disk
immediately. [f the user does not exit IRKAS normally by using the "EXIT" option from the main menu,
then the information that was changed may be lowt. 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 IRRAS, select the Utilities menu, and {rom 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 unprea.ctable results. It a data base is generating results that che 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
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3. SELECT FAMILY

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

The current directory is the current family unless you select anothes 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. The Select Family scieen (Figure 8) lists ali famiiies in the IRITAS 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

<Fl> Displays on-line help messages

<F§> 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
iame you wish to Ihcate and press < Enter > . This feature will place
the highlight on the locate¢ name. If the requested name is not found,
then the next name in alphabeiical order will be highlighted. This
feature is especially useful when there are several screens of ramilies to
display.

s F UM LY o m—

SURRY

Option |§| Exit / Select / Family Copy ’ Copy

pve FAMI Ly Name =w= Directory Description
PRADATA PRADAT &
SURRY SupE SURRY UN!T

Figure 8. Select family menu

3-1 January 1992



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 <$ > 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', 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 - jessage Unable to select desired family appears, the previously selected family
will be retained, and yo . 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 f vou type <N > that family’s data will not
be rebuilt, that family will not be selectad, the former selected family will be retained, and the message
Unable to select desired family appears

en Conflict

WARNING
Some of the datu base files were created with a different version of the
software, ALl conflicting files will he rebuilt and recrganized to
match the current version. Co%a for this family cannot be accessed or
modified until the files ar- rebuilt,

Do you wish to continue? IN! (Y/N)

rigure 9. Version conflict warning message

3.3 Family Copy

Tliis option provides th= means of copying data base files between families. The family you are
copying to shouid be empty. Tult option will overwrite all existing files. To invoke this ontion, type
<F> in the option field, highligh a family, and press < Enter> . If no family has been highiighted,
the message Position the cv or ovex the family to copy from appears at the bottom of the screen. If
this message appears, highlight a family and press <Euter >. The message Position the cursor over
the family to copy to will then appear. Again, highlight a family and press < Enter > . All family data
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base files will be copied from the first family highlighted to the second family highlighted. When the
files are copied, the message Family successfully copied appears

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 souvrce 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 files have been copied

Entering an invalid path, a nonexistent file name, or pressing < Enter > without specifying a path
results in the data not being located, and displays an error message Unable to locate requested file(s)
To return to the Select Family screen without copying a tile, press < Esc > . The message Copy attempt
terminated Gt 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  mily. To add
4 family, see the Modify Data Base option. After you have added the family, yor may return to the
Select Family option and copy your data base into the new family

F11l e Copy

Enter Source For File Copy

Enter complete source path, including file specification.

Source file spec fication,

Destination D1
C:\PRADATA BT\SURRY

Figure 1 ter source for file copy
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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
anaiysis.  This daia can then be mudified using change sets or used 'o update the base case data. This
option allows you to add, modify, and delete change sets. Change sats contain information about the
probability/class changes that are 10 be applied to basic everts during system or sequence analysis
Within a change set you may modify - slected event probbilities, ana reset those event probabilities o
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 add, madify, or delete user-defined histograms

The event data can be manipulated to examine the changes in the probabilities of plant ac<idents
and accident sequence failures based on basic events. Events can be added, modified, and deleted. The
probability of events occurring can be recalculated.  You may generate change sets to be apphied 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 curren data

From the Generate Event Data option, the following operations may be performed: add, modify,
ot Jelete change sets; create and reset individual event probability changes, add a class probability change
to a group of events, add, modify, or delete user-defined histograms, update the base case event Gata with
the current cuse event data, generate now ¢ arrent case event data vsing the tenporary modificatinns made
to the marked change sets, and create reports that reflect the event modifications that currently exist
within the data base.

Highlight Cenerate Event Data on the main menu or type a < G > 10 select this option and press
< Enter>. The Change Sets screen shown it Figure 11 will be displayed. A change set is a set of
sensitivity data modifications 1o 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
paragraphe<

4.1 Exit

Tvpe an <E > in the option field and press < Enter > | or press the < Esc > key to return to the
IRRAS 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 to 16 characters) and a description (up to 60 characters). The current date 1s supplied by the
system, however, you may change it if you wish, by typing over the default date
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New change record added

" } ' ere rea g ige Duplica.e change

recora nams not added
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[tihpvwge Se'.sj

Exit / Add / Modify Delete / Probability / Class
Kistograms / Generate Changes / Report Chanyes / Base Case Update

F B o N OB M8 semn— o [ B 5 O T iption
AAA
oEp
HP-1
P&ID

<F2>»
Mark /Unmark
Change

Figure 13. Change set screen after an Add

To exit the Add Change Set screen without entering a new change set, press < Esc> or move
the cursor 10 the option field by pressing < Home™ | type an <E > (for Exit). and press < Entor>

4.3 Modify

This option allows you to modify the name, description, and/or date for an existing change set
To invokr this function, type an <M > in the option field, highlight the change set you want to maodify,
and press <Enter>. The Modify "hange 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 highiighted
first appears

Edi' 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..d, is
displayed. To return to the Change Sets screen without modifying ‘he change set, press < Esc > or move
the cursor to the eption field by pressing < Home > | typing an <E >, and pressing < Enter >

4.4 Delete

This functior s used to remove a change set from the data base. To invoke this function, type
a <D> in the option field, highlight the change set you want to delete, and press <Enter>. The
Delete Change Set screen (see 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 returnes to the Change Sets screen, and
the message Change record ueleted is displayed
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in the upper right corner in the Change Set box. Three options are available  Exit, Probability, and
keset probability to base

r——— Family Change Set e
iSUR?V el ect [.'e"'] I()U l

Option P Exit / Probability / Resetl probabi!ity to base

e DPescripti
ACC-CRY-FY-CVI07 CHECK VALVE CvIOT FAILS '0 OPEN
ACC-CKV-FT-LVI09 CHECK VALVE CVIDS FAILS YO OPEN
ACC-CEV-FT-CVI2B CHECK VALVE CVIZB FAILS 10 OP2N
ACC-CEV-FT CVI30 CHECK VALVE _v130 FAILS 10 OPEN
ACL-CKV-TT-CV145 CHECK VALVE CVI4S FAILS TC OPEN
ACC-CKV-FT-CV147 CHELK VALVE CVIAT FAILS TO OPEN

ACC-MOV-PG-1865A ACC MCTOR OPERATED VALVE 18ASA PLUGGED
ACC-MOV-PG- 186568 ACC MOTOR OPERATED VALVE 18658 PLUGGED
ACC-MOV-PG-1B65C ACC MOTOR OPERATED VALVE 1865C PLUGGLED
ACP-RAC-S7 1K1 B0V AC . °1S 1KY BUSWORK FAILURE

<Esc> <f1» <f2» <FX, cFé> «F5>
Exit Yeip Mark Event Clear A1 Mark Renge Locate

Note: "*Y - marked event, " " - unused event, “#% - unused, marked event,
spe rob, change, “C' - ¢'ass change, "¢V rob. end class change
P ge, ge, P

Figure 16. Select an event for probability change
9 p ) £

4.51 Exit

This option terminates the probability function and returns you to the Change Set screen
Y

(Figure 11'. To invoke this ortion, type an <E > in the option field and press < Enter >, or press the
< Esc > 5\;\

4.5.2 Probabinty

This tuc stion allows you to modify the current uncertainty and failure data values. This current
data can then be applied to the specified events for use during event tree analysis. The changes apylied
to basic event data may be for a singie event or a group of marked events

To invoke this function, type a <P > in the option field, highlight an event or mark 1 group of
events (using the <FX> 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 1s divided into four data areas: Event Auributes, Uncertainty Data,
Failure Data, Process Flag. The Event Attributes data display s 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 ~nly the current dara values. The Process Flag area is
a one-characier Neld that specifies if ce' tain processes should take pecial note of the sclected event. One

of the following upper-case values c.:n be input: 'S’ (seasitivity analysis), "X’ (do not expand transfers),
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Y (rever expand transfers), and 'I' (always expand transfers

|

&
ACL
AT
&
RLL
AL
ALL
&
Al
A

Figure 17. Everits marked for modification

s
> 2

B

Figure 18. Changes to an event prooanility
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When the Process Flag field is blank, the transfer associated with this event is expanded for
failure references. For success references, the transfer is also expanded; however, the cut sets generate!
are removed from the failure cut sets using cut set matching. An “X" tells IRRAS that the basic event
is 10 be used for failure references, but success references are to be treated the sane as if the flag was
blank. A "Y" indicates that a transfer is 1o be replaced with its basic event for failed references and the
complement of the event is to be used for success references. An "1" causes IRRAS o 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) using the <F2> and < F4> function keys,
and the cursor was in the  tion field, thoi 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, buth 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.

Event Probabiiity Changes

pronmm—— INCOrtainty Data - ‘ Failure Lata
Distribution Type | Co oulation TyDe seeensesemms l

Valuye Yy vesesvfesnn Probabi | 11y s>
Correlation Class s> I Ve T R ———

pommena Process Flag { Tau
Flag | Migsion Time sesse -

Enter change values required,

Note : ALl marked event charje probabiiities will be affected.
Press <Esc>» to returr «ithout changing.

Figure 19. Event change screen for .narked events,

The probability changes made are reflected on the Setect Event display by showing a “P" 1o the
left of the affected events, Probabilitv changes have a higher priority than class changes. When both
are applied to an event, the probability change wil! be used during fault tree/sequence analysis. This is
indicated by flagging the affected events with a "P" and "¢ as shown in Figure 20,

On the Event Probability Changes display, help screens are supplied for all data entry fields
Pressing < F1 > when the cursor is :n any data entry field will cause a help screen to be displayed. Most
of the help forms cortain a data entry field at the bottom of the display. This fie!d may be used to enter
the desired data value, which will then be transferred into the proper data field vpon exiting the help
screen. Highlighiing an item in the help form list will set the correct value in the data entry field

4.7 January 1992



Family Change Set
ISURRV 3 t tEvent ID{P I

Option (P Exit / Probability / Reset probavility to base

Namce Description
“CEV-FY V107 CHECK VALVE CVI0™ FAILS 10 OPEN
“CKV-FT-CVI09 CHECK VALVE CV10% FAILS T0 OPEN
~CKV-FT-CVI28 CHEFK VALVE CV128 FAILS TO OPEN
~CKV-FT-CVI30 CHECK VALVE CV130 FAILS TO OPEN
“CEV-FT-CVI45 CHECK VALVE CVI45 FALILS TO OPEN
“CKV-FT-CVI&7 CHECK VALVE CV147 FAILS TO OPEN
“MOV-PG- 1865A ACC MOTOR OPERATED VALVE 1B65A PLUGGED
“MOV-PG- 18658 ACC MOTOR OPERATED VALVE 18658 PLUGGED
MOV -PG- "RE5C ACC MOTOR UPERATED VALVE 1865C PLUGGED
~BAC-§T- 1M1 4BOV AC BUS MY BUSWORK FAILJRE

<Escr» «F 1> <f2» <F3> «Fé> <FS5>»
Exit Help Mark Event Clear All Mark Range Locate

Note: "% . morked event, “-" - unused event, "#' - unused, marked event,
“ph - prob. change, “C" class hange, "¢ - prob, a d class change

Figure 20. Event probability and class changes flagged.

Currently, there » - seven predefined distribution types availabie. The predefined distribution
types are normal, lognormal, beta, gamma, chi-squared, exponential, and uniform. In addition to these
predefined distribution typcs, user-de® - histograms may be used. The default distribution type is the
lognermal.  Figure 21 shows the h ‘m associated with the di: .«cibution type field on the Evemt
Probability Changes screen. From this Lelp screen, help forrs associated with each of the seven
predefined distribution types are available. To view these distribution help forms, press the <F|> 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 wili be
used for all basic events with the same correlation class.

In the Failure Data box the calculation \ype is a numerical reference to the calculation method
to be used. There are 13 calculation types numbered | through 9, T, F, I, and S. When the cursor is
positioned in ihe Calculation Type field, press < F1 » for an explanation of these calculations. The help
screen is shown in Figure 22
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The iollowing symbols are used in the equations for calculating failure probability
P = failure probability of the basic event,
p = failure probability,
bp = base case failure prodability,
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 caiculation type follows
Calculation Type 1 P = p.
Calculaion Type 2 P =L *
Calculudon Typed P = 1 -Exp (-L * ).
Caleulation Type 4 P = L * Min (t,, T)
Calculation Type S P = (L*T)}/[1 + {[L*TID*-EXP[(L + 1/T)*].
Calculation Type 6 * = L * (T/2).
CalulgtionTyre 7 P =1 + (EXP[-L*T]- )/ (L*T.
Caleulaton Type b P = bp + p.
Calcylation Type 9 P = bp * p.
Calculation Type T P = 1.0 (House event - failed).
Calculatior Type F P = 0.0 (house event - successful).
Calculation Typel P = 0.0 (ignore event).

Calev'adon Type S P -= 0.0 (find a system with the same name and use its current mincut
upperbound as the probability)

4.5.3 Reset Probability to Base

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

To reset the probability change for a single event, type an < R> (Reset probabilities) in the
option field, highlight the desired event name and then press <Enter>. The message "Reset
HRIGHLIGHTED probability change? (Y/N)" is displayed at the bottom of the screen. To reset the
probability back to the base case value enter <Y > foi yes. 7o terminate the reset operation enter
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< N> for no

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

T reset all event probabilities 10 the base case values, clear all existing marks with the F3 key,
type an <R > in the ontion field and press < Enter > . The message "Reset ALI  ~ohability changes?
(Y/N)" is displayed at the bottom of the screen. Press <Y > 10 perform the res.. 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 > . !f you do not highlight a change sct before pressing < Enter >, the message An event
change must be highlighted will be displaye? at the bottom of the screen. The screen display for this
option is shown in Figure 23, All data fields ir. “he four data areas are data entry fields. The event class
is defined by ent~ring data in the Even: Attributes data fields. The more of these fields that are filled in
the finer the class definition becomes,

v Fami ly change Set
lsunv Class [honue:] IOGP I

Event Attributes
Names Comp 'd Sys Train Type F /Mocie Location init?

PP

<i>»

Clas: Attributes

prem———— LUncertainty Data fFallure Data ———-—1
»  ——— o ——— X

Distribution Typs Calculation Type s

(press <F1> for list of types) | (press <F1» for List of types)
Value 3 | Probability e - - =€
Correlation Class=> L L e L I
e e Process | lag '+ Tau Raal il g
Flag 5 1 MIssion Tine sceees - e b

L)

Figure 23. Class change ror event data

The class changes that you request are reflected on the Select Event display by showing a "C"
to the left of the affected events (Figure 24) Probability changes have a higher priority than class
changes. When both are applied io an event, the probability change will be used during event tree
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analysis. This is indicated by flagging the affected events witk . "P" and “¢" as shown in Figure 24

Change Set
Select Event | ofp |

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

N & M e P2scripticocn
ACC-CEV-FT-CVIOT CHECK VALVE CVI07 FALLS 10 OPEN

; ACC-CEV-FT-CVID9 CHECK VALVE CVI09 FAILS 10 OPEN
ACC-CEV-FT-CVI28 CHECK VALVE CVI2B FAILS TO OPEN
ACC-CKV-FT-CV130 CHECK VALVE CVI30 FAILS TO OPEN
ACC-CEV-FT-CVI4AS CHECK VALMe CVILS FALLS TO OPEN
ACC-CKV-FT-CVI«T CHECK VALVE CV1I4T7 FAILS TO OPEN
ACC-MOV-PG-1B65A ACC MOTUR QPERATED VALVE TRE5A PLUGGED
AL -MOV-PG- 18658 ACC MOTOR OPERATED VALVE 18658 PLUGGED
ACC-MOV-FG-1B65C ACT MOTOR OPERATED VALVE 1845C PLUGGED
ACP-BAL-8T-1HM1 48OV AC BUS THY BUSWORK FAILURE

<Euer “kl» <k2> «Ff 3> k&> «t5>
Exit Help Mark Event Clear AL Mark Range Locate

Note  "*% . marked event, “-M unused event , v unused, marked event,
npa prob. change, “C“ - class change, “c“ prob. and class changc

Figure 24. Class and probability changes applied 1o select eveius

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 v ill cause a help screen to be displayed. Figure 25 and
Figure 26 show the help screens for Dustribution Type and Calculation Type, respectivaly. Most of the
help forms in this situation contain a data entry field at the botiom of the display. This field may be used
to enter the desired data value, which will then be transferred into the proper data field ugon exiting the

help screen. Hightighting an item iz the help form list will set the correct value in the data entry field

4.7 Histograms

This option atlows you to create, modify, and delete user-defined histograms. This is a useful
option fo- allowing you 1o input your own uncertainty distribution for a variable that can not be expressed
with one of the predefined distribution types. The Edit Histozrams screen (Figure 27 displays the names
of all currently existing histograms. A unigue number 18 associated with each histogram and is listed on
the Edit Histograms screcn to the left of the histogram name. The format type is also provided. There
are two format types. percenmtage format and range tormat. If the histogram was entered in a percent

format, a "P" will be displayed in the type tield. 19 ©.¢ 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 press < Enter > . Figure 27 will be displayed
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stribution values

Log Norma Errar Factor

Norme Standard Dev

Seta, b of Beta(a.b)

Gomma, o of Ganmala)

Distri Chi-Sguared, Degrees of Freedom
(press Exponent isl, none

Value } Uniform, Upper End Pt

Corre Histogram, Wistogram Numbes

| U
Flag =
bomaom e { Fibut 100 T ypesees N

Figure 25. Uncertainty distribution types (class changes)

Calculatior
Type Calculation Method
1 Probability Init?
<P»>OEP* ‘ Lamtda * M on Time L
<G L) i Exp(-Lambda * Mission Time)
& Lambda * Min(Mission Time, Tau)
Class Attribute | Operating Component with Repair (Full Eq)
6 Lambda * Tau /7 2.0 S—
7 1+ (EXP(-Lambda*Tau)-1.0)/ (Lembda * Tau)
s | I 81 L} Base Probability + Probabil ity
Distribution 9 Base Probability * Probability
(press <fi» ! Svt to Kouse Event (Falled, Prob=1
VaLlUE s F Set to House Event (Successful, Prob=0
Correlation | lgnore this Event (Remove 1t from logic)
e S Set System Min Cut Upper Bound
Flag - v
S —— Press <F1» for help with any highlighted type

Calculation Type

Figure 26. Failure data calculation types (class changes)
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Figure 28. Select percontage or range format for the histogram

Figure 28 Adding a percentage histogram



Add Histogram

Option [A] Exit / Aad Percent Sum
Percent Left

= Percentage format

N ame PERCENTN &7
Description percents, ¢ histogram example

Area Probability b “roent 3 Probabi ity Percent

& . 000€ - GO2 - P
1.200€-001 6.00
2.000€ -002 36.00
&.000¢ -001 3.00

e T L T

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 (“igure 31). On this screen, type in a name and a description for the
range histogram. Then, enter the starting probability point, the ending probability point, and the height
associated «vith the first bin of the histogram. Next, for each successive bin of the histogram, an ending
grobability point and a height should be entered. There is 8 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 end 1.0 The height associated with the data points on the sub-interval of 0.0 to 0.2 is
10.0 (i3:in 1), the height for the sub-interval of 0.2 to 0.6 is 70.0 (Bin 2), the height for the sub-interval
of 0.6 to G 8 is 20.0 (ban 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 eacih area
s0 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 av <A > in the option field and press
< Eater > to save the newly created histogram. However, if you wish to exit the Add process without
saving the new histogram, enter an < E > in the option field and press < Enter > . or press the <Esc>
key
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SURRY s to@97r m

Option Al Exit / Add

Range format

Name RANGENIST
Description example of & range histogram
Sterting Prob +0,000E+000

gin End Prob Keight Bin

L 2 .0GOE - 001 . D00 + 001 1"
6 . 000€ - 001 . 000E+ 00 12
8. 000€ - 001 .000E+ 00 13
1.000€+000 00DE«000 14

-

R
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Eoo R 15
. n . 16

17
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Figure 31. Add a range bhistogram

4.7.3 Modify Histograms

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

If you selected to modify a percentage histogram, then the histogram data will be displayed in
percentage format. You may make modifications to the histogram’s name. description, r7 any of the
probabilities or percentages. Remember, the percentag:s must total 100% before it will be accepted as
a valid percentage histogram. Figure 32 demonstrates the screen for modifying histograms in jercentage
format

If you selected to modify a range histogram, then the histogram data will be displayed in range
format. You may change the histogram's name, description, and any of the bin's starting points, ending
points, or probabilities. Figure 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 1o exit this screen
without modifying the histogram, enter an < E > in the option field and piess < Enter >, or press the
< Esc> key
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Figure 32




4.7.4 Delete Histograms

[0 delete an existing histogram from the data base, tvpe & <D > (Delete) in the Pl
the Edit Histograms screen, highlight the histogram to be deleted, and press < Enter
mint prate format on

his acuon wul result in displaying the selected histogram in the approg

Histograms screen. To delete the histogram, nype a <D > (Delete) in the option field

the Delete

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

Figure 34. Delete a percentage histogran

9



Pelete HKistogram

Option |E Exit / Delete

Range Format

Nane RANGERIST
Description example of a range histogram
Sterting Prob +0,000€+000

Bin End Prob neight Bin End Prob Nelght

] 2.0008-001 L000g+001 1
6. 000€ - 001 -000E+00 ie
8.000€-001 OO0E+00Y 13
1. 000E+000 . 0005 +003 14

£ : L

!.7
8
'y

DR ~NO R e
R e Bl T )

o

Figure 35. Delete a range histogram

4.8 Generate ( hanges

This option applies the event data modifications & ecified by the selected change sets o the basic
event data file. This option must be executed prior to any data analysis if you wish the change set
modifications to be reflected in the analysis results. Th Generate Changes option creates new current
event data. which is used when a user wishes to run an Jancertainty 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 10 be used during th 2 genaration process, and then press < Enter >
Upon prussing < 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 .0 change the mission time, press < Enter > . New
event data has been generated with changes is dis' layed when the changes are successfully generated
If no changes were made, the message New event fata has been generated (no changes) is displayed
at the bottom of wie Undange Sei» soicen

If the propagate event failure flag is set ‘0 'Y’ and 1f an event is failed (i.e., set to house event
“T"), then any event with the same "system” ana 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 & 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
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change in CS |

The current case data for event D would be set 10 the base case values for event D. (There were
no probability changes or class changes made to event D in any of the marked change sets.)

