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NOTICE

This report was prepared as an e. count of work sponsored by an agency of the United Su,tes
Government. Neither the United States Government nor sey seency thereof, or any of their
employees, makes any warranty, espreued or implied, or assumes any legal liability of re,
spons.bility for any third party's use, or the results of such use, of any information, apparatus,
product or process disclosed in this report, or represents that its use by such third party would
not infringe pervately owned rights.

I

NOTICE

Availability of Reference Materials Cited in NRC Publications

Most documents cited in NRC publications wi!! be available from one of the following sources:

1, The NRC Public Document Room 1717 H Street, N.W.
Washington, OC 20555

2, The Supenntendent of Documents, U.S. Government Printing Of fice, Post Of fice Box 37082,
Wuhington, DC 20013 7082

3. The National Technical Infortnation Service, Springfeeld, VA 22161

Although tt iisting that follows represents the majority of documents cited in NRC publications,
it h not intended to be exhaustive.

Referenced documents availablJ for inspection and copying for a fee from the NRC Public Docu-
ment Rc im include NRC correspondence and internal N RC memoranda; NRC Office of Inspection
and Enforcement bulletins, circutars, information notices, inspection and investigation notices;
Licensee Event Reports, vendor reports and t.orrespondence; Commission papers; and applicant and
licensee don tr.ents and correspondence. pf
The foliowing documents in the NUREG series are available for purchase from the GPO Seks
Program: formal NRC staff and contractor reports, NRC-sponsored conference proceedings. and
N RC booklets and brechurst. Also available are Regulatory Guides, NRC regulations in the Code of
feders! Regulations, and NucAear Regulatory Commission Issuances.

Documents avaitable from the National Technical Information Service include NUREG series
reports and technical reports prepared by other federal agencies and reports prepared by the Atomic
Energy Comminion, forerunner agency to the Nuclear Regulatory Commission,

Documents available from public and special tec.nical libraries include att open literature items,
such as book s, journal and periodical articles, and transactions. Federal Register notices, f ederal and
state legislaten, and congressional reports can usually be obtained f rom these libraries

Documents such as theses, dissertations, foreign reports and translations, and non-N RC conf erence
proceedings are available for purchase from the organisation sponsoring the publicatsn cited.

Single copies of NRC draft reports are available free, to the extent of supply, upon written
request to the Division of Information Support Services, Distribution Section, U.S. Nucker
Regulatory Comminion, Washington, DC 20555,

Copies of industry codes and standards used in a substantive ma. Aer in the NRC regulatory process
are maintained at the NRC Ubrary,7920 Norfolk Annue, Bethesda, Maryland, and are available
there for reference use by the public. Codes and star.dards are usually copyrighted and may be
purchased from the originating organizatio.1 or, if they are American National Standards, from the
American National Standards institute,1430 Broadmy, New York, NY 10018.
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ABSTRACTb

The Nuclear Computer 1 red Library for Assessing Reactor Reliability
(NUCLARR) is an automated data base management system for processing and
storing human error probability and hardware component failure data. The

NUCLARR system software resides on an IBM (or compatible) personal
micro-computer. NUCLARR can be used by the end user to furnish data inputs
for both human and hardware reliability analysts in support nf a variety of
risk assessment activities.

The NUCLARR system is documented in a five-volume series of reports.
Volume IV of this series is the User's Guide for operating the NUCLARR
software and is presented in three parts. Part 1: Overview of NUCLARR

Data Retrieval provides an introductory overview to the system's
capabilities and procedures for data retrieval. The methods and criteria
for selection of data sources and entering them into the NUCLARR system are
also described in this document. Part 2: Guide to Operations contains the

instructions and basic procedures for using the NUCLARR software. Part 2
provides guidance and information for getting started, performing the
desired functions, and making the most efficient use of the system's
features. Part 3: NUCLARR System Description provides an in-depth
discussion of the design characteristics and special features of the
NUCLARR software. Part 3 presents the organi:ation of the data base

' structures and techniques used to manipulate the data.

It is recomended that the new user first become acquainted with
Part 1 in order to get an overview of the NUCLARR system. Then,

f amiliarity with Part 2 for operating the sof tware is recomended. Access
to Part 3 should be obtained if the user is interested in learning more

; about the internal aspects of the NUCLARR software functions and
capabilities.