4.9 Report Changes

This option allows you to create reports that reflect the event modifications 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 ‘s sorted by event name, ascending probability, or change
sets. In addition, a report may be routed to the console, an attached printer, or a disk file. When a
eport 18 routed to the printer or a disk file, the data will be echoed on the console

unattected Events (Base)
Aftected Events (Current)

All Events (Base,Current)

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>

4.9.2 Unaffected Events (Base)

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
ar nrecs

“aaf 2> The sort selection menu will be displayed, allowing you to sort the data by event

name, sacending probability, or change set (see Figure 38)

-
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After the sortin~ method has been selectea, you are asked - specify the routing of the report (see
Figure 39).

4.9.4 All Events (Base, Current)

This option allows you to generate a report of all of the events in the data base  The report will
indicate the events affected by a change set. To invoke the aption, type < A > in the option field and
press < Enter > The sort celection 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 Rase 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 eaecuting this option, the original base case
data are no longer available

To invoke this option, type < B> (Base Case Update) in the option field, mark the desired
change set(s) and press <Enter>. A confirmation screen (Figure 40) will appear to ensure you wish
to update the base case values with the temporary data values from the marked change sets). To
terminate the process type an <N> in the option field and press <Enter> . To initiate the update
process, type @ <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 vou respond with a <Y > on the warning screen, vou 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 rhange or a class change in
a change set to the base case values. The existing base case vaiues will be los«, Any event in the change
set that coes not have either a class change or a probability change associated with it will maintain its
existing base case data. Upon completion of the base case update, the message Base case events have
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 & probability change associated
with it, the probability change tskes precedence and will be used to update the base case values.

If more tha": one change set has been marked and is being used in the base case update, then the
probability and ¢ 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, an 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 |
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5. BUILD FAULT TREES

This option allows you to graphically build and edit fault tree models and output them 1o several

hard copy hardware devices. The defaults for the hardware devices are set ia the constants screen (F gure
&

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

'
aph

raph

Fage

Figure 42, Build fault trees menu

'

As shown, the following options are available

Exi rns to the IRRAS Main Menu
Build Graphic Trees Allows you 10 construct the actual fault tree diagran
Plot l!'k‘\ Allows {0 I t an HP _;"‘\,‘A‘ file
| W Uraphic 1 reg \ W " i id 4 l)’.\\‘x;!‘u_\',\
~\!§ 14 1O Giraphnics AVlows you (0 convert the alphanumeric logic tor a
sted ! iem 1 ats '\l;\’ ical rormat
Graphical Pager Allows you to break-up & diagram into maltiple pages
eXtract Fault Trees \ WS vou 1o extract tault trees, clear extracted fault
trex display extracted fault trees
Dehne Plotter Pen Allow { 5 ter pe
I )0
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Each of these options is discussed in the following paragraphs

5.1 Build Graphic Trees

This option allows yuu to construct the actual fault tree diagram. You may start building from
scratch or from an existing file to generate or madify logic. When this option is selected, Figure 43 will
be displayed. The editing commands are shown in the left calumn, while the rest of the screen is the
drawing surface. The ecditing commands shown in upper-case letters have additional pop-up menus
associated with them. The cursor 15 used 10 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 s the last menu you pulled up or moved. When
the editing command box is highlighted (a white line ottlines the box), press the left mouse button. The
command is now invoked. Each editing command is aescribed in the following paragraphs
“1L1 EXIT

This option terminates the editing session and returns you 10 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 Move

The move ~mmand, which is represeited 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 cursor 1o position the outiine at the new location and press the left mouse button or
< Enter > The meru will be displaved at the new location

§.1.2 SHOW

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

£.1.4 BILD

This command allows you 1o generate drawing svmbols. When you invoke this command, an
additional pop-up menu is displayed (Figure 44) This submenu contains all the constructs needed 10
create fault tree models. These constructs are

R e
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Figure 43. Editing commands for the BILD option
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Figure 44. BILD pop-up menu options




«BUILD-

Line

And

Or

Bevent

Table

B o 3§ -4

Allows you to move the BUILD pop-up menu to 4 new iocation
on the screen. When you invoke this command, a white outline
box appears. Drag the cursor to position the outline to the
desired location and press the left mouse bution or < Fiter >

The BUILD pop-up menu will be redisplaved at the new
location

Allows you to draw lines. When you invoke this option, you
will be prompted with Enter points for fine.  The cursor will
change from an arrow to a cross hair. Position the cross hair at
the point where you want the line to beg:n, 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 1o
foliow. When satisfied with the length and direction of the line,
press the left mouse button or < Enter > . If the multipick option
18 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)

Generates the "And” 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 And symbol will appear automatically. You can position
this symbol to the desired location or press the right mouse
button to terminate And symbol generation

Generates the "Or" symbol. Maove 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

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 §.1.16),
another Bevent symbol will appear automatically. You can
position this symboi to the desired location or press the right
mouse button to terminate Beven: symbol generation

Generates the "Table” symbol. Move the symbol to the desired
screen l.cation and press the left mouse button or the < Enter >
key. If the multipick option is turned on (see Section §5.1.16),
another Table symbo! will appear automatically. Yo. can
position this symbol to the desired location or press the right
mouse button to terminate Table symbol generation
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N/M OR Generates the "N/M OR" symbol. Move the symbol to the
desired screen location and press the left mouse button or the
< Enter > key. The prompt Enter N (out of) M valves will
appear at the bottom of the screen. Enter the required values
ie.g. 2 5) and press <Enter > . If the multipick option is turned
on (see Section 5.1.16), arother N'M OR symbol will appear
automatically.  You can position this symbol to the desired
location 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 10 terminate Uevent symbol generation

Transin Generates the “Transin® 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
§.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

House Generates the "House” 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 House symbol will appear automatically. You can
position this symbol to the desired location or press the right
mouse button to terminate House symbol generation

Inhibit Generates the "lnkibit” 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),
ancther Inhibit symbol will appear automatically. You can
position this symbol to the desired location or press the right

mouse button to terminate Inhibit symbol generation

A=
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Not And

Not Or

Blevent

RTrans

{.Trans

UdTrans -

Horbox

-4

> of

P4

Generates the “Not And” symbol. Move the symbal to the
desired screen location and press the left mouse button or the
< Enter > key. f the multipick option is turned on (see Section
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

Gienerates 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),
another Not Or symbol will appear automatically. You can
position this symbol to the desired location or press the right
mouse button to terminate Not Or symbol generation

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 Secticn
§.1.16), another BBevent symbol will appear automatically. You
can position this symbal to the desired location or press the right
mouse button to terminate BBevent symbol generation

Generrtes 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
$.1.1€), enother RTrans symbol will appear automatically. You
can position this symbol to the desired location or press the right
mouse button to terminate RTrans symbol generation

Generates the "L Trans” symbol. Move the symbol to tne desired
screen location and press the left mouse button or the « Enter >
key If the multipick option is turned on (see Section £.1.16),
another LTrans symbol will appear automatically. You can
position this symbol to the desired location or press the rigit
mouse button to terminate L Trans symbol generation

Generates the "UdTrans” symbol.  Move the symbo! 0 the
desired screen location and press the left mouse button or the
< Enter > key If the multipick option is turned on (see Section
$ 1.16), another UdTrans symbol will appear automatically
You can position this symbol to the desired location or pross the
right mouse button (o termingte UdTrans symboi generation

Generates the "Horbox”™ symbol.  Move the symbol to the
desived screen location and press the left mouse button or the
< Enter > key. If the multipick option is turned on (xee Section
5.1.16), another Horbox sy mbol will appear automatically. You
can position this symbol to the desired location or press the right
mouse button 1o terminaie Horbox symbol generation
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Verbox Generates the "Verbox" symbol. Move the symbol 1o the
desired screen location and press the left mouse button or the
< Enter > key. If the multipick option is turred on (see Section
5.1.16), another Verbox symbol will appear auomatically. You

can position this symbol to the desired location or press the right
mouse bution to terminate Verbox symbol generation.

§.1.5 EDIT

This option allows you 10 modify fault tree diagrams. o addition to modifying the actual
diagram, you may use this option to load existing diagrams and modify various attributes of the drawing
When you invoke the EDIT option, a pop-up menu (Figure 45) will be displayed. The first box,
«-EDIT-», is used to position the pop-up menu to 3 new location on the screen. The remaining aditing
opticus are Jescribed in the following paragraphs,

£.1.5.1 ATTRIBUTES. This optior allows you to specify the actual attributes of the symbols
and text used in the fault tree diagram.  Anributes include text size, line type, fill, font size, etc.
Changing the witributes does not affect the global (default) values. Only the specific objects selected
while in the given mode (¢ g., Fill Col, Line Cot, etc ) will be affected  When you invoke this option
an additional pop-up menu is displayed s shown in Figure 46. The following atiributes 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 bar 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 %4 (color) option 1s active at this time. This
option will display the additional color selections available.) Next, you
will be prompted 10 Pick shapes to be modified. The cursor will
change to & 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 1o 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 symbois 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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Figure 45. Edit pop-up menu
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Figure 46. Auributes pop-up menu
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Line Col

Line Type

Text Col

This attribute allows you to chenge the color of the lines in the current
diagram.  Again, you will be prompted 1o Pick 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. (NOT" - The Y4 (color) option is
active at this time.  This option will display the additional color
selections available ) Next, yvou will be prempted to Pick the line(s) to
be modified The cursor will change from an arrow o a cross hair.
Box the lines 10 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 rew color. If the
multipick option is turned on (see Section §.1.16), you will be prompted
to Pick next line(s) to be modified At this point, you may choose
additional lines to change, or press the right mouse button (o terminate
the process

This attribute allows you to select the line type.  When you select this
option, a small window appears displaying the three available line types
(soiid, broken, or dotted line).  You will be prompted to Pick line type
The cursor will change to a cross hair.  Position the cross hair over the
desired line type, and press the left mouse hutton. Next, you will be
prompted 10 Pick line(s) to be modified  Box the lines 1o 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 modified and
pressing the left mouse button. Again, the cursor changes to a small dot.
Drag the cursor over the lines to be modified. An outline box will
appear. When the box completely surrounds the lines to be modified,
press the left mous® button. The box will disappear and the selected
lines will change to the new line type. [f the multipick option is turned
on (see Section §.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 normal
cursor will return

This atribute option allows you to change the color of the text in your
fault tree diagram. When vou invoke this option, you wili be prompted
to Pick @ new color from the color bar. Position the cursor over the
desired color and press the left mouse button. (NOTE: The t ¢ (color)
opuion is active at this ime.  This option will display the additional color
seicetions available ) Next, you will be prompted to Pick text to be
modified. The cutsor will change from an arrow 1o a cross hair. Box
the text 1o 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 buton. A smail dot will appear. Drag the cursor
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 § 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. The
color change will only affect the selected 1ext

This attribute option allows you 1o specify the height of the text in your
diagram. When you invoke this option, yu will be prompted to Enter
text size. Text sizes are indicated by a number between 0 01 and 66 (0,
with 66 being the full 66 lines from the 1op 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 smali on the screen, but it is & 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 10 be resized and press
the left mouse button. A small dot will appear. Drag the cursor over
the text to b2 resized. When the outline box completely surrounds the
text 10 be modified, 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
10 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
lext size will only affect the selected text.

This attribute allows you to justify selected portions of the text in your
diagram. When you invoke this option, you will 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 1o be justified. 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 S.' .11
for a complete discussion on setting the justification). If the multipick
option is turned on (see Section §.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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This attribute option allows you 10 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 1o continue. Next, you will be prompted to Pick text
to be modified. Position the cursor over the text 1o be changed and
press the left mouse button. A small dot will appear. Drag the cursor
over the text 10 be modified. When the box cownpletely surrounds the
text to be modified, press the left mouse button. The selected text will
be displayed in the new font size. If the multipick option s turned on
(see Section §.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

This attribute option allows you to change the color of the defac't or
given name of the symbol/shape. When you select this option, you will
be prompted 10 Pick & 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 aption will display the
additional color selections available ) Next, you will be asked t Pick
shapes to be modified.  Position the cross hair over the shapes 10 he
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 10 Pick next
shzpes to be modified At this point yo may select additional shapes
Or press the right mouse button to terminate the process

This attribute option allows you to specify the height of the shape name
in your diagram. When you invoke this option, you will be prompted
10 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 1o 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 15 a good size for sending 10 a laserjet printer. Larger text sizes will
be necessary for printers with lower resolution. Next, you will be
prompted o Fiek 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
1o Pick next shapes to be modified At this pound you can select more
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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 kave in your diagram.  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. Next, you will be prompted to Pick shapes to be modified
Position the cursor over the shapes 10 be changed and press the left
mouse button. A small dot will appear. Drag the cursor over the text
1o 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 §.1.16), you will be prompted 10 Pick next shapes to be
modified. At this poim you may select more shapes, or press the right
mouse button to termiaate the process. Only the selected shapes will
carry the new fomt type. The remaining shapes (unselected) will be
unchanged.

Shape Type This attribute allows vou ¢ 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- key. You will be prompted with Select shapes
10 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)
10 be changed. When the box completely surrounds the desired shape(s),
press the left mouse button. The box will disappear and the symbals will
be changed to the new symbols. If the multipick option is turned on (see
Section 5.1.16), you will be prompted to Seleci 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 10 select & new
replacement symbal

$.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 Box region 10 be moved - press
CANCEL to quit. Position the cross hair over the region to be moved and press the left mouse button
A Zmall 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 Box 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 uew location ... prompt. At this point you may select a new loca’ .on
1o move the selected symbols or press the right mouse button 1o return 1o the "box region” prompt At
this point you may select another region 10 move or press the right mouse button to terminate the pre cess

£.1.8.3 Copy. This ediiing option allows you to copy & portion of the diagram and mve it to
a new location. This option does not create an exact copy, but rather copies the s*~ture of e objects.
When you invoke this aption, you will be prompted to Box region to be copies  aresc. CANCEL to
quit, To box the region to be copied, mark the opposite corners of the region.  }.sd: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 compietely surrounds the region. Press the left mouse bution
You will be prompted 10 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 ¢an 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 (o the "box region” prompt
You may select another region to copy or press the right mouse button to terminate the process

$.1.5.4 Duplicate. This editing option allows you to duplicate a portion of the fault tree
diagram. This option makes an exact copy. Dupiicate replicates the structure, logic, and even the names
used. When you invoke this option, you will be prompted to Boex region to be duplicated -press
CANCEL to quit. To box the region 1o 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 dupicated until the outline box completely surrounds the desired area
When complete, prass the left mouse button. The box will disappear and you will be prompted to Pick
reference point - press CANCEL t¢ reselect. Position the cursoy at the desired point and press the left
mouse button. An outline box the size of the selected area will appewr.  You will be prompted to
Position Box at new lecation - press CANCEL to reselect. Position the cursor at the desired location
and press tae 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 pox will
appear and vou will be prompted 1o Position Box 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 Box region to ke duplicated prompt.  You may select another region 1o be
duplicated or press the right mouse button to cancel the process

§.1.5.5 Delete. This editing option allows you to delete any portion of the displaved fault tree
diagram. When you invoke this option, vou 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 Jeft
mouse button, Next, you will be prompted Delete region? Left = delete, Right = cancel [f the boxed
area is the area you want 10 delete, press the left mouse button. I it is not the desired region, press the
right mouse button. If the multipick uption is turned on (see Section §.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 allows you to copy text from one area of the diagram to another
When you invoke this option, you will be prompted 1o Pick text to be copied - press CANCEL to guit.
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Positian Ge cross hair on the text to e copied. A smail dot will appear Drag the cursor over the text
until the outline box completely s.rrounds the entire text. Press the left mouse button. Next, you will
be prompted to Pick reference point - press CANCEL o reselect.  The reference point is used o give
you some idication of the position of the object being moved relative 1o the box. Position the cursor
& the desired point and press the left mouse button.  You will be prompted to Position Box &t 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). 1f the multipick option is turned on (see Section §.1.16),
you will be prompted to Position Box 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 fo quit prompt. You may select another piece of text to copy
or press the right mouse button to terminate the copy process

5.1.8.7 Move Txt. This editing option aliows you to move text from one area of the diagram
to another. When yo. invoke this option, you will be prompted 1o Pick text to be moved - press
CANCEL to quit. To mark the text to he 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 cursc: over the text 10 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 1o 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 Box at new location - press CANCEL to reselect.
Move the cursor until the box is positioned at the point where you want 1o 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 he prompted 10 Position Box at new
location - press CANCEL to reselect. At this point you can move the same text to yet another location
or press “he 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 1o 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 Box 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 the 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 “he 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 Box text
to be edited (if the multipick option is turned on -see Section §.1 At this point you can select
additional text 1o modify or press the right mouse button to terminan cess.

§.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 phrase 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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replacement string: . Enter the replacement word or phrase (again, up 10 42 characters are sllowed) and
press < Enter > Every occurrence will be replaced  When comyiete, the normal cursor (arrow) will
return. NOTE: Al occurrences of the strings will be replaced.  For example, if you have a string in
& text ares you wish to change and that string also happens 10 be part of a NAME, both instances will
be replaced with the new siring.

£1.6 TEXT

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

The first option shown, «TEXT=_ 15 used to move the opticns menu 1o 4 new location . Position
the cursor on the = TEXT- hox and press : left mouse button.  An outlin: box will appear. Position
the box to the desired location and press the left mouse button. To remove the text suboptions meny,
position the cursor anywhere in the text suboptions column and press the right mouse button

The remaining TEXT subcptions are discussed in the following paragraphs

£.1.6.1 Write Tert. This text suboption allows you to add text anywhere on the fault tree
diagram  When you invoxe this option, you will be prompted 0 Pick location for text.  Position the
cursor where you want 1o write text and press the left mouse button. A window will appear.  This
window can hold up 10 10 lines of text. Tyne in the new text as you want it to appear on the diagram
When finished, press « Esc>. When vou return to the diagram, the newly «dded text will be included
if the multipick option is turned on (see Section 5.1.16), you will be prompted 1o Pick next location for
text. At this point, you can choose another location to add text, or press the right mouse bution to
terminaie the process.

$.1.6.2 Edit 7 -+ This texi suboption ailows you to edit any of the text appearing on the
diagram. When you in.  this option, you will be prompted (0 Box text to be edited. Position the
cross ha'r at the beginning of the text you wish 1o modify ana press the left mouse button. A small dot
will appear. Drag your cursor over the text until the outline su-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 modif; the text, simply type over the existing text. Use the <Ins> and
< Del > keys to add and delets characters as necessary. In addition, you may use the Beckspace and End
keys. Backspace moves all characters from the right of the cursor to the 'eft one space. The End key
positions the cursor at the end of the current line. When complete, press < Esc>  If the multipick
option 1s turned on (see Section §.1.16), you will be returned to the Box text to be edited, prompt. At
this point, you may box more text . «dit or press the right mouse button to terminate the process

$.1.6.3 FONT, This texr option allows you to change tre FONT type of the text. When
you invoke this cption, Figure 49 w, .« displayed. To select a font, position the cursor on the desired
font and jress the left mouse buttor . The font is now selected. New text will now appear in the new
font sty'e. This option urdates the global font default. NOTE: The currently selected font 1» shown in
a different color.
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Figure 48. TV XT main menu
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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 invoke this option,
position the cursor in the Zin (zoom in) box and press the left mouse button or
< Enter > . The message Pick two corrers of box will be displayed  Move the cursor
to the start of the portion of the diagram 1o be enlarged and press the left mouse button
A small dot appears. Drag the cursor across the desired area until it 1s completely
surrounded by the outline box. Press 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
to its original size by invoking the Zres (zoor) restore) option

. Zoom out: lnvoking this option allows you to shrink the displayed diagram by
approximately SO% . To invoke this option, position the cursor in the Zout (zoom out)
box and press the left mouse button or < Emter > The entire display will be reduced
To restore the display to its original size, invoke the Zres option.

. Zoom Restore. This aption restores any display created by Zin (zoom in), page up, page
down, page left, page right, or Zout (zoom out) to the original display size o to the last
saved file. To invoke this option, position the cursor in the Zres box and press the left
rsouse button or < Enter »

. Sh Name: This option allows you to toggie the setting to display or not display names.
Sh Narie displays all the names in your diagram. No Name does not display any of the
names in your diagram,

. Sh Texi: This option allows you 10 toggle the text setting from Sh Text to No Text  Sh
Text displays all defined text. No Text does not display the teat

. GRID: This optiow displays u grid behind your diagram to ailow you to line up symbals
and text. This is a toggle switch. To tuen the grid on position the cursor in the GRID
option box and press the 'eft mouse buiton or < Emter > . To turn the grid off, repeat
the same steps.

£1.8 FILE

This option allows you 10 perform various file maintenance utilities including loading, saving,
merging files, and printing hard copies of your diagrams. When you invoke this option, Figure §1 will
be displayed. Each FILE option is discussed o the following paragraphs

The first box. «FILE=, is used to move the FILE menu 10 a new location on the screen. 7
invoke this option, pesition the cursor on the «-FILE- box and press the left mouse buton.  An outlide
box will appear. Move the outline to the new lpcation on the screen and press the It mousey uttol:
The menu will be placed at the new location  In addition, vou can remove the FlLis menu o by
positioning the cursor on any command in the FILE menu and pressing the right mouse hutton or pressing
the < Esc> key.
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S$.1.8.00 Laser. This option formats the diagrams for a laser printer and sends it 1o the local
laser printer to be printed

S.0.8.11 FName. 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

£.1.9 NAME

This option allows you to chenge the defaults for the name symbols. When you invoke this
option, Figure 52 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 1o Pick a new color from the color bar  Position the
cursor on the desired color and press the left mouse button. (NOTE: The 4 (color)
option is active at this time. This option will display the additional color selections
available.) The NAME box will change to the new default color

. Name Size: This option allows you 10 change the text size of the name. When you
invoke this option, you will be prompted to Enter text size > As mentioned earlier,
text sizes are indicated by a number betsyeen 0 01 und 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 size and press < Enter »

. DM Gate: This option sllows you to assign a default name to the gate  When you
invoke this option you will be prompied to Enter gate default name > . Enter the name
(up 10 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 yvou will be prompted 10 Enter event default name > Fnter the
desired rame (up to 11 characters are allowed) and press < Enter >

£.1.10 Text

This option allows you to set a default color for the text in your diagram. To invoke this aption
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 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 ATTRIBUTES option to
change the existing text color (if desired)

§-27 Jannary 1992



- T P»_:\V,Q ' "‘9.'1 @

|

g e ,.' | Ce

‘rg: Sdi™ AmMe J ‘
rremr | Name S ize
UTEH] | el

- IDF1f Euen !

&g - | Pt by ¥ o o S S i i
|




P
|

|

K

S0 entr/leftright

This option allows you 1o set the justification for your diagrams. 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 cotr (default) box and press the left mouse button or the < Enter » key You
will see the box change from cntr to rght (right)  Press the left mouse button or < Enter » key again,
and the box will change from rght 1o left

Left justification 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 centered about the
placement point  Right justification means the text will be placed 1o the left of the placement point Set
the toggle for the desired justification.

£1.02 Text Size (0.50)

This option allows you to set a default text size for your diagrams. The default value is §. Text
size ranges from 001 10 9.0, For the purpose of writing text in gate blocks, a text size of about 0.5 is
appropriate. The size looks 100 small on the screen, but it is a good size for sending 10 a faser printer
REMEMBER, here you are setting the default text size.  You may alweys change the text size for
special text by javoking the ATTRIBUTES option, under the EDIT command

S.1.13 T

This option allows you to select a color for the drawing symbols. When you invoke this option
you will be prompted to Pick a new color from the color bar Position the cursar over the desired color
and press the left mouse button. (NOTE: The 1 4 {color) option is active at this time. This option will
display the additional colors available ) The Fill box will change 10 the newly selected color. Al
drawing symbols created in your new diagram will be displayed in this selected color. If you modify an
existing drawing, e symbol colors won't change. To change the color of existing symbols you must
invoke the ATTRIBUTES suboption from the EDIT option

5.1.14 Line

This option allows you to select a color for the lines that connect the text and symbols in the
diagram. When you invoke this option you will be prompied to Pick a new color from the color bar
Position the cursor over the desired color and press the left mouse button. (NOTE: The t4 (color)
option is active at this time, This option will display the additional color seleciions available.) The Line
box will change to the seiected colnr, All lines generated in your new diagram will be this selected color
Agair  you are modifying an existing drawing the lings won't change to this color. To change rxisting
lines 10 the new color you must invoke Jre ATTRIBUTES suboption for the EDIT option.

5115 type
This option allows you 1o set a default line type for your diz ;rams. When you invoke this option,
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4 small window appears displaying the three line types (solid, broken, and dotted). To select a line type,
position the cross hair ¢ cer the desired line type and oress the left mouse button. A3 nes arawn in your
new diagram will be of this type. If you have an exi<ting drawing that you are modifying, remember -
the existing lines do not change.  To change existing lives you mus' sccess the ATTRIBUTES suboption
under the EDIT option

5.1.16 Mult

This option allows you to toggle between 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 meny and select “"AND”
again after each placeme.

£.1.17 Scroll Color Bar (* )

This option allows you to scroll the color bar to display the additional Lolor selections available
Position the cursor on the color bar scroll box (up and down arrow  nd press the left mouse buiton ot
< Enter > key. 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 ke
displayed. All availabie plot files are displayed. The following options are available:

Exit . Returns you o Figure 42

Plotter . Sends the specified file to the plotter,

Hpgl File . Generates an HPGL formatted file

Raster File - Rasterizes a selected fault tree diagram for printing (highes!

quality - 300 dpi)

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

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

< Es¢c > - Returns you to the previous screen
<Fl>» . Displays on-line help messages
<F2> - Marks a file foi fuither processing. When you mark a file, an

asterisk will appear in front of the file name.
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Figure 53. HP plot files display screen

<Fi> Marks all the displayed files for further processing
Fd > Allows vou to mark a range of files for further processing
FS> Allows you to locate a specific file for further processing  When

you invoke this function, Figure 54 will be displayed. Enter the
file name to locate and press < Enter > . The specified file will
be highlighted. If the file name <ots not exist, then the next
name in alphabetical order will be highlighted

£.2.1 Plotter
I'his option takes the . D1S ¢ generaied in the HP Plotter option in the graphics editor (Build)

and sends it to the HP Pen Plotter (7475). If a plotter is not defined, you will receive the messags
Plotter not attached

£.2.2 Hpgl Files

This option creates HPG files An HPG fie may be primted using the baich program
PLOTHPG. Once the * HPG file created, exit IRRAS I return to the PRADATA BI'XXXXXX
subdirect n At ! n. s i wst (vpe the " 5 i na

¢

i'{ (JTHP * H"(.

where



a specific file prompt

Figure 54, Locate
HPG files contained in the specified
may specity an

wild card specification used to spo«
not wish to print all * HPG files, you

directory If you do

individual file

NOTE: PLOTHPG will only work on an HP LaserJet 111 or HIP

£.2.3 Raster File
laser printed

10r printing ()!'L(H:H)}‘ i

This option allows you to rasterize fault tree diagrams

wtput of a fauit 18 done in two steps.  First, you must select the drawings to rasterize

Once the drawings have been rasterized, you must exit the program and

PRADATA BINXXXXXX subdirectory. At this point, you use the PLOTRAS batch program to send
ie command o mvoke this batch program is

the files to the laser printer .‘

n
return to the

t tree diagram

PLOTRAS '* RAS

t definition

See 5 2.2 for where lis

NOTE: PLOTRAS will work en any laser printer
I'his option provides you

'his option rasterizes the selected fault tree to 300 dots per inch (dpi
with v’(‘l highest aual ity (e 2 tlable ' Y ANy & tt ntinn nter n < R > n the ont + fleld
s BAEM quality UTPUR avauadic in Ipuon, enier an in e opuon fieid,
highlight or mark the file(s) o rasterize, and press < Enter > A percent complete message will be
displayed 50 you can track the progress of the rasterizing. When complete, a message will be displayed
notitying you that the raster i age has been created
January 1992



£.2.4 Low Resolution Raster

This option rasterizes the selected fault tree o
in the option field, highlight the file(s
displayed telling you that the rasterizing is being performed
S0 you Can track the progress of the rasterizing. When complete, a message will be displaved notifying

you that the raster image has been ¢reated

1SO dpi. To invoke this option, enter an < |
to be rasterized, and press < Enter » A message will be
A percent complete will also be d.splaved

5.3 Load Graphic Trees

T'his option allows you to load graphic files. When vou invoke this option, Figure 5§ will be

displayed. As shown, two options are available: Exit and Load

e

Figure 55 Load L"J;‘.’i ¢S Iree screen

£.3.1 Exit
I'his option returns vou to tl pres s screen (1 gure 4 { i ke th puon, enter an
& } » 1n the ontion field and press < bontet i pre the l‘.\ | N
£3.2 Load
This opt allow I grapt ! ySster A ers I ected file wi
!,.\ -‘\,yo T i ke tl n \ 1 <] 1h ;: n 1 higl ght t} fil¢ rory 1& thi
lanuar 399



1ies 1o be wed us ng the CLION KEyvS W M ! ¢ \ L4 W ! ! v d £\
t the selected fileds) 18 being ened
5.4 Alpha to Graphics

Chis opty Wi convert the alphia ric logic 1 Vysles UDSYSIem 1o & graphwa

i L'se this 4 M when y ierine the P iree gIC will ASCH § ¢ Lhe #1C ednton

! g£e¢ the RiC 1O & tault treg I Eqil S §ig forma ! i 1a (ree W Cparaie

£ theretore, a4 convers must b 1€ § [ e 10 the aipl £ 1

wever, If changes are made ! Eraphics repress ! the Change { Homay y fehiected i

alphanumeric logic. When vo o invoke 1t ! Figure S6 w b plaved \ Wi, %
ONs are avaulabl, F it 1 | wvert

Figure 56. Alpha to graphics screet

't [ ns you 1 D¢ SCret Figure 4. | ke this 0} enter a
| the o ¢ : Press b.ntg r ! )
4.2 Convert
" Lo th




enter @ <C > in the option field, highlight the file (using the arrow key) or mark the files (using the
function keys) you wish to convert. A small window will appear at the top of the screen (as shown in
Figure 57). Two prompts are displayed asking you whether you want 1o use tables and/or boxed events
in ne newly created graphic file Enter a Y or N Press < Enter > when complete A icessage will
sppear notifying you that the graphics image has been created

.‘ph.

Use Tables? L]
Use Boxed Eventa® ¥

Descript
Contaimmont Cooling System fauitl tree
Emprgency Cooling System Tault tree

¥ bér <%
Mark ALl #ark Range Locete

Figure 7. 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

£8.1 Exit

This option returns you 10 the previous screen (Figure 425 To invoke this option, enter an
< E > in the option field and press < Enter > or press the < Es¢c> key

£5.2 Page

This option invokes tie paging options. To invoke this option, enter a < P> in the option field,
hightight the file 1o page, and press < Enter > . Figure 59 will be displayed. As shown, seven options
are available. Each option is discussed in the following paragraphs
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Figure 58. Fault tree pager met

£82.1 «PAGE~ I'hi ™ Wi Inove the me 1 thes Caliog n e screer
1o inveke this optior position the cursor on the «<=PA7 "= hox al pre ™ie el mouse buttor AT
witling box will appear. Move the box to the desired location { press the o mouse button again. The

pop-up meny will be diaplayed ut the new locat

Flgure 59 Graphical pager pop-up men
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£6.4 !‘Ia‘l,n Extracted 1 rees







5.7 Define Plotter Pans .

[

) ! v Enter numiber

of pen > !
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Figure 63

Figure 64

as follows
5

-

Fault tree analvsis main menu

benerate LUt

Carit certa

hets

'
y

CONTAINMENT
CONTAINMENT

[
SPRAY
SYSTEMSE

"
»

Okt
Uk

WG

MlGH

w
NS

VULNERAD S
PREGSURE
PRESSURE
PRESSURE
PRESSURE

ALCUMULATORS

PRESSIEE
UE SPRAY

A

1OMA Y

MANUA|

System analysis

main menu

R

SEA

EMERGENCY

Quant i figet

certeinty

————— e 2 i et 2 @

BORATION

flags the system as having cut sets that must be recalculated

flags the system as having cut sets th

at

be requantit

L)

'
' 1

flags the system as needing uncertainty distributions recalculated
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Family
SURRY

CUT SEY GEMERATION LY

Perfarm Cut Set Prob Truncation? (Y743

Perform §vemt rob Yrunce

Perform §ite or lone Truncet!or

Storting Gete Name

Note: To perform Event Probat ty truncation you must als . specity
CutSet Probability truncation and the sesotisted cutoff! velue

Faure 85. Cut set generation cutoff values

Perform Evemt Prob If you enter a <Y theth you must also enter <Y »
l'runcation for "Perform Cut Set Prob Truncation This option

will ¢check all

cutoff (Min < Cutoff Value field) and remove them

only if they contain an event whose probability 15 below

cut sets that are below the probability

this value

Perform Size or Zone If you enter a <Y >, then only the cut sets whose

I'runcation? number of events is less than or equal 1o the value
specified in the Size Cutoff fieid 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 &
cut set will be irrelevant for determining if the cut sel
should be retained or discarded
If you enter a <Z >, then only zone flagged events will
be checked

Starting Gate Name If you specify a gate in this figld, then this gate will be
the gate assumed to be the top gate of the tree. 1 you
do not specify @ name, the wop gate will be determined
by finding the gate that is not referenced by any other
gate I'his is usually the same as the system or
subsystem tiame

During processing the screen shown in | igure 66 15 displaved and updaled as the caloulations

)
) 4 '

proceed. Upon completion of the cut set generation, the results are displaved as shown in Figure 67
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There is a I!mit 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 showirg the summary informstion for all
generated cut sots is displayed. When complete, you are - 2turned to Figure 66 where the "¢ in front
of the proessed 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 o 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 selecied 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 updaied version of the cut <ets will be saved as the new alternate cut ses for
the system.

Vou are given the ability to update the alternate cut sets for a selected system, the alternate Sut
sets for a group of systems, or the alternate cut sets for ull of the systems within the current family. To
invoke the Cut Set Update process for a single selected system, type <C> (Cut Set Update) in the
option field, highlight the desired system, and press < Enter > . To invoke this process for a Jroup of
syatems, mark the dasired systsms using the function keys F2, F3, and F4, type a <C> in the option
Jeid, and press < Encer> . To invoke tiiis option for all systems in the current family. clear all marked
entries with the F3 key ‘vpe < > 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 ‘ou are updating #=rrate 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 fields on this screen.  The default values that appear 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 Pr, Cutoff fiela, then only the cut sets whose product
f. - all of its event probabilities is greater than or . yuw to the value in the Cutoff Value field will be kept.
All other cut »ets will be removed from alternate case cut sets for that system. If you type an <N> in
this ‘isld, then the probability for the cut set will not be relevani for determining if the cut set should be
retained o 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 Cutoft field will be kept in the alternate
case cut sets for 2t system. All other cut sets will be rer sved. 1f you type an < N> in this ficld, then
the number of events in a cut set will be irrelevant for dutermining if the cut set should be retained or
discarded.

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

Perform (

Use Base

Figure 68. Cut set generation cutoff values

! updated as the calculations

During processing the screen shown in Figure 69 18 displayed an
proceed. Upon completion of the cut set update, the results are displayed as shown in Figure 67. When
finished viewing the results, press < Emer + to return to Figure 64

Faml Ly e
SURRY [ A i Yy ¥ ¢ S

Numbe
rent Cut Set Numbe

e B et S . AT — e

Figure 69. Statu., screen for cut set update
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Anealvire Systenms

Currently Processing --.-___..T

Total Number of samples. ... 1000

Current Sample e 382

Rurining Mean Ve ue
1.264E 001

Press Esc 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
Results screen for viewing: the system name, random seed used, the number of samples generaed in this
process, the total number of events and cut sets in the system being processed, the point estimate, the
mean, the median, the Sth 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 analysi:
Figure 73 illustrates the Uncertainty 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 resuits 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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Uncertainty Resy

Name

Random Seed 4BE50
Sample $1ze 1000
Point estimate
Mean Value

S5th Percentile
Median Value

95th Percent
Minimun Samg

Max imam Samg
Standard Dev

Skewness
Kurtos's

Elaps

Figure 73. Monte Carlo uncertainty results

e senmmnmnees () §

INTAINMENT SPRAY

yul
PRE
PRE

Figure 74. Display system results screer




6.3.1 Exit

This option terminates the process and toturns to the Fault Tree Analysis screen (1 1igure 63), To
invoke the option, type <E> in the option field and press < Enter >, or press the < Esc > key

6.3.2 Cutsets

To invoke this option, enter a < > 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 contritutes 1o the syswem, 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 18 discussed in the
following paragraphs

Frequency

<. 6008 - 004
6008 - 004
D00E - 004
000¢ - 004
000E - 004
. TOOE - 005
000E - 008
O72€ - 008
4 7S¢

0008

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 redefine 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 I'his will bring up
the screen shown in Figure 76
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No cutsets gualify




SURRY

W L ement

Figure 77. Using Include to partition a system

Comg | ement

requency

&00E - 00
00§
)00E

CPC-MDP - FR-SW10A
PC-MDP - FR-SW104A
NP1 -MOV-FT-1115¢

Figure 78. Using EXclude 10 partition a system
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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 1o 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
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 contaiy any of the
cualified events then the message No Cut Sets Qualify is displayed at the bottom of the
screen

Reset: This option sets all events in the data base to qualified. This, of course. removes
all partitioning from the current system cut sets. To activate this option, type <R > in
the option field and press < Enter > (Assume the partition shown in | igure 77). The
original cut set list is the result, as shown in Figure 75

View Events: This option displays the list of family events and allows you o mark those
events that are to be considered qualified events (Figure 79). To activate this uption,
type <V > in the option field 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 Pusivion 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

iam'|y

SURRY

P N B W g > ¢
* ACC- C ¢ K CK VALVE CvV1D7 LE 10 OPEN
F1-CVI CHECK VALVE (V109 S 10 OPEN
-FT-CVIZ28 C VALVE V128 FAILS TO OPEN
“E7+¢ 0 CHECK VALVE CY130 IL 0 OPEN
FT-C > CHECK VALVE CVI&S 1L 0 OPEN
FT 4 K VALVE CVIAT7 ILS T0 OPEN
PG- 18652 ACC MOTOR OPERATEL 1B65SA PLUGGED
PG~ 18658 ACC MOTOR OPERATED VALVE 18658 PLUGGED
PG-1865C ACC MOTOR OPERATED VALVE 1BASC PLIGGED
ST-1K1 480V AC BUS 1KY BUSWORK FAILURE

<F3> <Fi>
Mark Range

Figure 79. Mark events to view
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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 1D, system, component type,
faillure mode, and location (Figure 82). To invoke this option, type < B> in the option field, highlight
a cut set, and press < Enter >

»

Event Kame Descript

. T —y ——

Probab: ity Comp

Type

System
MPI-CKV-FT-Cv410 CHECK VALVE CV410 FAILS TO OPEN
1.000€ - 004 L1

Use <Pgup> or <Pghn> to display more Events
Press <Enter> to Return

Figure B2. Details of a cut sets basic events

6.3.2.5 Complement. The Con.plement option operates on the current system partition. [ts
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 inveke 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 limportance

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 coniributed by the basic event

. Risk Reduction Ratio - an indication of how much the minimal cut set upper bound would
decrease if the basic event was mac - perfect (never fail}.