I

FIN No. A6850.-Nuclear Computerized Library for Assessing Reactor
"

Reliability (NUCLARR)
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SUMMARY

j The Nuclear Computer 1 red Library for assessing Reactor Rellability

| (NUCLARR) is documented in a series of five volumes. Volume 1: Sunnar y

j Description is a general overview of the NUCLARR system. Volume I provides

] the background of the NUCLARR program, including a description of methods

) for data collection, system specification, data structures, and
' taxonomies. Volume !!: Prograwner's Guide provides information for

| maintaining the software for the NUCLARR system. Volume !!!: Data Base

]
Management Guide for Processina Data and Revistna the Data Manual contains

j the procedures for processing human error probability and hardware !

component failure data and entering the data values into the NUCLARR jj
system. Volume IV: User's Guide instructs the end user in operating the ;

NUCLARR software. Volume V: Data Manual is a hard-copy report of the data I

I Iresiding in the NUCLARR system.

j !
! Volume IV is presented in three parts for the convenience of the j
) user. Part 1: Overview of NUCLARR Data Retrieval describes the scope of |,

| the NUCLARR system, support organizations, methodologies for screening data |

J sources for entry, and guidance for usering Parts ? and 3. This volume, !

Part ?: Guide to Operations, tells the end user how to get started and
j walks through the mechanics for performing data base operations (e.g., file |

! management, data aggregations, search and retrieval of data). Part 3: |
; NUCLARR System Description describes in detail the organization and special

| features of the NUCLARR software, including an explanation of the methods (

| for data aggregations and calculations. !
I i
i i

| Information for obtaining the NUCLARR sof tware and/or documentation {
i should be directed to: !
J

,

| !

: 1homas G. Ryan i

j U.S. Nuclear Regulatory Commission - R[S
i Reliab111ty and Human factors Branch
4 5640 Nicholson Lane, NL/N-316
) Rockville, MD 20852 USA

] (Phone) 301-49?-3550
1
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1David I. Gertman '

NUCLARR Data Clearinghouse I

Idaho National Engineering Laboratory
|P. O. Box 1625

Idaho Falls, 10 83415 USA

(Phone) 208-526-0652
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! VOLUMi IV: USER'S GUIDE |

'

PART ?: Gul0E TO OPERATIONS
i
'

,

a

| 1. INTRODUCTIDW i

!

|

The Nuclear Cog utertred Library for Assessing Reactor Reliability
(NUCLARR) is an automated data base management system used to process,
store, and retrieve human and hardware reliablitty data in a ready-to-use
format. The NUCLARR system was developed by the U.S. Nuclear Regulatoryj

]
Comission (NRC) to provide the risk analysis comunity a repository of .

j data that can be used to support a variety of risk assessment activities.
The system ' 31ntains a broad range of data base man 1gement functions for

; storing, ....essing, and retrieving human error and hardware component
! failure rate data. Computational algorithms for aggregating the source
j data and routines for report generation are also provided. The system

software, designed for operation on an IBM' personal computer (PC) (or PC

j compatible) microcomputer, is readily transportable to a wide range of ,

j users,

j The equipment taxonomies and data structures for NUCLARR were designed
,

j specifically to support probabilistic risk assessment (PRA) techniques f
| currently used by the nuclear power industry. The NUCLARR system aids the i

j risk analysis process by providing the analyst with accurate and relevant [

] data from an on-line data base. This computer 1 red capab111ty gives the

] analyst a powerfui device to search and retrieve data in a timely fashion.
;

I The former drudgery of reviewing multiple hard-copy documents to obtain |

useful data has now been eliminated with the availability of NUCLAkW.

:

'

i

4. Mention of specific products and/or manufacturers in this document !
1

: Implies neither endorsement or preference nor disapproval by the U.S. !
'Government, any of its agencies, or EG4,G Idaho, Inc., of the use of aj( specific product for any purpose.