. Risk Increase Ratio - an indication of how much the minimal cut set upper bound would
increase if the basic event was aiways failed
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Exit Sort / Name / Qccurrence / Probability
Reductior Increase

Risk Reauc, Risk Incre

o

Event Name ®o rob |
- Kat Ratio

Occur
Pl -CKV-FT-CVR0 1 104+ 00 ¥.4188+002

Figure 84. Importance measures sorted by probability

6.3.4 Uncertainty

e Uncertainty option displays the distribution and confidence limits of a system for both base
These values were calculated using either the Latin Hypercube or the Monte
To invoke this option, type < U > (Uncertainty) in the option field of the
Figure 85 shows the

and current data values
Carlo simulation technique
Display System Results screen, highlight the desired system, and press < Enter >
base and current case uncertainty data for & highlighted system

From this screen you may either return to the System Display screen or view the yuantile values
T'o return to the System Display screen, type
To view the quantile
A screen showing the

If you wish

associated with the current case data or the base case data
(Exit) in the option field and press < Enter >, or press the < Lso > Kkey
> in the option figld and press < Enter >

To return to the previous screen, press < Enter >

an <E>
values for the current case, type 4 <(
quantile values will appzar (Figure 86)

to view base case guantile values, type a <B> in the option field and press < Enter >

6.4 Cut Set Editor

with the means to edit the base case/alternate system cut sets

e cut set editor provides you
jata base. base case and alternate, or current case
in the current case locition. The user may save a set

[he user can choose to edit

IRRAS provides room for two sets of cut sets in the ¢

Whenever IRRAS creates cut sets, they are stored

of cut sets 1o the base case location by pertorming a Base Case Update
either base case or aiternate cut sets; however, the results are a ways st red n the alternate case location

fanuary 1992



UNCERTAINTY DAY

e e —

Option 1 / Current Quantile

Base
Mean DO Median & . 237%

S$td. Dev Skewness 1.65TE+000
5th % Minimum 5.65&E - 004
P5th % ! 004 Max i mum 7.9'2¢ - 004

Probability

urrent
Med | ar &.237E-004
Skewness 1.657€+0
Minimgn 3.654F 00
Max |~ 7. 9198 - O(

bat

Figure 85. Uncertainty data display

95% Confidence LRRENT CASE
ibut i on interval On 95% Confidence
le Leve Quantile Level Interval on Qu¢

cent) in X ile vValue ower Bound

6544¢
L6546F
65468
E5486F
6546E
6546E
6546E

Figure 86. Qua



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 prchability of a complemented event is | - the failure
probability

To ivoke 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 b ¢ case cut sets and/or aliernate 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 < A2, highlight
a system showing a letter A, and press < Enter > . If a system name s not flagged with a B or A it may
still be edited

CONTAINMENT SPRAY
CONTAINMENT SYSTEMS
CORE VULNERABLE 10 CL

PRESSURE INJECTION AUTOMATIC
PRESSURE INJECTION MANUA|

PRESSURE INJE N RCFP SEALS
{ON

INJECT EMERGENCY BORATION

P e S e e

Figure 87. System sele tion for cut set editor

In any case, a screen 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 options include: Exit, Add, Modify
! ; t an iyl .

Delete, Locate, Next, Previous, Search, Options, Insert Events, Replace Events, Copy Cutset and Replace

Events. Undo. and Find and Delete Cut Set. The Add, Madity. and Delete functions will perform theur

function on either the entire cut set or on a single event in a cut set daepending upon wnere the Cursor

positioned at the time the key to activate the function is pressed.  If the cursor is in the first column of
the screen. then the function will be performed on the entire cut set. However, it the cursor Is in one
of the other four columns. then the function will be performed on the event where the cursor is

pe sitioned




BASE CASE CUT SETS

Exit / Add / Modify / Delets / Locate / Next / Previous / Search / Options
Insert Event / Replace Events / Cony Cuiset and Replace Events Unde
Find and Delete Cut Set

S8t F swsbyent Names
11L0SP QEF
O RWT-TNK-LF-RwST
2/CSS-CCF-FS-CS1AB
&ICLS-ACT-FA-CLS2R (CSS-MOV-FT-101A
SIACP-CRB-CO-15J7 [CSS-MOV-FT-101A
GIACP-BAC-SY-46KV1) [ CSS-MOV-FT-10%A
7
B
v

-3
o
-

“F§-DG13

CLS-ACT-FA-CLSZA [CLS-ACT-FA-CLS28
CLS-ACT-FA-CLS2A |CSS-MDP-FR-1BINR
PICLE-ACT-FA-CLS2A ICSS-FLY-PG-CS1H
10/CLS-ACT-FA-CLS2A [CSS-MOV-PG-1008
11 CLS-ACT-FA-CLS2A |CSS-MDP-MA-CS18
ACP-CRB-CO- 1441

Figure 88. Cut set editor main menu

To move the cursor about the editing window, use the keyboard cursor pad. The arrow keys
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>
key moves the window down one page. < Cutrl-PgUp > and < Ciri-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

642 Add

This option allows you to add a cut set to a system or an event to a cut set. To add a new cut set
move the cursor into the set number column and press <A >. The cut set display is cleared, and the
cursor 1s 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 addit/
The window is then updated and the cursor is positioned on the new cut set (Figure #1). The < Insert>
key also invokes the Add option
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Figure B9. Cut set editor exit screen
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name. Figure 93 shows the results of adding a new event







BASE CASE CuT SETS

Exit / Ak / Modify / Delete / Locate / Next Frevious Search / Dptions
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Find and Delete Cut Set
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1804 | ACP-CRB-CO-15.8 FORF DGN- FS-DGOY DGN - MA
1805 [ACP-CRB-CO-15.8 S1-FDRF CRB-F1-153 DGN-FS
1806 |ACP-CRB-CO-15.8 ST-FORS DON-FC-DG3UZ |DEP-DGN-FS
ALP-CRE XBRF
1BO7 |ACP-CRB-CO- 1548 [{ FORF DGN-FS-DGOY OEP-DGN-FS
1808 ACP-CRB )= 15H8 ST-FORD OEP-DOGN-FR-DGOY QEP-DGN-FR
1809 |ACP-CRE-CO- 1548 oEP 57 FORD DON-FR-DGOT OEP-DGN -MA
1810 | ACP -CRE 1548 $1+FDRD : CRB-FY-15J3 | OEP-DGN-FR
1811 |ACP-CRB-CO-15K8 &1 FDRD DGN-FC Q6302 'OEP-DGN-FR

-

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 and press
the <M> key. This will display a screen containing the first 20 events 77 avai'abie) of the cut set to
be modified (Figure 94). After making modifications to the events of the cut set, press < Enter > (0 save
the modifications or press < Esc > 1o abort the modification process

Te change 2 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 95) to allow vou to modify t
current event. When moditying an event, you inay use all of the alphanumeric keys, in addition 1o
<ins> and < Del > keys

)
!

6.4.4 Delete

This option v§ vou 1o delete an entire cut set or an individual event.  Placing the curs

a cut set number and pressing < D> causes the entire cut set to be deleted. It the cursor is placed

N event name, the event at that jocation ufxiv\ {8 deleted from the cut set

When the delete option is mvoked, the option list on the display is replaced by a veto menu
For deletion the Vel ptio dways 1 v On unless you spec v 1 it oft The veto apt
AGCTH as !
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Stop. Typing <S> aborts the delete operation for the highlighted cut set or event

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

6.4.5 Locate

The locate option allows you to search the list of all existing events and the list of all the aewly
added events for events that meet the desired search criteria, Everis 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
unigue events that exist in the current set of cut sets is listed on this screen, along with the number of
currently qualified events

pumemsenn s b @I |y sm— wosawr CUT SETE wemnny
SURRY Locate [(

Total Number of Events
Number of Qualified Events

Option |i Exit / Locate / Next / Previous

Event Attributes s
Names Comp 1d Sys Train Type ¥ /¥ode
<p>pCP*

<«G»

Class Attributes

Figure 86. 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 field, the cursor will be placed on the first
occurrence of that event name within the current set of cut sets. If the event does not exist within the

current cut sets, then a message stating the event was not found will be displayed

If the locate function has not been performed then entering an < E > in the option field will
simply terminate the locate function. This may also be terminated by pressing the <Esc> key

4.5, -ate, This option searches the list of all existing events and the list of all newly addec
6.4.5.2 Locate, This option searches the list of all g t i 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 guestion mark (7) matches any single character in its specified
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search starts with the top cut set of the current display Iype the desired event nane 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 positiowng the cussor
on the next or previous occurrence of the requested event name

ALTERNATE CUT SETS

Speed
Enter the event name to be
Use <Enter

Set ¥ s vent Names

11Ul
CRANKE LD
CHANKEL !
CHANNEL S
CHANNELCCE
RIBMCCT

7 RTBMB
ETEMA
1RAZ

sCOILCCF
RTHAMB
R TBMb

Figure 98. Search for a specific event

6.4.9 Options

The Options command provides the capability of setting Cut Set Editor defaults. To invoke this
option, type <O> . The normal option list will be 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 w 9999

. Veto - Veto tells each operation to ask again if you wish to modify the cut set data. By
default, this is turned oft
. Delete Veto - Functions the same av Vel However, it applies only to the Delete

command. By default, this 18 turned on
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Figure 99

6.4.10 Insert Evemt
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Figure 101. Find and replace a string
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Figure 102. Copy and replace a cut set

6.4.13 Undo

This option ailows you to recover the last ite.n deleted. The item may be an entire cut set or a
single ever’ A deletion may be undone only if the Undo Delete command 15 used immediately after the
deletion has occurred. To invoke the option, type < U >

6.4.14 Find sod Delete Cut Set
This option allows you to delete all cut sets that contain 2 specified 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

T'o invoke this option, type <F> . The option liet will be replaced with tie find and delete request
(Figure 103)

6.5 Logic Editor

This option allows you to modify the logic of a system or subsystem. When vou 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

This Oplion terminates the process and returns yvou to the Fault Tree Analysis screen (Figure 63
: ¢

o invoke this option, enter an < E > in the option field and press < Enter >  or press the < Esc > key
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Figure 107. Modify logic editor data

6.58.2.8 Locate. This option allows vou 1o locate a specified gate or event. When you invoke
this v 'ion, Figure 109 will appear at the top of the screen prompting you to enter the name you wish
to kncate. 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

6.58.2.6 Next. This option highlights the next record in the display
6.5.2.7 Previous, This option locates the previous record in the display

6.5.2.8 Insert. This option allows you 1o insert & gate or event name. When you invoke this
option, Figure 110 is displayed. This option uses two names: the find and the insert replace name
T'he find name is the name t be matched. It may contain any number of "* " characters. These
wild card tharacters have the same meaning as they do in DOS file names.  The insert field cannt
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

this option, Figure 111 is displayed. This option uses two names
The find name is the name 1o be mached. It may contain

When vou invoke
the find name and the replace name
any number of wild card characters. The
‘replace with’ field cannot contain any wild card specifications
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7.0 CREATE EVENT TREES
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7.1 Exit

This option terminates the event tree option and returns you to the IRRAS main menu.  To
invoke this option, highlight the Exit option and press < Lnter >

7.2 Create Evenmt 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.

10 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 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 (s)

The move command, which is represented by e aliows you o 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 18 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 1o a new location on the
screen, To invoke this option, position the cursor on the «EDIT-» 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 1o Pick the intersecting point of the new branch, [he cursor will change
from a filled cursor arrow to an ‘empty’ 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 vertical position of the new branch. The vertical position determines whether
the new branch will be added sbove or below the existing branch.  Position the cursor to the desired
vertical position and press the ieft mouse button. The diagram is redrawn with the new branch added
The prompt 1o Pick the intersecting point of the new branch wiil 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 ne prompted 10 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 1o terminate the deletion process.

7.2.4.4 Copy. This option allows you to copy existing hranches of the tree to new locations
When you invoke this option, you will be prompted to Pick beginsiing 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 curcor 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 o 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 vertical location of the start of new sub-tree. Pick
the new locatiot: and press the left mouse button

7.2.4.8 Pass. This option allows you to change a branch to a pass. When you invoke this
option you will be prompted 1o 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 & pass? Left = YES, Right = NG I this is the branch
you wish to change into a pass press the left mouse button; otherwise, press the right mouse button. 1f
you respond yes, the branch is converted 10 & pass. If you respond no, the process is terminated. In
either case, the prompt Pick the branch that is 1o 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 invoke this option, you will be prompted to Pick beginning of the branch to page Posiiion the
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7.2.5.8 Name?. To conserve space on the diagram, a limited number (default is §) of characters
of the event name are displayed on the diagram. Use this option 1o display the complete event name (all
16 characters). “Whan you invoke this option you will be prompted to Pick an event name. The 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 button. The entire event name will be displayed on the promp! line
at the bottom of the screen. The cross hair will remain so you may select additional event names o
display or prese the right mouse button to terminate the process

7.2.5.6 Width. This optior dlows you to change the displayed width of the event names
When you invoke this option, you will ve prempted to Enter top width size <old size >  Enter the new
top width size and press <Enter > You may enter a value greater than | (default is 3). 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 Size. This option allows you to change the text size of the event names. When you
invoke (s option, you will be prompted to Enter new top name text size < 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 size does not change. If the text size is changed, the tree will be
redisplayed with the new top text size.

7.2.8.8 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 fomt 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)

7.2.8.9.1 «DESC- —This option allows you t0 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 Lutton, 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,

7.2.5.9.2 Edit—This option allows you to edit or add any event name descriptions
contained in the uisplayed diagram. When you select this option, you will be prompted to Pick the event
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 Backspace and End
keys. The Backspace 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 10 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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Figure 121. DESC pop-up menu

.10 A
January 1992 ‘



7.2.89.3 Size—This option allows you 10 specify the height of the event descriptions
in your diagram  The prompt Enter sew top description text size: < old size > will be displaved. At
this prompt, enter the desired ‘ext size and press < Enter > You may enter a value of 0.01 10 9.0, The
event descriptions will be displayed 1o the new size

7.2.59.4 Line—This option ailows you o specify the number of lines in event
descriptions.  Wien vou invoke thiz option, you will be prompted 10 Enter new top description line
count: <old count> . At this prompt, enter the desired Line count and press « Enter > . You may enier
a value of O or greater. The event descriptions will be displayed with the new line count

728985 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 (see Figure 122)
Seiect 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 unigue number and some textual information. This 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. (See Generating
Sequence Logic sectinn 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. This 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 horizontal 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 Header, Place Header, Edit Height, Edit Size,
and FONT.

7.26.1 «ENDS-. This option allows you to move the pop-up menu to & new location 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 10 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 10 Pick the leafl corresponding to the desired endstate
information. The cursor is placed on the tree at the end of the sequences. The cursor will only move
in the vertical ~ sction 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 prompred to Enter Text:. 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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Figurc 122. Font selection for event descriptions
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The two remaining fields are toggle switches. The toggles allow you 1o specify whethe: i not
1o display the item

IRRAS provides four columns of information for the user 1o add additional information about
cach 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 usad 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 above

To terminate this process, press the right mouse button. The window will disappear and you will
be returned to the Pick the leal corresponding to the desited endstate information prompt At this
point, you may select another end state or press the right mouse button (0 terminate the process

7.2.6.3 Edit Header. This option allows you to edit header information  When you invoke 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 prompied 10 Pick the box to be edited.
Position the cross hair over the box 1o be edited and press the left mouse button. If you selected to edit
sequence names, end state names, ot frequency values you will be prompled to Enter text:  Emer the
desired text and press < Enter > 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 Place Header. This option allows you to move & header 1o another location on the
screen. When you invoke this option you will be prompted 10 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 1o be moved and press the left mouse button
You will be prompted to Pick the placemient 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 1o
relocate or press the right mouse button to terminate the process

7.2.6.8 Edit Height. This option allows you 1o specify the height or distance between branches
(nodes) of the diagram. Wiien you invoke this option, you will be prompted to Enter new node height
<old height> > At this prompt, enter the desired node height and press < Enter > . You may enter
a value greater than 0.0 The tree will be redisplayed with the new node height

7.2.6.6 Edit Size. 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 10 Enter new end state text size: <old
value > . At this prompt, enter the desired text size and press < Enter > . You may enter a value of 0.01
10 9.0, The tree will be displayed with the new end state text size

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 displaved (see Figure 124). Select the desired font
type by positioning the cursor over the font and pressing the left mouse button. You must select a fom
{or cancel} in order 10 continue
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Figure 124. Font selection for end sta
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72,7 TEXT

This option gllows you 0 add text 1o the dingram & any location, in any size and color  When
you itivoke this command, an additional pop-up menu is displaved (Figure 125 As shown, seven
options are availlable TEXT, FONT, Write, Move, Copy, Lrase, and EDIT

7.2.7.1 «TEXT-, This option allows you 10 move the pop-up menu 10 a new location on the
screen. To invoke this option, position the cursor on the « TEXT-» 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 bg 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 meny will be displayed (Figure 126). Select the desired font by positioning
the cursor over the font and pressing the left mouse button. You must select a font (or cancel) in order
o ¢ontinue. All new text will be displayed in the seiected font. Remember, you are changing the default
font type using this option. No existing text will be changed 1o this rew font type  To change existing
text, select the TEXT option, the EDIT suboption, and invoke the FONT command  You may then mark
existing text 10 be changed 1o the default font.

7.2.7.3 Write. This option allows you 1o write text at any location on the screen. When you
invoke this option you will be prompted 10 Pick text placement 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 > . 1f the show text option is turned on (See
VIEW option), the newly added text will be displayed on the screen. Next, you will be prompted to Pick
neat text placement location:. At this point you may select another location (o write text or press the
right mouse button 10 terminate the process

7.2.7.4 Move, This option allows you to move the selected text 10 a new location on the screen.
When you invoke this option you will be prompted to Pick region to be muved - press CANCEL 1o
quit, You sclect e tegion by marking the opposite corners of the text (0 be moved.  Position the cross
hair at the text yvou want 10 move and press. the left mouse button A sl dot appears.  Drag the cursor
across the desired text until the box totally surrounds the text. Press the left mouse button again, The
message Pick reference point - press CANCEL to quit will be displaved  The reference point 1= used

to give you some indication of the position of the text belng moved relativ o the box, Position the on
hair at the locwtion where you want thie selected text to be moved (0 feext, you will be prompted 1o Pick
placement poi ot pr ess UANCEL 19 resmieet.  Use the mouse to move the box (o the exact posit
Ahere you wi { ¢ 40 appear. When you are satisfied with the tow position press the left mogise

hution. The \elmm text will by moved 1o the new Jocaticn. The promm l’kk pla(‘emml POl - pross
CANCEL 10 resclect will be displayed again. At this point you may seiect another location 1o move he
text, or press the right mouse button or < Es¢ > key 1o terminme the progess

7.16 January 1992 .




P i 79 St s 7
,__,,Q'YF'Yo

BT T || e
2L L e oNT v
;,_f.f__ia_w- [ 1e |
‘\.}—‘J‘vltr . 5

ERLT))

IH

W‘b» t‘;;a“‘




Fiqu'B 126. FONT selection screen







Figare 127. EDIT pop up meuu
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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 cursor at the beginning of the text you wish to change and press the left moute button. A
small dot will appear. Drag the cursor over the ‘ext until the outline box surrounds all the desired text
Press the left mouse button. Next, you will be prompted to Pick the new text color from the color bar
To select & volor, 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 option 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 smali
dot will appear. Drag the cursor over the text until the outline surrounds all the desired wxi. When all
the desired text is surround'ed, press the left mouse button.  Wext, the prompt Enter the new text size
> will be displaved. At this prompt enter the desired text size and press < Enter > . You may enter a
vilue of 001 0 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 10 be changed or press the
right mouse buito= “o terminate this process.

- .

Just—This option allows you to justify selected portions of the text in your

diagram. Jue . «0on oo there the text will be placed offset from the placement point. When you invoke
thic option y> - . . smpted to Box the text to be charged.  Position the cursor at the beginning
of the texi to be . 4ot ad press the left mouse button. A small dot will appear. Drag the cursor over
the text until the . e « ompletely surrounds it. When the desired text is compietely surrounded press

the left mouse oud You will be prompted to Enter text justilication -("L’ = Left, "R"=Right,
*C*=Center) > Enter the desired justif “ion and press < Enter > . The prompt Bex next region to
oe changed will be displaveu. At this point you may select additional text 10 modify or press the right
mouse button to terminate this process. See Section 6.2.12 for “mpete discussion o setting the
justification

7.2.7.7.6 FC 'I—This option allows you 1o select the funt type for selected text. When

you select this option an a’ . nal pop-up menu will be displayed (Figure 128). Select the desired font
type by positioning the cv /€. the font and pressing the left mouse butlon  You must select a font
(or cancel) in order « Next, you will be prompted 1o Box the text to be changed. Position

the cursor over the text » n. anged and press the left mouse button. A small dot wili sppear. Drag
the cursor wver the text . 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 right mouse
button 0 terminate the process
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728 VIEW
. This option allows you to change the position and size of the displayed diagram. You may move

the drawing up, down, right, left, zoom in, zoom out, or restore the drawing to its original size 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 *  Invoking this option allows vou to shift the diagram up one page (previous
page). To invoke this option, position the cursor in the Page t bux 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 appea

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 ¢ 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 figure 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.

Seroll: Invoking this option allows you to move the diagram to anather location on the
screen, To mvoke this option, position the cursor in the Scroll box and press the left
nouse button. A white outline box apperrs, with a cross hair placed in the center of the
witline. Position the cursor at the desired location and press the left mouse button. The
ce0ss 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 (his aprion gllows vou to fill the screen with 8 small portion of the
original display (magnifics the selected portion of the screen). To invoke this option,
position the curser in the Zin (zoom i1n) box and press the left mouse button or
< Enter > . The message Pick first corner will be displaved. Move the cursor at the
start of the diagram to be enlarged and press the left mouse button, A small dot appears.
Next, you will be prompted to Pick next corner.  Drag the cursor .cross the desired area
until it is completely surrounded by the outline box. Press the leit mouse button. The
portion of the original display enclosed by the hox will now fill the entire screen. The
display can be restored (o its original size by invoking the Zres (zoom restore) option.
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Figure 129. VIEW pop-up menu
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Figure 130. FILE pop up menu
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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
irvoke this option you are prompted 10 Enter new text size > Enter the desired size and press
<Enter>. The Text Size box will reflect 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 Size 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 Pick a new color from the color bar  Position the cursor over the
desired color and press the left mouse button. The Line box will change to reflect the newly selected
color, (Remember, you may use the color feature (1t {) to display additional colors). All new lines
generated in your diagram will be this default color

7.2.15 %4 (Color)

This option allows you 10 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 > key. The next
series of colors will be displayved.

NOTE: When you try to exit the Create Event Trees option without saving 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 > 1o terminate the exit procedure.

7.3 Link Event Trees

This option allows you 10 define 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 1o 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 file, an
asterisk will appear in front of the file name.

<Fi> Marks all the displayed files for further processing.
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Option (G| Exit / Gererate Sequences / Link Editor / Sequence Editor

Sequence Generation Report File Name
BA #82.187

Bt
882 File Name = “CON" Sends report to the screen.
853 UPRNY Sercis report to the printer

BTIS filename Sends report to the hard disk file
BT1SE blank NO report is generated.

§12 <ES(» Exin Do not generate sequences,
8§17
FA Use Numbers For Sequence Names? Y
F§1
S Mutually Exclusive Top Name e e
<fs —§ 1 2

Exit Help Mark Line Mark AlLL Mark Range Locate

Note: Use «<Ctrl PgUp>, <Ctrl Pghr>, <Pgups, <Pghre, «%> «<{> for more Date

Figure 134, Generate sequences output screen

Afier sequence generation begins, the first message displayed is Reading Logic for event tree:
<event tree name>. As each sequence In that event tree is generated, the message Processing
sequence: <sequence name > is disp'ayed. 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 @« 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

7.3.2 Link Editor

This option allows you to specify linkage rules for an event tree. A linkage rule is a special case,
an exception, or substitution to 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-1'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-S. 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 | and rule n
takes precedence over rule n-1. The second and third columns are the conditionai columns. If & top or
system must exist before a substitution can take place, those tops will be named here. There is no limit
n the number of conditional ops for a rule. The fourth or replaced top column contains the tops to be
substituted and the fifth column contains the tops/sysiems 10 use in place of the replaced 1ops. The
following options are available: Exit, Add, Insert, Copy, Delete, and Restore

R i Y —— P —— 4 R . Y i 4
SURRY ]

_—

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

b
in < E> and press < Enter >, or press the < Esc > key. Figure 136 will be displaved asking you if
vou want to save the rules and then exit I'o 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 ne rule or modify an existing rule if the cursor
is in the first column, or add/modify & 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 fiest
column. Press < Enter > and the cursor will be moved to the second column. A line of dashes will
appear above the ruie that This is to assist in keepir the rules separated fo add a
conditional top, type < A enter the name of the conditional top, and type < Ente [f the name you
gntered 1s not a top for this event tree, the message Name not found... is displaye A LISt all the tops




Event Tree
| F12 I

Option: Exit / Add / Insert / Copy / Delete /
2 f Andg Then | ¢

e B — TOP EvONT e TOP EVENT e T R L — SYSLOM sy

Save Rules, then Eait? Y| (Y/N)

Note: Use <Pgup>, <Pghne,

Figure 136. 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
help form, type <F! >, move the cursor to the top to be added, and press < Enter > (see | igure 137)
All cona**ional 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 ¢ntered is not &
system. To modify a rule, position the cursor over the top/system to be changed type << A>3 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

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

7.3.3.8 Delete. This option deletes the entire selecied 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 tep, place the cursor in the column where the desired
system or top 18 located and type a <D >

7.3.3.6 Restore. This option restores the {ast 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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Figure 141. Sequence editor menu




7.3.4.2 Frequency. This option will display the frequencies or min cut upper bound values
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 resd
FREQUENCY and the carresponding frequencies will be displayed. You may now invoke the Line Edit
command to modify frequencies, it 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 he generated
or ignored). To invoke this option, enter an “@" in the option field, highlight the sequence whose status
is 10 be changed, and press < Enter > . Depending on the current status, an "@" 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 field, highlight the line you wish to edit using the arrow
keys, and press <Enter >, The selecied 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 {rom field to
field. 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 euter 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.

7.2.4.7 Header 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-defined 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 compiete, 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.

7.3.48 Chavge Transfer. This works as & 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.
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Figure 142. Global replacement using the sequence editor

This option allows you to plot graphics files

option for fault trees discussed

7.4 Plot Trees

This option operates the same as the Plot Tree
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

This option allows you
will be displayed

7.5.1 Exit

This option returns you 10 the previous screen

option field and press < Enter
7.5.2 lLoad

This option allows you
file will be performed

As shown, two options are available

To invoke this option, enter an <!
mark the files to be loaded using the function keys, and press < Enter >

7.5 Graphics Load

to load event tree graphic files. When vou invoke this option, Figure 143
Exit and Load

{0 invoke this option, enter an <E> in the

> . or press the <Esc> key

to load event tree graphics into the system. A conversion of the selected
> in the cption field, highlight the file or
A message will be displayed

telling you that the selected file(s) is being converted
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Figure 143

7.6 eXtract Event Trees

7.6.1 Exit

7.6.2 eXtract Trees

6.1 Clear Extracted Trees
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Figure 145. Warning screen for extracting trees
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¢ - flags the sequente as having cut sets that must be recaloulated
q - flags the sequence as having cut sets that must be requantified
u - flags the sequence as needing uncertainty distributions revaloulated

Once these functions have heen executed the corresponding letter is removed from the display
The options available from the Aralyze Sequences screen are Exit, Generate Cuy Sets, Cut Set Update,
Quantification, Uncertainty Analysis, and Splii Fraction. You have the choice of using either the Mante
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 Analyze Systems or Analyze Sequences is executed, IRRAS deletes a file
in the current family subdirectory called *SCREEN OLD." The file "SCREEN CPY" is then renamed
to "SCREEN.OLD." The summary screens for any operations performed during this sessior (using the
Analyze aption) 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> key

8.2.2 Generate Cut Sets

This option allows you to generate the cut sets for a selected sequence based on cut set generation
cutoff values. You are given the opportunity to specify several cut set generation cutoff values that will
be used to determine if a cut set is to be retained or discarded from the selected sequence.

You are 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, highiight the desired sequence, and press < Enter >
To invoke this process for a grouo 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 key, type < C> in the option field
and press <Enter> A message Process all records? (Y/N) will appear at the bottom of the screen
Type a <Y > to continue the 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 fieids 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 Define 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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Cutoff Value Ve set for prebability truncation

MIN < Cutoff Value Value set for event probability truncation
> Size “utoff Value set for cut set size truncation
Flag Sat . me The flag set name is the name of a change set (see

Sction 4.5.2) containing a set of ¢sents 10 be set 1o
either “T." "F," or "I" and flags 10 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 10 see if
there is a default setting for this sequence.  The default
can be set using the Event Tree Sequences suboption
under the Modify Data Base option (see Sect.on 9.3 6)
If there 15 a defaull setting, then TRRAS uses i,
otherwise, IRRAS uses no flags

11 the flag set name is set 10 “NONE " then no flags are
used

This option allows the user to specify changes o the
flags for each sequence without having io regererate the
fatlure data ~ch time. The fault tree logic Is pruned
before it is solved, dependent on these flags.

During processing, the screen shown it Figure 150 is disp.ayed and updatod as the calculations
proceed. Upon completion of the cut set genertion, the results are displayed as shown in Figure 18],

8.2.3 Cut Set Update

This opticn will update the alterna’e cut sets for a se'ected sequence based on cut set genc wtion
oute 7 values. Thas option opesates the same for sequences as it does for sy«tems.  Rather thar  ent
the inscructions, the reader is referred 1o Section 6.2 3

¥.2.4 Quantification

The quantification process will calvelnie & new muLmum cut set upper bound for the sequence
it sete using the eurrent date values (event change sets and altertise case cut sets The new minimun
cat set upner bound ts saved witli the aliernate case cut sete for the seleter soguence This option
operates the same for sequencos 4o it does o0 systers . Rather than repeat the instouctions, the reac:
18 roferred 1o Section 6.2 4

K.2.5 Uncertainty Analysis

Thic option allows vou 1o run a single uncertainty analysis for & sequence or an overal!
uncertainty analysis for a group of sequences. When you enter a < U > and press < Enter >, Figure 152
is displaysd. 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 sequences having a particular end stae,
or an analysis for all sequences within the current family.
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seed will be provided. You may use this value of emer 4 new vilue for the seed  To obtain & random
seed from the system clock, enter a zero in this field Thore will also be a default value in the field for

the number of %.\!n;:l(-- You may use this value or enter another vaiug You may change the default
alues tor both the number of samples ard the random seed 1in the Utility Options Define Constamts

suboption

Figure 184, Monte o calculatiorn Jue
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Figure 169. Monte Carlo group uncertainty results

8.2.5.4 ENd State. To generate an overall uncertainty analysis for all of the sequences within
a selected End State, enter an < N> in the option field. The End State Uncertainty menu will be
displayed (Figure 160). From this menu, mark the sequences using the F2, F1, and F4 function kevs
that will make up the group.  From this menu you may run an overall uncertainty analysis for either 2
single highlighted Fnd State, for a group of marked End States. or for all of the End States within the
current family

To invoke the uncertainty analvsis process for a single selected End State type <L>» or <M >
(Latin Hypercube / Monte Carlo) in the option field, highlight the desired Pnd State. and press
<Enter> To invoke this process for a group of Fad States. mark the desired Fnd Stater using the
function kevs F2, F3 and F4, type an < L. > or <M > in the option field and press < Enter > To
invoke this progess for all the Fnd States in the current family, clear all marked seguences and then tvpe
an < L.> or <« M > in the option field and press < Enter > A messuge Process all estries? (Y/N) will
appear & the hottom of the screen. Type a <Y > to continue the uncertainty analvsis for all of the End
Stites, or type an < N > 1o terminate the analysis

When vou have entered the desired sampling technique for the uncertainty analvsis, the
Uncertamty Calcutation Values screen (see Figure 184) will be displaved  Onge vou have entered valid
values for the uncertainty caleulations, the uncertainty analysis process will begin. During Progessing
the current End State status sereen will be displayed and updated as the samples
Are generated
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Exit Mark | ine Mark ALl Mark Range Lucate

Figure 160. End State uncertainty menu

Twenty-five samples will be generated at & time, before the status screen will be updated with
& new calculated mean value. Figure 161 illustrates the current End State status screen for the Latin
Hypercube sampling technique. Whien the requested number of samples has been genetated or the user
has terminated the process of generating the sumples by pressing the < Esc > key, statistical information
will be calculated using the generated samples. A sample mean, median, and standard deviation wil' he
caleulated 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 calcuiations, 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
technigue

If only one E .| State was selected (highlighted) for the overall uncertain’ ; analysis process, press
< Enter > to return 10 the Analyze Sequence screen from the Uncertainty Results screen. However, 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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8.2.5.85 Family. To generste an overall uncertainty analysis for all of the sequences within the
current family, enter an < F> in the option field.  The Family Uncertainty menu will be displayed
(Figure 163). From this menu, you select the type of uncertainty analvsis to be perforned on the family
(Monte Carlo or Latin Hypercube)

Dption IR Extt / Monte Cerlo Uncerteinty Latin Kypercube Uncertginty

Figure 183. Family uncerainty selection menu

When you have entered the desired sampling technigue for the uncertainty analysis, the
Uncertainty Caleulation Values screen (Figure 154) will be displaved  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 gererated at a time hefore the status screen will be updated with &
new calculated mean value. Figure 164 illustrates the current family status screen for the Latin
Hypercube sampling technigue  When the requested number of samples has been generated or the user
has terminated the process of generating the samples by pressing the < Lsc > key, statistica! information
will be calculated using the generated samples. A sample mean, median. and standard deviation will be
caleulated for the entire family. Coefficient of skewness and kurtosis, and guantile valves will be
caleulated for the family.  This data will be saved in the data base for the current family

Upon completion of these calculations, the following values will be displayed on the Uncertainty
Results screen for viewing: the Family name, random seed used, the number of samples generated in
the process, the total number of events and cut sets in the Family being processed. the point estimate,
the mean, the median, the Sth and 95th percentile values, the minimum and maximum generated sumple
values, the standard deviation, the skewness and kurtosis, and the time involved 1 perform the analvsis
Figure 168 illustrates the Fumily Uncertainty results screens for the Latin Hypercube sampling technigue

8.2.6 Split Fraction

This option allows you to quantify the sequence cut sets using the mincut upper hound vilues that
have been calculated for each successful or failed system which make up this sequence  This option does
Wt generate cut sets and 8 usually used 0 give you a quick approximation of the actual result, The
actual results may be obtained by generating cut sets and guantifying these cut seis
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fo invoke this option, enter an < § nthe option field, highlight the desired sequence, wnd
press < Enter » Fhe guantification results are show iSO L1 \f the e shown o

Figure 166

Figure 166. Split fraction display screer

As wWith previous PraONS, YOou may specity several sequences or 4 range of seguences us ing the
< F2 and < Fa > function keys respectively . To process all sequences, enter an < S > in the option
field and press < Enter > The message Process all entries? will be displayed. At this prompt, enter

a <Y

8.3 Display Results
This option allows you to display the results of your sequence analysis. gispiay the results
highlight Display Results or type & <D > on the Event Tree Analysis menu and press < Enter » . The

Display Seguence Results screen will be displayed showing the list of sequences available in the current

family.  This option operates the same for sequences as it does for systems  Rather than repeat the user

INStructions, the reader 8 reterred to Section 6.3
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MODIFY DATA BASE




the screen, and & aessage Please enter name 1o locate will appear The
user shog:g enter the name 1o be located and then press < Enter > . This
waure will place the highlight on the located name.  If the required
name 5 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

r—-. Family oo
SURRY

Opt i ar f £ Add / Mogity / Deiste ext

per Family Name s Directory Descriptior et s e cnteonay
BROWK) BROWN 1

DEMO DEMC Demonstration semple fami ly

LEARN LEARN semple family of date for the SARA &.(

LEARN LEARNS Sample family of deta for the SARA & .(
PRACATA BT PRADATA 81
SURRY SURRY SUREY UNIT RELEASE DATE

Figure 168. Fumily 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 < FEsc> key

92.2 Add

This option allows you to add a family to the data base. To invoke this option type < A > in the
option field and press < Enter >. The Add Family screen (shown in Figure 169) will be displayed. The
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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

Option A Exit / ASd / Passwords

PP p—
Locat ion Compary Type Design L

Description Tree Type

Operational dete Qualiftication dete Rission time
/ 7 J / f

Figure 168, LEditing screen for adding a family

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

9.2.2.2 Add. Thic eotion performs the actual addition of the family to the data base. To invoke
this option, type <A > in the option field, enter & family name and any of the other information you
wish, and press < Enter > . At completion of the Add you are returned to the Edit | amily screen, where
the addition of the new family will be reflected

9.2.2.3 Passwords. This option 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 10 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 aption, type
<E> in the option field and press < Enter >, or press the < Esc>» key

9.2.3.2 Modify. This option applies the actual modification o the fuinily data to the data base
To invoke this option, type <M > in the option field, modify any of the data fields on the screen and

press < Enter> . On completion of the Modify you are returned to the Edit Family screen

9.2.3.3 Passwords. This option not yet available
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9.2.4.1 Exit. This option returns you 10 the Edit Family screen.  To invoke this op<ion, type
< E> in the option field and press < Enter > or press the < Fsc > key

9.2.42 Delete. This option verifies the delete family request  To invoke this option, type
< D> in the option field and press < Enter > A warning screen is superimposed over the Delete
Family screen aliowing you to cancel the deletion process (Figure 172). Enter a <Y > 1o delete the
family or an < N> 10 terminate the deletion process. If you respond with a <Y > the message
Dedetion completed will be displayed at the bottom of the screen

Option (D] Exit / Delete

N ine Lotetior L oty Type Design yondor
LEARN

Gescription free Type
4 i

Song:le famiily o

FARKI NG
Opers notime
This family gdirectory and all of ita JE«DOY
filles will be deletedt!

Do you wish to procesd? & Y/N

Figure 172. Warning screen for a family delete

9.2.5 Text

his option allows you to view and edit any descriptive text associated with a specific fumily
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. Vhe following keys
allow you to display additional lines of text

Pghn . Presents the next !3 fines of text
Pgilp ; Presents the previous 13 lines of text
Cerl-PgDn Presents the last 13 lines of text
Ctri-PglUp Presents the first 13 lines of text

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
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Alt-A Adds & line after the line at the current cursor position

Alt-B Adds & hine before the line o the curtent curser posttion

AltH Displays editing kevs help  eer

Alt-D Deletes a line at the curten:  Jrsor POSILION

Alt-R Restores the previous deleted text

Dl Deletes a character at current cursor POSH IO

Ins Inserts a character at current cursor positior

Crrl-End Deletes all characiers from the current cursor position to the end of the

CUrsor lhine
The arrow kevs are used 1o move the cursor w ithan the block of text

e editor does not line wrap, therefore, YOou must use < AltA > to establish each new iine of
text. I you wish to save vour text changes, press <(Cirl-Z > Afier you have pressed < Cul-Z > vou
are returned to the Edit » amily screen with the message Text record modified displayed at the bottem
of the screen. If you pressed < Esc >, you will be returned 1o the family selection screen with the
message Text record not modified displayed at the bottom of the screen

9.3 EVent Trees

This option allows you 10 modify event tree data records. To invoke this option, type < V> in
the option field or highlight EVent Trees and press < Enter > . The Edit Event Trees screen histing all
Of the event trees belonging 1o the current fumily will be displayed (Figure 173).  The modification
ptions are: Exit, Add, Madify, Delete, Text, Sequences, Base Case Update, and Clear Alternate Case

-
[ £ d t F v enit ! ¢ @
T ————

veiete Text
ear Alternate

e — wasnae. \) & &
BRIDGE TREE, LARGE LO
DRIDGE YTREE, MEDIUM LOCA

BRIDGE TREF, SMALL LOCA
BRIDGE TREE, VERY SmALL LOLCA

BRIDGE TREE, STATION BLACKOUYT AY UN 1
BRIDGE TREE, STATION BLACKOUT AY BOTH UN
BRIDGE TREL, LOSS OF MAIN FEEDWATER
BRIODGE TREE, STEAM GENERATOR TUBE RUPTURE
ARGE LOCA EVENT TRES

MEDIUM LOCA EVENT TREE

e ——

Figure 173. Selection screen for event tree editing

)6 January 199;




901 Exit

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

932 Add

When the user creates event trees using the graphical event tree editor or loads a graphical event

tree from another data base, an event tree record is automatically added to the data base. The user need

“ty use this option if the graphical event tree format (s 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
iptions &t this point are Exit and Add

proconss | @M |y

SURRY

W it
Descr ipt lon
Initisting Event Name

Figure 174. Editing screen for adding an event tree

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

9.3.2.2 Add. This option performs the actual add of & new event tree record. To invoke this
option, type < A > in the option field, fill in the requested data fields, and press < Enter »  The required
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 > 1o position the cursor in the window. Use the
arrow, tab, of 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 added will be displayed at the bottom of the screen

9.3.3 Maodify
This option allows you to modify an event tree record.  To invoke this option, type <M > in

the option field, highlight an event tree name, and press < Enter > The Modify Event Tree screen is
shown in Figure 175 The options at this point are Exit and Modify
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Name ATws)
Desoription CORE DAMAGE TREE, ANTICIPATED TRANSIEWRT WITHOUT SCRAM
Inttiating Event Name 1f-1

Figure 175, Editing screen for modifying an event tree

9.3.3.1 Exit. This option returns you 1o the Edit Event Trees screen.  To invoke this option,
type < E> in the option field and press < Enter >, or press the < Esc > key

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

To modify the initiating event field, position the cursor in the Initiating Event Name field to
display a window listing all initiating events for the current family. Press < F1 > 10 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 veu to delete an event tree record and associated sequence records from the
data base. Te 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 Exit. This option returns ver o b= Edit Fvent Trees screen.  To invoke this option,
type < E> in the option field and press < Enter >, or press the < Es¢ > key

9.3.4.2 Delete. This option performs the actual deletion of the event tree record. To invoke
this cpuion, type < D> in the option field and press < Emer > . A warning screen will appear, allowing
you to cancel the deletion at this point (Figure 177). If you respond Y (yes), all sequence records
assoctated with the event tree will be deleted from the data base. You will be returned to ihe Edit Event
Trees screen with the message Record deleted displayed

9.8 January 1992



ATys?
(ORE DAMAGE TRIEE

Wil
CORE DAMAGE TREE, ANTICIPATHL

¥APR N

Deleting an Eventrer
" SHgUentes o)
fventree 1}

to proceed

Figure 177. Wurning screen for an event tree deletior

935 Text

Fhis cption gllows you to view and edit any descriptive text associated with a specific event treg

This option Operates the same as the Fext option discussed in the Family section. Refer 1o Section 9.2.5

.36 Seguences

Phis option allows you to modify the sequences associated with an event treg i ivoke this
option, type <38 > in the option field, highlight ar event tree name, and press < Loter > | It an event tree
was not highlighted before pressing < Enter > | the message An event tree must be highlighted first
will be displayed.  After highlighting an event tree and pressing < Enter the Edit Sequences screer
shown i | 1gure K W b JJ\E' ayved Ihe editing opti 1O Seguendt are: bxin, Add, Modify

Dyelets lText, Hase ase | paate, and Clear Alternate € ase
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9.3.6.1 Exit. This option returns you to the Edi Event Trees screen. To invoke this aption

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

9.3.6.2 Add. This option allows you to add a sequence record 1o the data base. To invoke this
option, type <A > in the option field and press < Enter>  The Add Sequence screen is shown it

Figure 179. The options at this poimt are Exit and Add

P . e P R A . P ————" 42 B + i

N ame

| Des
£na State

Fleg St Nanw

e e U P U ——— |

Flgure 179 I .f.?;".' screen tor d.hf'!)p 4 sequence
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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

De.et e Sequence

e R-1
Description ATWS -« UNFAVORABLE MODERATOT TEMPERATURE COEFFICIENT

Figure 181. Editing screen for deleting a sequence

9.3.6.4.1 Exit—This option returns you to the Edit Sequences screen. To invoke this
opuon, type < E > in the option field and press < Enter > | or press the < Es¢ > key

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 field and press < Enter > The message Record deleted.
will be displayed at the bottom of the screen

9.3.6.8 Text. This option allows you to view and edit any descriptive text associated with a
specific sequence. This option operates the same as the Text option discussed in the Family section
Refer to Section 9.2 8

9.3.6.6 Base Case Update. This option allows you to everwrite all base case (original) data
with the current case data. The base case cut sets wil' be set to the alternate case cut sets; the base case
uncertainty data will be set to the current case uncertainty dats, and the base case quantile vialues will be
set equal 10 the quantile values for the current case. The base case minimum cut set upper bound will be
initinlized 1o the current case minimum cut set upper bound. WARNING: The original base case data
will be lost if this optica is «vecuted!

The base case updaie may be performed on & single sequence, a group of sequences, of on all
of the sequences in the current family. To activate this option for & single sequence, type & < B > (Base
(Case Update) in the opuon tield, highlight the desired sequence, and press < Enter T'o pertorm a base
case update on a grouo of sequences, mark the desired sequences using the P2, F3, or B4 deys, type o
< B> in the option field and press < Enter > . To perform this option on all sequences in the curreni
family, type @ < B> in the option field and press < Enter > . A message Process all records? (Y/N)
will appear &t the bottom of the screen. Type a <Y > 10 continue the base case update for all of the
sequences, or type an < N > to discontinue the update for all sequences
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A warning screen (Figure 182) will then be displaved asking for a (Y/N) confirmation prior to
performing the update. To terminate the update. type an < M > in the option field or press the < Esc
key. To initiste the base case update, type & <Y > in the option field. This will cause the current case
data to overwrite the hase case data. Upon completion of this process, a message Base case update

complete will be displayed at the botiom of the screen

il RS )
SURRY Ii:! 1 S eqQquencecs

Exit Add / kogity / Delete ot
Base Cone Uptiate Cloar AlLterrate Lase

w lane a0 LAt b e

on transtfer the giternate or temporary value

the Sate tase 10 the Dase 114 he i Dipse hat

Figure 182. Base case update for sequences

9.3.6.7 Clear Alternate Case. This option clears all alternate case information for the specified
equence(s) To invoke this option, type & < C> in the option field, highlight the desired sequence and
press < Bxter » . A warning will be displayed (see Figure 183), To continue ¢, 8 <Y > and press
< Enter > | otherwise enter an < N .~ and press < Enter > 10 termunate the process

9.3.7 Base Case Update

This \1“\!]{\“ operates the same ac describe in Nection 9 16K g\-(-(\v 1 \('q“‘-u‘ e far the

specified event tree are updated
238 Ulear Aliernate Case

This option operates the sume as Jesc jhad Section 936 7, except the sltermate case

rformation tor Jll sequences for the spectfied event tree i€ oleared ‘see Figure 184)
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WARNINZ: Th option will clear the alternate or teomx

$' sred in the dats base

Figure 183. Clear aliernate case for selected sequence(s)

WRRPR T L R —
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Delete Text Sequences

Alternate Case
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nis option Wil clear the alternate ¢ tempora

stored in the data base for a the sequences ass

wWith the highlighted/marked eveany tred

Figure 184. Clear alternate case for event trees




9.4 SYstems

This option allows you to modify system data records. To invoke this option. type <Y > in ¢’
optior: field or highlight SYstems and press < Enter > . The Edit Systems screen i1 «! of the syste
contained in the current family (Figure 185). The mndification options are: E. 1, Add, Modify, Delet
Text, Base Case Update, and Clear Aliernate Case

Systems

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

[:r5(:<(:!\r.n

CONTAINMERT SPRAY

CONTAINMENT SYSTEMS

CORE VULNERABLE T0 CD

KIGN PRESSURE INJECTION AUTOMAT | C

HIGH PRESSURE INJECTION MANUAL

ALaH PRESSURE INJECTIC RCP SEALS

HIGH PRESSURE INJECTION EMERGENCY BORATION
ACCUMULATORS

LOW PRESSURE INJECTION

INSIDE SPRAY RECIRCULATION

S <FX» Fi>
Mark/Clear Mark/Clear Mark/Clear
1tem A Range

Figure 185. Selection screen for system editing

9.4.1 Exut

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

941 Add

This option allows you 1o 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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Record modified displayed

$.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

Exit / Delete

Naine LV
Description CORF VULNERABLE 10 L

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. TUis option performs the actual dule of the system record. To invoke this

option, type <D > in the option field and vress < Enter > Wuen complete, you will be returned 1) the
Edit Systems screen with the message Record deleted displayed

94.5 Text

This option allows you 1o view and edit aay descriptive text associated with a specific syste
This option operates the same as the Text option discussed in the Famity section. Refer to Section 9.2.5

+.4.6 Base Case Update

This option operates the same as described for sequences in Section 9.3.6.6. Here, the updai
is pertormed on an entire §yst §

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)
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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 State 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

Edit End S§tate

Option |k Exit / Add / Modify / Delete / Text

Descriptien
LARGE LOCA - LPR FAILURE, CHR FAILS, RCP SEAL CLNG FAILS
LARGE LOCA - LP] FAILS, CHR FALILS, RCP SEAL CLNG FAILS
LARGE LOCA - LPR FAILURE, RCP SEAL COOLING FAILS

LARGE LOCA WPl FAILURE, CHR FAILS

LARGE LOCA - WP1 FAILURE, CHR FAILS

LARGE LOCA HP1 FAILURE

LARGE LOCA - ECCS FAILS, CHR FAILS, RWST FAILS, R(

LARGE LOCA - ECCS FAILS, CHR FAILS, RWST FAILS

LARGE LOCA - ECCS FAILS, CHR FAILS, RCP SEA' COOLING FAILS
LARGE LOCA - ECCS FAILURE, CHR FAILS, RCP SEAL CLNG FAILS

<F2» <F3» <Fé» <FS»
Mark/Clesr Mark/Clear Mark/Clear Locate
I tem 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

952 Add

This option allows you 10 add an end state record to the current family. To invoke 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
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L ame
Description

Figure 190. Editing screen for adding &n end state
End State screen with the message Record added displayed

9.5.3 Modily

This option allows you to modify an end state record. To invoke this option, type <M > in the
option field, 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

s F gy TR OT—
SURRY ! [ Modi ty

Optign M Exit

Name TLYYYYN
Description MEDIUM LOCA HP! FAILURE RWST AND

Figure 191, Editing screen for modifying an end state

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 Modily. This option performs the actual modification of the end state record. To
mvoke this option, type <M > i the option field, modify any of the data fields on the Maodify 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

This option allows you to delete an end state record from the data base. To invoke this option,
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Modify / Delete Remove Unused [ ve

Descripht
CHECKE VALVE CVIO7 FALLS 10 OPEN
CHECKE VALVE CVI09 FAILS TD OPEN
CHECK VALVE CV128 FAILS OPEN
CHMECK VALVE CVI30 FAILE 10 DPEN
CHECK VALVE CVI4S FAILS 10 OPEN
CHECK VALVE CVIA7 FALLS TO OPEN
0" MOTOR OPERATED VALVE 18652 PLUGGEL
CC MOTOR OPERATED VALVE TR&SH PLUGGE!
ACC MOTOR OPERATED VALVE 1865C PLUGGED
4ROV AL BUS THY BUSWORE FAJLURE

in the mark colymn iricates an unused event

<t AT T
enr Mark/Cles Mark/(

AL Range

Ll

procenmmee § A0 |y s——

SURRY

Option (A Exit / Al

Event Attiributes
Sys Trair Type

P>

<A»

<>

Class Attributes

Descriptiof

premameee Uncertainty Date Fa'lure Datn ==

R R L I B — Caloul B 100 TYDD  sesmmsmmmmmemmm

(press <F1>» far List of types) {press <F1» for 18t of type

Vol e et — f Probab 1Ty ——
Correlation Llass weesmes> A S T ]
L T L T e B B B e —

Flag » Mias ion TIme e

Figure 194. Editing screen for adding a basic event
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9.6.2.1 Exit, This option returns you 1o the Edit Events screen. To invoke this option, type
<E> in the option field and press < Enter >, or press the < Es¢ > key

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 field, fill in the requested data fields, and press < Enter > The only
required information for a basic event add is the name. When complete you will be returned to the Edit
Event screen with the message Record Added displayed at the bottom of the screen

9.6.3 Modify
This option allows you to modify a basic event record. To invoke this option, type < M > in the

option field, highlight a basic event name, and press <Enter>. The Modify Basic Event screen is
shown in Figure 195. The options at this point are Exit and Modify

oo Fami |y

SURRY Modi ty Event

Option M| Exit / modify

Event Attributes
Name Comp 10 Sys frain Type F/Mode Location I[nit?
P2ACC-CKV-FT-CVIDS CVID9 ACC CKv Fr L
CSAPACC-CEV-FT-CVI09
<G*ACCCKVEVIDY 1

7 8 910 11 12 13 14 15 16
~ L3

8§11 -
N N N N ¥

3 4 5
Class Attributes N N N N -

Description CHECK VALVE CVID® FAILS 10 OPEN

Uncertainty Data Fallure Data s
pistribution Type > | Caleulation Type esssowmemmne> 1
(press «F1» for (ist of types) (pross <F1> for List of types)
Value »  3.000E+000 Probabil ity e 1 000F -004
Correlntion Ulass e %1 L ANDCR s >+ GO0F « 000
P Process Flag { Tau > +0,000E+000
Flag » MISSTON Time weses +(, 000F+000

Figure 195, Editing screen for modifying a basic event

9.6.3.1 Exit. This option retur.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
voke this option, type <M > in the option field, modify any of the data fields on the Modify Event

screen, and press < Enter > . When complete, you will be returned to the Edit Events screen with the
message 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
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option, type < D> in the option field, highlight a basic event and press < Enter > The Delete Event
screen is shown in Figure 196 The options at this point are Exit and Delete

Option it Exit / Delete

Event Attributes
Names Comp 1d Sys frain Type F /Mode Locat on Init?
PIACC-CEY-FT1-CVI28 ACC Cey F1 Y
<A*ACC-CKY-FT-CVI28
<GrACLOKY 1 2 3 45 &7
Class Attributes N N N N N N ¥
Description CHECK VALVE CV12B FAILS 1O

8 910 11 12 13 %6 15 ¢
N K K ¥ K N N K N

OPEN

Figure 196. 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
this option, type <D > in the option field and press < Enter > . When complete, you will be returned
to the Edit Events screen with the message Record deleted displayed at the bottom of the screen

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 > 1o 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

>
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Figure 197. Rq




T'o invoke this option type < A > in the aption field or highlight Attributes and press < Enter
This will display a list of attribute categories (see Figure 198). Highlighting CAlegory or typing a
category's highlighted letter and pressing < Enter > displays the list of attributes availablie under the
selected category, For each attribute catepory, the follow ing options are available: Exit, Add, Modify
and Delete

Figure 199. Selection screen for attribute editing
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but c] [A"&:b.,,'f NANE

pesemennns | BINY | y
SURKY

Attribute Name
Description

Figure 201. Editing screen for modifying an attribute

~ awe Type
TR & ‘ i ATTRIBUTE MAME J
.~

Attribute Name

Description

Figure 202. Editng screen for deleting an attribute

To ;l:\.rkx'H:i\;vp!lwl! type s E > inthe

9.7.1 Exit

This option returns you to the Modify Database menu
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 winvoke 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
his option returns you to the Edit Attributes screen. To invoke this option, type
Esc > key

, OF press ne -«

9.7.2.1 Exit.
< E > in the option field and press < Enter >
.7.2.2 Add. This option performs the actual add of a new attribute record. To invoke this
option, type <A > in the option field, fill in the requested data fields, and press Entet 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
January 1992
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9.7.3 Modify

This option allows you to modify an attribute record. To invoke this aption, type <M > in the
option field, highlight an attribute name, and press < Enter > The Modify Attribute screen is shown
in Figure 201. The options at this point are Exit and Modify

9.7.3.1 Exit. This option returns you 1o 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 atribute record. To invoke
this option, type <M > in the option field, modify any of the data fields on the Modify Atribute screen,
and press <Enter>. When complete, you will be returned 1o 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 auribute 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.

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 hottom 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, Modify, and
Delete.

9.8.1 Exit

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

982 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.
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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

Delete GCate

123GATE

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&ID 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

T'o 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

vy 1992 |II
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Figure 207. Selection of graphics type for editing

Add / Mod

Namne Desci ) en o i 7 s i sonne
4KVIN FAILURE OF 4KV AC BUS M (FT GKVIM)
“kviy FAILURE OF 4KV AC BUS 1) (FT 4KvViJ)
ACCH INSUFFICIENT FLOW THRU PIPE SEGMENT PS120 (GATE ACCY/FT DS
ACTS INSUFFICIENT FLOW THRU PIPE SEGMENT PS12Y (GATE ACC3/FT DS
ACTS INSUFFICIENT FLOW THRU PIPE SEGMENT PS122 (GATE ACCI/FY DS
Afw! INSUFF FLOW THRU PIPE SEG. PSY3 TO SG A (GATE L2-2/F1
AFW1S INSUFFICIENT FLOW THRU PIPE SEGMENT PSBI (GATE AFWG/F)
AFWISA INSUFFICIENT FLOW THRU PIPE SEGMENT PSBS (GATE AFW7/FT
AFW1EE INSUFFICIENT FLOW THRU PIPE SEGMENT PSBS (GATE AFWS/FT
AFWI4 INSUFFICIENT FLOW THRU PIPE SEGMENT PSB4 (GATE AFWR/FT

Locate

Figure 208. Selection of graphics picture for editing
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Figure 208. Editine screen for adding a graphics picture

e F ) |y
SURRY

Name
[ Description

Figure 210. Editing screen for modifying a graphics picture

Figure 211. Editing scre~n for deleting a graphics picture
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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 this option, type
< V> in the option field or highlight Evert Tree Graphics and press < Enter > . The screen shown in
Figure 208, listing the event tree graphics pictures, will be displayed. The option available sre Exit,
Add, Modify, and Delete.

9.9.3.1 Exit. This option returns ycu 1o the Edit Graphics menu. To invcke this option, type
<E> in the option field and press <Enter> o press the < Usc > key,

9932 Add. This option allows you to add a graphics picture record to the data base. To
‘nvoke 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 ere 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 > key.

9.9.3.2.2 Add—This option performs the actual add of a new graphics icture record.
To invoke this option, type <A> in the option field, fill in the requested data fieids, and press
< Enter > . The only required information for a graphics add is the name. When complete, you will be
returned to the Edit Graphics screen with the message Record added displayed at the bottom of the
screen.

9.9.3.3 Modily. This option allows you to modify a graphics picture record. To invoke this
option, type <M > in the option field, highiight a graphics picture name, and press < Enter> . The
Modify Graphic Picture screen is shown in Figure 210. The cptions 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 <D > in the option field, highlight a graphics picture and press < Enter > . The
Delete Graphic Picture screen is shown in Figure 211. The options at this point are Exit ard Delete.

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

9-34 January 1992




9.9 3.4.2 Delete '

994 PXID (a sp.:h 5

A
A
j2 A ) A
)
994.1 Exit ’
A
9942 Add
V.4 i Fail
99422 Add
Record ided
9941 '\‘ 11
094 | Fxit
) U 4.4.2 Modil




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 field and press < Enter >, When complete, you will
be returned to the Edit Graphics screen with the 1. ssage Record deleted displayed at the bottom of the
screen

9.10 Histograms

This option allows you to create, maodify, and delete user-defined histograms. This is a useful
option for allowing you to input your own distribution for a varigble 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 < H > (Histograms) in the option field or highlight Histograms

and press < Enter> . Figure 212 will be displayed

prsesmens Family
SURRY

Modify / Delete

r— B | ) O B R B B —————
1P EY

10

1

12

K10
W11
K12

4 Kié
1% H1s
16 K16
17 P W17

18 P K18

P
P
P
i3 p 113
P
P
p

k1> <§7» <3 «Fé> <Fh»
Nelp Mark/Clear Mark/Clear Mark/Clear Locate
| tem ALl Range
Note : Histogram Type P = Percentage Format Range Format

Figure 212. Edit histograms menu

¢.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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9.10.2 Add Histograms

This option allows you to create a user-defined wistributics type. To add a new histogram to the
data base, type an < A > (Add) in the option field and press < Enter > . At this pent, Figure 213 is
displayed and you are given the choice of adling the histogram data in either a percentage format or
range format

g | BT Ly wiamm—
SURRY

Opt | on Porcentage Format

prons W T N B 10 0 s oo o ¢ —
19 BN
10 ¢ WAL
"1 AR
18 ) ”\"\
13 Wil
4 Hia
1% M5
16 Hie
17 B WAT7
18 P W18

«F1s «F2» <F 3> Fh»
Help Mark/Clear Mark/Clen Mark/Clear
| tem Al Range
! Kistogram Type P = Percentage Format « Range format

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 Histogram screen 1o
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 the coiresponding probabilities. Figure 214 demonstrates how
o 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 point® have a probability of 0.8, “he 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 a4 box that shows the current sum of the percentages that have been
input and the remaining percentage needed to reach the 100% iotal
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9.10.3 Modify Histograms

To modify a currently existing Listogram, 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 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
percemage histogram. Figure 217 demonstrates the screen for modifying histograms in percentage
format

r—-. Family
»

lSUR?V odi fy Histogram

Option M Exit / Modity Percent Sum 100,00
Percent Lef! 00

[ Percentage Format

Name PERCENTH]ST
description percentage histogram example

Area Probabiiity Percent Ares Probability Percent
\ 4. 000E - 002 15.00 " . .
1.200F - 001 46,00 12
2.000€-002 56.00 13
£.000€ - 001 3.00 14
16
\7
18
19

20

-~ DN
mMmMm MMM mRYT TmTTTTm

—
L= E.

Figure 217. Modify a percentage histogram

If you selected . - 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 medifications made to the selected histogram, type an <M > (Modi*)
in the option field of the Modify Histograms screen and press < Enter >. When complete, you will be
returned to the Edit Histograms screen with the message Record wodified displayed at the bottom of the
screen. It you wish to evit 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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Figure 218. Modif‘_\ a range histogram

9.10.4 Delete Histograms

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 field and press
< Enter > . When complete, you will be returned to the Edit Histograms screen with the message Record
Deleted displayed at the bottom of the screen. To exit the Delete Histograms screen without deleting the
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
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Figure 219, Delete a percentage historram

Figure 2L0. De.ete a range histogran




10.0 REPORT ON DATA BASE
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Ihese function keys are available in all report options

10.1 Exit

This option returns vou 1o the IRRAS main menu. To invoke this option, type < E > in the
option field or highlight Exit and press < Enter > | or press the < Esc > key

10.2 Family

This option allows you to generate & family summary report list'ng 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 displaved  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

pronee Family

SURRY

Dats Types

Enit

Family
Basic Event
Rtiributes
S¥stem
Event Tree
fequerce
ENg Stater
User Info

optilon |f

Figure 222. Family summary aption

10.2.1 Exit

Fhis option returns you 1o the IRRAS reports menu.  To invoke this option, type < E 2 in the
option field and press < Enter >

10.2.2 Summary

This option generates & summary report listing all the families and associated descriptions
contained in the data base. When you invoke this option, Figure 224 will be displayed. O this screen
you must specify the output destination for the report.  The following output destinations are provided

-
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Sumpnary Text

press FAMI Ly NOme wee Divegtory Desc’ b
b DM Demonstration sample fon

t W

LEARN LEARN Sample family of date for the SARA & Tuter
LEARN LEREND Sample family of date ¢ the Ftka & Tytor
PRADATA B PEADATA B

SUBRY SURRY SURRY UNIT Y FELEASE DATE D& v W0

i
Mark Range

Figure 223. Select family and report option menu

CON Sends the report to the screen

PRN : Sends the report 1o the printer

blank Terminates the option and returns you 1o the Reports Main Menu without
generaiing the report

Esc > Terminates the process and returns you to the main menu  (same as

blank)

othet Writes the report to the specified file name

NOTE: These output options are available throughout the Report module.

l0.2..‘ Tt‘n‘

This option allows you to view and edit any descriptive text associated with a specific fan..1y
l'o invoke this option, enter a < T > in the option field, mghlight or mark & family(s), and press
< Enter > The cutput destination screen w \Ppear Select the desired Jdestination and press
< Enter > . The report contains all descriptive te! a '«d with the selected family

10.3 Basic Event

The basic event report option allows you 1o generate an overview, probabilities, uncertainty data,
and cross reference reports (Figure 225 You indicate the hasic event report yvou want to generate by
highlighting the desired report using the arrow keys and pressing < Unter >
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1) Press < Enter > to report all hasic events

2) Highlight & basic event and press < Emter »
1) Mark a group of basic everis and press < Enter

NOTE: For most report options, you must perform the selection process described above.

fxit / Overview

Desc? gt

FY-CVADT CHECK VALVE CVICT FAILS 10 OPEN
CHMECK VALVE CVID® FALLS 10 OPEN
CHECK VALVE CVI2B FAILS 10 OFEN
CHECK VALVE CVAZD FAILS Y0 OPEN

CHECK VALVE CVIAS FALLS 0 OFEN
CHECK VALVE CVI47 FAILS YO OPEN
ACC MOTOR OPERATED VALVE 184%A ¢
ACC MOTOR OPERATED VALVE B&%SE »LUG
. ACC MOTOR OPERATED VALVE 1865C P
GROV AL BUS THY BUSWORK FALURE

Mark Range

Figure 228. Basic event overview screen

After a basic event(s) has b 2n selected, the output destination screen will be displayed  Type in the
desired destination and press < Fnter >

10.3.2 Basic Event Probability Report

This option allows you to generate a basic event rrobability teporc. The probability report shows
the event number, primary name, faillure calculation type, mean probability, and event lambda and tau
values. To invoke this option, highlight Probability and press < Enter » . Figure 227 will be displayed
I'wo 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 selections  Select the events as
described in Section 10.3.1

After a basic event(s) has been selected, the wtput destination screen will be displayed, Type

in the desired destination and press < Enter
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D es ¢ ¥
CHECK VALVE CVIDT FAILS T0 OFEN
CHECK WALVE CVI0W FAILS TO OVEN
CHECK VALVE CVIZ28 FRILS Y0 OPEN
CHECK VALVE CVIZ0 FAILS 10 OPEN

CHECK VALVE CVILS FAILS TD OPEN
CHECK VALVE CVYAT FALLE 10 OPEN
ACC MOTOR OPERATED VALVE T865A PLUGGET
ACC MOTOR OPERATED VALVE 'B&SE PLUGGED
ACC MOTOR OPERATED VALVE T865C PLUGGED
GBR0V AC BUS THY BUSWORE FALLURE

< i» 5 Fgs AT
Mork Line Mark Al “erk Range Locete

Figure 227. Basic event probability screen

10.3.1 Basic Event ncertainty Report

This option allows you to generate a basic event uncertainty report. The report shows the event
number, primary name, distribution type, mean prooability, 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

t

the report based on your event selections.  Select the events as described in Section 10,31

After a basic eventis) has been selected, the output destination screen will be displayed. Select
the desired destination and press < Euter > . When the report is complete, you will be returned 1o the
Basic Event Uncentainty screen. At this point, you may select another event or enter an < E > n the
option field and press < Enter > to return to the IRRAS Report Ment

10.3.4 Basiwe Event Crons Refecence Report

This option allows you 1o generate a basic event cross reference report. 1o invoke this option,
highlight X-Reference and press < Enter > . Figure 228 will be displayed. As shown, there are (hree
cross-reference reports available  Sequence Cut Set, System Cut Set, and System Logic.  Select the

events as descr bed in Section 0.3

10.3.4.1 Sequence “'ut Set. This option produces @ sequence cut set vross reference.  Tae
enurt provides an event 1o e Jence Cross reference {the report will include the event number, event

ime and assoclated sequence names
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Exit Merk Line Mork ALY Murk Range Vot ate

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 include all sequences by entering an <S> in the option field and pressing
< Enter > . The message Process all records will be displayed. Enter a <Y > to include all sequences
in the report or enter an < N> 10 terminate the process. In any case, upon pressing < Enter >, the
output destination screen will be displaved  Select the desired destinar un and nress < 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 nume and
the corresponding system name

To invoke this option, mark the desired event(s), enter a < Y > in the aption feid, and pres
< Enter > . You may include all systems by entering & < Y > in the option field and pressing < Enter >
[he message Process ull record: will be displayed. Enter o €Y > 10 include all systems in the repor
renter an <N > to terminate the process. I any case, upon pressing < Eater == the output destination
screer will be displaved  Selo ot the desired destination and press < Fnter »

10.3.4.3 System Logic  This option procedures a system logic cross reference.  This report
provides an event to system logic cross reference. The report includes the event number, the event name
and the corresponding system names

To invoke this option, mark the desired event(s) emter 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 > 10 terminate the process. In any case, upon pressing < Enter >,
the output destination screen will be displayed Select the desired destination and press < Enter >
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10.4 Attributes

This option is not yet available

10.6 SYstem

This option allows you 10 generate a variety of system reports. These 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 1o generate by highlighting the desired report using
the arrow keys and pressing < Enter »

pseee F a0l |y

SURRY I ERAS Repot

Lute Types System

Exit fxtt

Femily Sumnery
Resic Event Logic
Atributes Cut Setn
SYstem Importance
Event Tree X-Refererce
Sequence
ENd States Option |§
User Info.

Option |Y

Figure 229. System report selection screen

10.5.1 System Summary 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 ¢ut
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 oesired output destination (see Section 10.2.2)

10.5.1.2 COmbination. This option allows you 10 generste the System Combination Report

This report contains all systems in the current family, the minimum cut set, mean, and number of cut sets
in the systern. When you invoke this option, the output destination screen will be displayed. On this

10-8 January 1992




IERAS Rept

Dats Types f Syuton System Sy

talt Exie

Family Sunmary Case
Basic Event Logie
Attritiutes Cut Sets Sumaty

$Yuten . importance Compingt ion
Event Tree ¥ Reterence Uncertainty
Seguenc e
ENG States Option |8
User Info

Qption |Y

Figure 230. System summary report selection screen

screen, you must indicate the desirad 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 Sth and 95th percentile, the minimum and maximum values, 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 102 2).

10.5.2 System Logic Report

This option allows you to generate system logic reports. When you invoke this option,
Figure 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 Saction 10.3.1) to include in the report

As shown, three report options are available: Logic, Expanded, and Modified

10.8.2.1 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, mark the system(s) or subtrees to include, enter an <L > in the option
field and press < Enter »

10.5.2.2 eXpanded. This option allows you to generate the System Expanded Logic Report
consisting of the gate names, rypes, and inputs for the specified system(s) When you invoke this option,

you will be prompted 10 enter a starting gate for the report. You may specify a gate or press < Enter >
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Figure 233. Cut set defuult 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 1o 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 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 10 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 < 1> in the option field, and press
< Emer >

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 name
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Figure 235. Sort selection screen
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Figure 236

10.5.5.1 Uses

10,5.5.1.1 Subsvsten

10.5.5.1.2 Basic Events




10.6 EVent Tree




the current family are displayed. On this screen, you must select the event trees 1o include in the report
(see Section 10.3.1)

Option | Exit / Logic 7 Rules

Event Trees
BRIDGE TREE, 6 TO 29 INCH LOSE OF COOLANT ACCIDENT

CORE DAMAGE TREE, ANTICIPATED YRANSIENT WITHOUT SCRAM
CORE DAMAGE TREE, ANVICIPATED TRANSIENT WITHOUT SCRAM
BRIDGE TREE, 2 70 6 INCH LOSS OF COOLANT ACCIDENT
BRIDGE TREE, ONE MALF TO 2 INCH LOSS OF COOLANY ACCIDEW!
BRIDGE TREE, LESS THAN ONE MALF INCH LOCA

LOSS OF OFFSITE POWER EVENT TREE

BRIDGE TREE, STATION BLACKOUT AT UNIT 1 ALONE

BRIDGE TREE, STATION BLACKOUT AT UNITS 1 AND 2

Note @ Use <Pgup» gl «<Pgline to display more event tree.
An svent tree must be selected for options | and R

<Fi» <> 3
Kelp Mark/Urmar k Clear ALl

Figure 238. lLogic/Rules selection screen

As shown, two report options are available: Logic and Rules

10.6.1.1 Logic. 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 scroer, 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 «wooz 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 destination 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

This option is not yet available

10.7 Sequence

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
SURRY

Data Types

Fxit Exit

Family Sunmary
Basic Event Logic
Attributes Cut Sets
EYutem Importance
Event Tree
Sequence Option (f
ENd States
User Info.

Option |8

Figure 239. Sequence report selection screen

10.7.1 Sunamary

When you invoke this option Figure 240 will be displayed  As shown four different summary
reports may be generated: Brief, Summary, Combination and Uncertainty. Fach of these reports can
be generated using the Current or Base case vaiues

10.7.1.1 Berief Summary. This option aliows 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 Summary. 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
sereen, you must select the desired output destination (see Section 10.2.2)

)
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Event Tree Uncertainty
Sequence
ENd States
User Info. Option &

Option |§

Figure 240. Sequence summary report selection menu

10.7.1.3 COmbination. This option allows you 1o generate the Sequence Combination Report
The report lists each sequence number and name contanied in the current family, the minimum cut set
value, the mean cut set valuz, and the number of cut sets contained in ~ach 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 ootion 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, Sth and 95th percentile, minimum and maximum range values, and
the seed sizc. 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 £ad 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: sllows you 10 generate two sequence cut set reports using alternate or base cut set
values. Use the Toggle Alternate Cut Set option 1o set the desired values to alternate or base case. The
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 avaiible: Cut Set and Quantified Cut Set
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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 v splayed. You indicate the end state report you want 10 generate by highlighting the
desired repon us' ;. the arrow keys and pressing < Enter > . Ay shown, the following reports may be
generated. Brief Summary and Uncertainty. Each of these reports can be generated using the Current
or Base Case values. The Case option (< C>) is a toggle that allows you to set the case 1o current of
base case

poam '.”“y

SURRY

Date Types fng Stetes

Exit Erit

Family Cose: CURRENT
Basic Lvent Briet Sumary
Atiributes uncertainty

$Ystem
Event Tree Option |6
Sequente
ENd State

UBer Invy

Option N

Figure 245. End state report selection screen

10.8.1 Briel Summary

This option allows you to generate the End State Brief 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 displaved. On this screen, you must

o Mo |

select the destred output destination (see Section 10.2.2)
10.8.2 Uncertainty

I'his option allows you to generate the End State Uncertainty Values Report.  This report lists
each end state number and name contained in the current tamily, the mean and median values, standard

deviation, Sth and 95th percentile, mimimum and maximum range values, and the seed size. When you
invoke this option, the output destination screen will be displaved. On this screen, vou must seloct the

o]

desired output destination (see Section 10 2.2)

10 9 User Info

User Information Reports not yet avail«hle
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11, UTILITY OPTIONS

11.2 Define Constants
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Munitor type

) PARAD S
Printer type the Epson,
Frinter has complete (BN chara
Plotter oy ot s port

VEE gllternete Basic event Kanws
IO tance Mepsyu oment Type

Yerity whee aing MAR D dete
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Cutot? by sige?
vieft by probat
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Fioure 247. User information constants screet
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Table 1. (continued)

DESCRIPTION

Cutoft by size? LY ¢ Do not generete fault tree O Ehaence
| cut sets conthining more basic everts
| than indiceted in the Size cutot!

| fleld (DEFAULT),

| N« Gererate ell cut sets for the Yault

| tree or sequetce that meet the

| probab  (ity cutoff criterie (1f in
effect).

Slze cutelt } The default max imam nurber of besic event.
aliowed in cut set generation when &'2e
eutoff s in effect. DEFAULY + &

Cutef! by probabiiity? Y -« Do not generste fault tree of sequence
cut sets that have » probability less
than the cutoff indiceted in the
probabiiity cutoff field (DEFAULY)

N - Generate all cut sets that meet the
size cutof! criteria (1 in effect)
regardiess of the cul set probability,

vrobability cuteff he default minimam cut set probability

ollowed in cut set generation when
probabil ity sutoff is in effect.

(DEFAULY = CDOE-015)

Migsion time thowrs) 1 The devault mission time 1o be used 11 the
caloviation of basic event probabii ties
(when sppropriste). DEFAULY = 2 L00E+00

Scrateh drive and 56 charscter field indicat! g "he drive
directory | and path to the scrateh dir ot ry where
[ files will be stored (DEF* LT set to blanks)

Kalo drive and directory | 36 charscter field indicating the drive
path and path to the Hulo graphics that 1RRAS
.0 should use (\HALOBB\)

-
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After setting the User Informati
Tree Graphics Constants (Figure 248
Figure 248

Everit Name

Gate Namw

He i ght
He aht

N/M

wa e
}
#lar
Show hame
Shox
Multip

Text

) |

N CONSLANTS

Table 2 §

Enter » . Toae next screen diss

rovides a brief description

Press «

the

Change sty of

Figure 248

constant

vl ues

Fault tre¢ graphics information

shown ant press

B T h Of the

lays the Fault

fields in
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Table 2. Fault tree graphics information field descriptions

DESCRIPTION

e st L NSRRI e S L b

Gete Name

Name Height

Line Type

Text Height

N/#M Height

Justification

Space Factor

10-character field for the fault tree basic
event defeult | me. The default name is
followed by a suquential number for each
separate event, e.g., EVENT), EVENT2, etc.
(DEFAULT « "VENT)

10-charavre. - for the fault tree gote
default nane.  be default name is ful lowed
by a sequential nuber for each soparate
event, e.g., GATE/, GATEZ, etc.

(DEFAULT = GATE)

The height of the event anu gate names.
This is & number between 0.01 and 66.00,
where 66.00 represents the full 66 Lines
frem the top of the screen to the bottom,
(DEFAULY = 0,50)

1 - Solid Line (DEFAULT)
2 - Dashed line,
3 - potted line,

The height of the text to be written, This
is 0 number between 0.C1 and 66.00 (see
Name Height). DEFAULT = .50

The b jht of the numbers on an N/M OR gate
showing the N and . values., This is &
nunber between 0.0 and 66.00,

{DEFAULY = 1.50)

Text justification.
v = Left justified.
€ - Centered (DEFAULY).
R - Right justified,

The spacing between (ines of text written
consecutively, This is a numher between
1.00 and 10.00. A value of 1.00 will cause
the top of the following line of text o
touch the bottom of the preceding lite,
DEFALLY = 1.40)

116

January 1992




Table 2. (continued)

il

Grig

Blank

Show Name

Show Toxt

Multipick

Fill Color

Name Color

Line Color

Text Color

Curser Color

FIELD

N ——

MERRIFr et B

b

DESCRIPTION

Yes/No togple turning the fill on/otf for
plotting. DEFAULYT = No

Yes/No toggle turning o reference grid
on/off, DEFAULT = No

Y - The immediate ares surrowwiing a gate
or event name will be blankes out.
(DEFAULT)

N+ The gate and event names will be
wWritten over any lines draewn in the
areas for the names.

Yes/kn toggle turning on/off the display of
event and gate names when the SHOW command
ie used, DEFAULY = Yes

Yes,/No toggle turning on/off the display of
descriptive text when the SHOW cosmard s
used. DEFAULT = Yes,

When building trees, multipick will generate
multiple gates for each pick of » _ste type,
DEFAULT = Yes.

An X under the desired color selects the
default color for filling in shapes,
DEFAULY color = blue.

An X under the desired color selects the
default colar for displaying names.
DEFAULT color = white,

An X under the cesired color selects the
defau't color for drawing |ines.
DEFAULT color = white,

An X under the desired velor selects the
default color for writing text,
DEFAULT color = white,

An X under the desired color selects the
de‘ault color for the cursor.
DEFAULT color = white.

After setting the Fault Tree yraphics information constants press < Enter> . The next screen
displays Event Tree graphics informziion (Figure 24%). Make any changes needed and press < Enter >
Table 3 provides a brief description of each of the fields in Figuie 249,
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B

araphics Information --—-—-——-——1
APUPURE IR 8 R 8 B
Kain Meny Text Color, .
Main Menu Background Colo
en) Level Menuy Text ! C
dndd Level Menu Background Cc
3rd Level Menu Yexr Coler
3rd Level Kenu Background (e
cursor Color
Line Coler
Text Color
Text Hel .
Hide Text * hide,
Text Justification L = jeft, cente”
Main Moy 5 de | = \lpft, right»
File compacting = pack, T gon't pack»

Change any of the constant values and press the <Enter»

Figure 249. Event tree graphics information
g
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Table 3. Event tree graphics information field descriptions

FIELD

Colors T

Main Meny Texti Color

Main Menu Backgrourd
Coler

2nd Level Menu Text Color

2nd Level Menu Background

Color

3rd Level Menu Text Color

3rc Level Menu Background

Color

Cursor Color

Line Color

Text Color

Text Height

Hide Text

Text Justification

Main Menu Side

File Compacting

i

|
|
!
1

|
|
i
|
|

DESCRIPTION

Colors that cen be used in event tree
graphics and their associated reference
numbers

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

Background color upon which text is written,
DEFAULT = 1 (blue).

Color of text in second level menus.
DEFAULT = 14 (yellow),

Background color of second level menus upon
which text is written., DEFAULT = 5§ (purple).

Color of text in third level menus,
(DEFAULT = \* {cyan).

Background colo of third level menus upon
which text is written, DEFAULT = § (light
blue).

Default color o, cursor, OEFAULT =~ 15
{(white},

Default color of lines. DEFAULY = 18
(white),

Default color of rext, DEFAULY = 14
(veliow),

Default text heignt. DEFAULT = 1,00,

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

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

L/R - Side of screen to plece main menu.
(DEFAULT = left),

Y/N - Compact file when (eaving editor,
DEFAULT = No.
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11.3 Load MAR-D Data Files .

The Load MAR-D Data Files option facilitates loading of Probabilistic Risk Assessment (PR.)
aata from the Models and Results Data Base (MAR-D). The process converts information from the
generic format found in the MAR-D data base to the IRRAS data base format. When you select this
option, Figure 250 will be displayed

Select DATA SOURCE

—

Figure 250. Load MAR-D main menu .'

Before loading any data, a family must be created through the MODIFY 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 family 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 daty tools, autohelp menus 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 lpaded into the data base overwrites old data of the same name
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DATA SOURCE

Figure 251. Data types that

‘n".l‘zy

Attributes
Basic Event
STstem

Event Tree
ENdstate
Seyuence

Geate

Change Set

can be loaded

Select MAR-D Data

Figure 252. Data type selection screen for loading

Exit

Family
Attributes
Basic Event
SYstem
Event Tree
ENdxtate
Sequerce
Gate

hange Sets
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Figure 255. |

11.3.1 Load Verification

3 ‘\‘
* BED S - ;
fable 4. MAR-D
A
o




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

Systems: Ty *
~°I.’ cban e an
AT BED Event Neme
1L e System Name
.BED Event Name
TR JF1D System Name
1 JFT0 Sysiem Name

NOTE: .DLS and .FTL files are put into graph ic relation
instead of system reiation. No cross reistional cross
chothn #vailable for graphice name.

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

lvonﬂrm ETD .

JETA ETD Emt Tree Name
.BEI Init Event
ETG ETD Event Tree Name
ETL LETD Event Tree Name
BEI Init Event: unless Top
JFTD System Name for TOPS
JETY ETD Event Tree Name

NOTE: .ETG is currently loaded as text. .ETL should look exactly |ike .ETG file

JESI 7 ”nnm

EST LESD End State Name
Seguences:  .SQD ETD Event Tree Name
.8ac ETD Event Tree Name
.sap Sequence Name
.BED Event Name
LSQA ETD Event Tree Name
SG Sequence Name
ES" End State Name
507 K7D Event Tree Namwe
890 Sequence Name

If & dependent field does not exist in the database at ioad time, that field will be displayed iu a
confirmation/add menu. Thus, if an event name contained in a * BEI file does not match any event name
previously loaded by the * BED file, the new name will be displayed with the option 1o add he event
name or simply abon the load process. Note tiat the dependant fiend name cannot be edited at this point
If the name is not correct then exit, fix the mistake, and reload.

However, if you suspect your data files have multiple cross-reference errors, load the files and
aliow 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 continy: with the load. When the ioad is fimshed, make the necessary
coirections to the data files, uelete the database files for that family (i.e. the * DAT, * 10X, and * BLK
files,, ond restart the load procedure.

11.3.2 Fam'v
Family descriptions, attributes, and text can be loaded into the database. 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 .~ uata file family name will not change the database family name

11.3.3 Attributes

Basic event attributes descriptions (focations, failure modes, ciass attributes, system types and
component types) can be loaded using the MAR-D attributes option. The file format is described in
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Appendix B.
11.3.4 Basic 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
file formats are described in Appendix B.

i1.3.5 SYstem

System descriptions, graphics, logic, cut sets, attributes, text and piping and instrumentation
Aiagrams (P&IDs) can be loaded into the database. System cut sets and attributes data can be loaded into
either the base case (permanent) or alternate (temnporary) fiela areas. MAK-D databas» applications will
normally use the base case load option because only permanent data should be 102 ed into the database.
Analysis software such as IRRAS or SARA will use alternate fields for comp.risons of changed value
results. The file formacs 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 ENdstate

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

11,48 Sequence

Sequence cut sets for MAR-D (IRRAS, SARA) fiie formats can be loade¢. 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
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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 file.

11.4 EXtract MAR-D Data Files

Data can be out 'ut in MAR-D (IRRAS, SARA) format using the EXtract MAR-D Data Files
option. The ext-acted 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 wili 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 overwritien,

The EXTRACT menus are identicai with the LOAD menus (see Figure 256 through Figure 260:
A data wol type is selected, then a data type, and finally 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 ontput 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'!! he output for the entire family

11.4.3 Basic Event

Event descriptions, failure rates, and attributes can be output fur all the events in a fam'ly. If
alternate basic event names are used, the constant is set to "Y" and the al*ernate name will be used
instead of the primary name for descriptions und failure rates. Primary names will be output

11.4.4 SYstem

Descriptions and attributes can be output for all the svstems in a family. System logic, graphics
and cut sets are selected from an output menu I all logic or graphics is selected, a single file will he
created for each of the names; for all cut sets and text. the family name will be used, with svstem:
separated by “EOS
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press Fami Ly s—
SURRY

DATA to EXTRACT

Figure 256. Extract main menu

DATA to EXTRACT

E

Exit

MAR - [ Family

[RRAS Attributes

SARA Basic Event
SETS i SYstem

l Event Tree

s ENdstate

Option M Sequence
Gate
Change Sets

Figure 257. Data types that can be extracted
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Data to Extract > Select MAR-D Data

Exit

Family
Attributes
Basic Event
SYstem
Event Tree
ENdstate
Sequence
Gate
Change Sets

Option |E

Figure 258. Data type selection screen for extracting

Data to Extract lect MAR-D Date

Exit Exit

MAR -0 - Family Descriptions
IRRAS Attributes Attributes
SARA Basic Event Text

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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Fm
L,E xtrect AJ

Data to Extract MAR-D DATA TYPE ' Select Family Datas

)

Exit Exit Exit

"“AR-D Famiiy Descriptions
1RRAS Attributes Attributes
SARA Basic Event Text

SETS SYstem

Event Tree

ENdstate

Option |M Sequence

Gate

Change Sets

Figure 260. Selection of the data file 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, |1 to 4, and 4 to 1. In addition, the following
keys have special functions

< Es¢c > 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

This option returns you to the Utilitv Menu. i o invoke this option, enter an < E > in the option
field or highlight Exit and press < Enter > or press the < Esc> key

11.5.2 Convert 1.0 to 4.0
This option allows you to convert data files created with IRRAS Version 1.0 into IRRAS Version

4.0 data files. To invoke this option, type < 1> in the option field, or highlight < 1 to 4> and press
< Enter > or <right arrow>. When you select this option, Figure 262 will be displayed. On this

11-20 January 1992



5 AVE
!

\Mer as
d

TOCESS

records

LY
) »
'R}
flles w
:
}m
¢ "

11.5

extet

11.5

2.1
\

\V e

alactt W al I
oA { }
t§ pasi t

Troe irand

J e \ \

Failure Rates

Fault Trees

ert rault > §
at nies wiu | K
§ et W S
et ¢ t¢
i . s
! 4
) i ! { | ¥+

Process all records? (X

A

N

Sequen {
| (e
{ ™ ‘A‘ ‘
r 4 W h¢
) Al fi1le
kit KA
Y
| Ke t
A
' = 4 t
ge Process all
\ed Vi
ey oy
i sling
'b
. {

‘)
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SURRY

Figure 263. Family selection screen
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version 1.0 «=> 4.0 Foult Trees

Option |L; Exit / Load Logic

Version 1,0 Files
ARV AFWil4 AFWITE ATWSY
$3 1181 T188 12
17

«F1» «fF2» <F3is <Fé> <F5>
Help Mark Line Mark ALl Mark Renge Locate

Figure 264. Fault tree selection screen.

11.5.2.3 Cut Sets (FT). This option allows you to convert system 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 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 .esired 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 fieid, and press <Enter>. A message Frocess all
vecords? (Y/N) will a, vear at the bottom of the screen. Type a <Y > to convert all files, or type an
<N > 10 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 vou 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 fieid, 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

NOTE: IRRAS Version 1.0 does not distinguish between system and sequenu:
cut set files. They both have the same extension. Only those ".CUT"
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files that correspond to a system should be marked and loaded with
the Cut Sets option.  Also, only those ".CUT" files that correspond
to 2 quence shouid be loaded with the Sequence Cut Sets option,

Wher you invoke this option you will be prompted to specify the event tree yo . wish to load the
sequence cut sets under

11.5.2 Convert 4010 1.0

This option allows you to convert data files created with IRRAS Version 4.0 into IRRAS Version
1.0 data files. To invoke this option, type < 2> in the option field, or highlight <4 10 1> 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

PRSRR N T T — R B
SURRY j [ IRRAS

| Version 1.0/4.0 Interface
s

Select Operation Unload &4 To 1

- et e - —— e

Exit i

Failure Rates
fFault Trees

Cut Sets (FT7)
Seq. Cut Sets

Option 'E

Figure 265. Version 4 0/1 0 selection screen

11.5.3.1 Failure Rates. [ option aliows you to cutpat basic event fatlure rates penerated o
version 4.0 to a Versiop 1.0 compatibie format (as * . RAT" files) 1o wnvoke this option, type an < F >
i the option field, or lighltight "Failure Rates” and press < Duotei 5w -> . Figt Yot wall be

displaved. On this screen, vou have three optons: Exit, Current Hrobability Unioad, or Base Probability

i

{ 'nload

11.5.3.1.1 T un—This opuion teturns you to the = w0 | menu. To invoke this option type
< E> in the option ficid and press < bnter > | or press the < Esc > key

11.5.3.1.2 Current Probability Unload— 1115 option unloads or outputs all the basic
events of the current famiiv along with the current probdability 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 field, modify the output file name (if desired), and press < Enter >
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Figure 266
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version 4.0 = 1.0 Fault Trees

Option |E| Exit / Logic 7 Modified Logic

weem Descriptior

<F2» <F3 Fi» «t5,
Mark Line Mark AL\ Mark Range Locetle

Figure 267. Logic vs modified logic values

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 ail fault trees, clear all marked entries, enter an <M >
in the option field, and press < Enter>. A message Process all records? (Y/N) will anpear at the
bottom of the screen. Type & <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 ¢ <C> in the option {...d, or
hightight "Cut Sets (FT)" and press <Enter> or <-=>_ Figure 268 will be displuyed 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 <Emer>. To invoke
this option for all system 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 > 10 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, enier an < A > in the option field, & ghlight the desired

11-26 January 1992




Figure 268. Systen
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version 4.0 = 1.0 Seguence (ut Sets

Option 'E Exit / Base Case / Alternate

$F JUENCE s EyENT Tree memmsmsss ) € 6§ € 7 1 P 1 1 0 N ey
AT Fi-CV
oM
ADS LARGE LOCA - ACCUMULATOR FAILURE
A-D5-C

A-DS-C-F
A-DS-F1

ADS-F1-F2
B LARGE LOCA - INJECTION FAILURE, NOT RwST
A
A

b o o

-£
€

F1 LARGE LOCA - INJECTION FAILURE, FM RWST

“Escr <Fe> <F3> <Fé> <F5»
Exit Mark Line Mark ALl 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
desirea sequence, and press < Enier > . 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 <N2> to terminate the
conversion

NOTE IRRAS Version 1.0 does not distinguish between system and sequence
cut set files. They hoth 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
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11.6 Recover Data Base
NOTE Before recovering the data base, it is suggested that you backup the
* DFL files and corresponding data fles (*.1DX * DAT. and

* RLK) in the directory of the family to be rebuillt




I¥ ,our 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 cption, a warning screen will be displayed (see Figure 271)
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

Recover E»eryth\ngj

WARNING. ..

This optior, will perform all the recovery options possibile. 1t will
first recover the xey ‘ndexes and then recover all the cross references.
This process may takc some time to complote, but if your data base has
not been damaged, this option will restructure and optimize it

Do you wish to continus? N

Figure 271, Recover everything warning scieon

11.6.2 Daia Base Recovery

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

To invoke this option, enter a <D > in the option field o highlight Data Base Recovery and
press < Enter>. When you invoke this option, & warning screen will be displayed (see Figure 272).
At the prompt, enter a <Y > and rress < 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 logic events cross reference list. Each system's logic record is
read and each event used is tracked. If no logic exists for a system, the list is cleared, and a message
will be displayed on the screen, and the recovery process will continue. If an event is refercnced, but
not used, it will be added.

To invoke th option, enter an <L > in the option field or highlight System Logic Events and
press < Enter>. Whun you invoke this option, & 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

[ 1-30 January 1992




pocnmnee. b AN |y

SURRY

Data Berse

WARN NG,
All dats base files will be rebuilt by this optior if you suspect
that your database has been damaged, you can use this option to try t¢
recover the date files This process may teke same time to complete
1T your database has not been damaged, this option will restructure and
optimize your dats base

Do you wish to continue? [N

Figure 272. Data base recovery warning screen

WARNINC, . .
This option will rebuild the system logic events cross reference

Li1st, 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 $Ystem Cut Sets Events and
press <Enter> When you invoke this option, a warning screen wiil 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

o
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System

WARNING. ..
This option will rebui'ld the system cut set epvents cross reference
{ists, It reads each system’s base and current cut sets and notes
tach event used in those cut sets. If no cut sots exist, an appropriate
message will appear and the recovery process wiil continue,

Do you wish to continue? N

Figure 274. System cut set events warning screen

11.6.5 Sequence Cut Set Events

This option rebuiids 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, &
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 @ <Y > and press < Enter > 1o continue with the recovery, or enier an <N> and
press < Enter > to terminate the process

Family
SURRY

PR——. - - WARNING e

i This option will rebulld the sequence cut set events cross reference

‘ LIStS It reads esach sequence’s base and current CUut sets and notes
those cut setls ' t sets ex'st, an appry

each event ysed 1t

| message wi appear and the recovery process will continue
Do vou wWish tu continue? (N

———

Figure 275. Sequence cut set events warning screen

11-3 January 1992




1..6.6 Fault Tree Sub Trees

This option rebuilds the fault tree subtree cross reference list. Each fault tree graphic relation’s
logic is read. The program notes any transfer in that logic. If & subtree is referenced, but does not exist
in the data 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 8 <Y > and press < Enter > 1o continue with the recovery, or enter an <N> and
press < Enter > to terminate the process

Rectovery utili

Fault Tree Subd 1lrecs

WARNING. ..
This option will rebuild the fault tree sub tree cross “eference lists,
It does this by reading each fault tree graphic relation’s 1ogic and
ncting any transfers in that logic. 1f a sub troe is referenced, but
does not exist, that sub tree will ce added to the data base.

Do you wigh to continue? (N

Figure 276. Fault tree subtrees

11.6.7 SeQuence Logic Sy

This option rebuilds uence logic systems cross reference list. Each sequence’s logic is
read and each system used is ..ed. If no iogic exists a message will be displayed and the recovery
nrocess will continue

To invoke this option, enter a <Q> in the option field or highlight SeQuence Logic Systems
and press < Enter > . When you invoke this option, a warning screen will be displayed (see Figure 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.

11-33 January 1992



whkN N
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I8t Y roads each seguence’s ] v notes each syston used
thereir W I0gIC enists AN DR O T RtE MEsERgr W appea !
' the recovery Sroress cont 1nue |
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Figure 277. Sequence logic systems warning screen

11,6.8 Sequence ENd Staes
This option actually checks that the end states for each sequence are contained in the end state
relation. L uch sequence is read and each ¢nd state is noted. If & referenced end state does nol exists

it will be added to the end state relation and the recovery process will continue

T'o invoke this option, entrr a < Q> in the option Held or highlight Sequence ENd States and

ny -

press < Enter > . When you inves e this option, a warning screen will be displayed (see Figure 278)
At the prompt, enter a <Y > and press < Enter > 1o continue with the recovery, of enter an < N> and
press < Enter > to terminate the process

TSI USRS U S ———

——" Y TV VTS - —————— . A————————t .

This option will rebuild the sequence erx tetes Lrods reference
! ot oach seguente nd notes eath end state 11 & referenced
ol stat, does 01 exist, 1t will be agded to the end state reiat or

st

#nd the recovery process it e
bo gh

Figure 278. Sequence end states warning screen
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11,69 EVent Tree Sub Trees

This option rebuilds the event tree subtree cross reference list. Fach event tree graphic relation’s
logic is read. The program notes any transfer in that logic. If a subtree is referenced. but does not exists
in the 4 & base, that subtree wiil be added 1o the data base

To invoke this option, enter & <V > in the option flield or highlight EVent Tree Sub Trees and

press < Enter >. Woen you invoke this option, & warning screen will be displayed (see Figure 279)

Al the prompt, eater a <Y > and press < Enter > to continue with the recovery, or enter an < N > and
¢ < Enter > 1o termiaate the process

WARK NG —
Thic option will rebulld the event tree sub tree cross reference |ists
It does this by reading esch event tree graphic relation's logic ard
noting any transfers in that logit It & sub tree ' relerenced, but
goes Nt exist, that sub tree will be added to the dets base

Do you wish to cont nue? N

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 (EGA or better)

graphics input devices - keyboard or mouse.

If an enhanced graphics adapter is used, it must have the memory expansion option to extend the
standard 4 colors to 16, "his option is an upgrade 1o the IBM EGA board, but is usually standard on
boards manufactured by other vendors. TRRAS 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. The 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 "CHKDSK" can
be used 1o 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 INSTALL
C: <Enter>. For PS2 users with an external § 1/4" drive, use the MS/DOS Command ASSIGN to
assign vour external drive as the A drive. You will be prompted when you should insert the remaining
disks. Se certain to insert the disks in the order specified in the installation procedure. The directories
\PRALATA BI\DEMO, and \HALOSK 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
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After the installation is completed, you need to locate and modify your CONFIG . SYS file  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 = 1§
DEVICE = ANSISYS

The device driver ANSL.SYS must alsc be copied from the DOS directory 10 the root directory
if it is not already there

The instailation procedure will create a batch procedure, IRRAS BAT, for executing IRRAS 4.0
in the \PRADATA B 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 BI
IRRAS

This comple.is 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 1o Section 11.2 for & discussion on defining constants for your configuration
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IRRAS

PRA Models and Results Data Base
Data Interchange Formats, December 18, 1991

B.1 MAR-D (IRRAS, SARA)

B.1.1 General Format Rules

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

L)

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

3 Commas are used as field delimiters in most formats, and can be used as
placehoiders for unknown fields  Any number of leading and trailing
field spaces can he inserted. Exceptions 1o this format are detailed as
needed

4 Text rules
1 File is standard ASCII text, single spaced, upper and lower
case
First line of paragraph is indented S spaces, with 4 blank line
between paragraphs
3 “EOS signals the End of Section so that multiple names
in the same famiiy can be collected in one file

*2

These rules apply 10 all files unless specifically stated otherwise
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B.1.2 Family (Plant) Information

B.1L21 Family Names and Descriptions.

File Name:
axxxx FAD
File Format
name, description
where
name - 16 character
description - 60 character

B.1.2.2 Family Attribute File,

File Name:
xxxxxx FAA
File Format:

Family name (first ¥ characters must be unigue)
Family description

name, mission, new .um,co,loc type,design, vendor AE OpDate, QualDate

where
name - 16 character
mission - Floating point
newSum - Floating point
co « 10 character
loc - 16 character
type - 3 rharacter
design - 10 character
vendor « 5 character
AE « 10 character
OpDate « (yyyy/mm/dd)
QualDate - (vyyy/mm/dd)

B.1.2.3 Femily Textual Information,

File Name:
xxxxxx FAT
File Format:
family »
== (AL ~
where
family - 16 character

Famlly mame

Default mission time in hours
New sequence frequency sum
Company name

Location name

Facility type

Facility design

Vendor name

Architectural Engineer
Operational date
Qualification date

Family name
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B.1.3 Rasic Event Information

B.LAL Basic Event Names and Descriptions,

File Name
woxax BED
File Format

family =
name, description
where
family « 16 character Family name
name - 16 character FEvent name
description 60 character Alphanumeric description

B.1.32 Basic Event Rate Information.

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

File Name:
wooxxxx BE!
File Format:
family =
name, calc, wdC, ua !, udv, prob, lamhda, tau, mission, ini

where
family « 16 character Family name
name - 16 character Basic eveni name
cale | character Calevlation type

- Probabiliry
- Lambda * Mission Time
< 1« Exp(-Lambda * Mission Time)
- Lamhbhda * MinfMizsion Time, Tasy)
Operating component with ful. repair
-Lambda * Tan 2 0
- 1+ (EXP(-Lambda®*Tau)-1 0)/ Lambds*Tau)
- Base Probability * Probability
Base Prabability * Probability
Set 10 House Event (Failed, Prob=1 0,
Set to House Event (Successtul, Proh =0 0)
waC - 4 charscters  Uncentamnty correlation class
Fuents in same clage are 1OU% correinted

ed WO 08 3O A S WA -
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B.1.4 Event Attribute Descriptions

B.1.4.1 Failure Mode Descriptions,

File Name:

xxxxxx FMD

File Format:

where

family =
fail description

family - 16 character
fail « 2 character
description - 60 rl.aracter

Family name
Failure mode identifier
Failure mode description

B.1.4.2 Component Type Descriptions.

File Name:

axxxx CTD

File Format:

where

family =
comp, description

family - 16 character
comp « 3 character
description - 60 character

B.1.4.3 System Type Descriptions.

File Name:

xxxxxx STD

File Format:

where

family =
sys description

family - 16 character
L 3 character
description « 60 character

Family name
Component type identifier
Component type description

Family name
Component system identifier
System description

B-7
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B.1.4.4 Location Descriptions,

File Name
axxxxx LCD
File Format

family =
loc, description

where
family - 16 character Family name
log - 3 character Component location identifier
description - 60 character Component location description
B.1.4.5 Class Attribute Descriptions.

File Name

xxxxxx. CAD
File Format

family =

Attr# description

where
family « 16 character Family name
Attr# Inmteger 1..16 Attribute number
description - 60 character Auribute description

January 1992 .



LS Fault Tree Information

B.1.5.1 Fault Tree Names and Descriptions.

File Name
woxxx FID
File Format

family =
name description|,s)
where
family « 16 character Family name
name - 16 character Fault tree name
description 60 character Fault tree description
5 < | character If included indicates fault tree s a subsystem

B.1.52 Fault Tree Graphics.,

Fault tree graphics are stored in the block data file of the Graphics relation. The MAR-D file
( DLS) is a display list sequence for the graphics in a binary format 1t 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 (DLS format)

B.1LS3 Fault Tree Logic.
Fault tree logic 1s stored in the block data file of the Graphics relation

File 