, ~

| 1

1
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However, the capabilities of NUCLARR as a compact, transportable, and i

functional PRA workstation should also be contrasted with what it is not.
For example, NUCLARR 15 not an artificial intelligence (AI)/ expert system.
It is assumed that the analyst must bring some prior skills and knowledge
to bear in order to make effective utilization of this tool. In this
regard, NUCLARR can best be classifled as a library and not a chief
librarian. The concept of furnishing analysts with a highly mechanistic or
' cook book' approach for data usage was ruled out in exchange for a system
that would be both flexible and comprehensive for adapting to a wide
diversity of applications, it was also determined, at the onset, that

NUCLARR would not provide the capability to construct fault trees or core
melt frequencies. Other tools already exist that provide these functions,
and it was felt that NUCLARR could better support the risk analyst by
supplying the data inputs to these other products. The Integrated
Reliability and Risk Analysts System (IRRAS) and Systems Analysis and Risk
Assessment System (SARA) are two such products, developed under NRC

sponsorship, that provide the capabilities for higher-order model
development and analysts. ' Future development efforts at the Idaho
Nat tonal [ngineering Laboratory (INEL) will focus on devising more
effective ways to interface NUCLARR, as a supplier of source data, to
sopport these other programs.

In surrmtry, the present version of NUCLARR, as described in this
manual, provides the experienced user (e.g., PRA analyst) with an important|

computer-based support capability for conducting risk analysis. Very

little, if any, training is required before the analyst is able to access
human error probability (HIP) and hardware component f ailure data (HCf D).

The purpose of this three-part document is to provide the end user
with a detailed description of the NUCLARR data management system,

including instructions for accessing and retrieving specific data. To that
end, an overview of the NU;LARR system is given in Part 1. Parts ? and 3
of this document provide, respectively, a guide to operations (including
exanples) and a detailed system description that defines all attributes of
the data being stored, describes the way in which these data are stored,
and descr1bes computations perforfted by the NUCLARR system.

2

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

O 2. INSTALLATION AND GETTING STARTED f

i
.

This document (Part 2) describes how an analyst, PRA or otherwise. .

Should use the search and retrieval capabilities in order to review and/or
sunenartre the HIP and HCFD residing in the NUCLARR system. The [

'

capabllttles and special functions for operating the HtP and HCfD sides of
the system to be discussed are presented below:

,

o Getting Started- Software Set-Up Procedure '

o Consmand/ Menu Preview |
o Glossary of f requently used Consnands |
o On Line HELP |
o Data Search and Retrieval Techniques: Usirg the Descriptive |

Search {
o Data search and Retrieval Techniques: Using the Ad Hoc Search j
o File / Buffer Management ;

o Data Aggregations |

O o Data Output and Report Generatton
|

o Graphic Plot Routines I

o Strategies for Reviewing Data Records to Determine their f
Applicability I

o Document i11e/ Source Catalog !

o Practice and Review: Tutorial

|

Prior to interacting with the NUCLARR system, it 15 strongly suggested !

that first-time users gain fam111arity with Section 3, Coasmand/ Menu !

Preview; Section 4. Glossary of Frequently Used Coasmands; and Section S,
On-Line HELP. A working knowledge of these areas, as a minimum, is a f
prerequisite for successful system operation. !

:
!

The checklist in Table 1 provides the minimum system configutation |
requirements for operating the NUCLARR programs. Any questions should be (
referred to the NUCLARR Data Clearinghouse,

i

o |
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TABLE 1. NUCLARR SYSTEM MINIMUM CONFIGURATION REQUIREMENTS CHECKLIST

(1) IBM-PC or PC compatible (IBM-PC/AT or IBM System-2 preferred)

(2) Minimum of 640 K-bytes memory

NOTE: Available memory can be checked by typing the following
connand: CHKDSK

The last two lines of th) output statement should display
numbers similar to:

655360 bytes total memory
602144 bytes free

NOTE: This memory requirement must be available Sr NUCLARR system
operation. Memory resident prcgrams such as Boreland
Side-Kick should be unloaded before putting NUCLARR on your
PC. failure to do so can result in stack overflow and other
memory problems. Virtual disk connands and ths IBM Sys.
CACHE file on PS/2 will cause stack overflow problems.

(3) Math coprocessor (8087 floating point card)

(4) Configuration file should read:

device ansi.sys
f11es=20 i

buffers =15 )
lastdrive=7

NOTE: Configuration file can be checked by typing the following
connand: TYPE C: CONFIG.SYS. If it doesn't read as above,
consult your DOS manual on how to edit it.

(5) Graphics card (enhanced graphics card preferred)

(6) Color monitor adapted for full use of 16 colors

NOTE: Monochrome monitor is acceptable, but not reconnended. The
lack of color will result in significantly reduced
resolution quality.

(7) 20-megabyte hard disk minimum (30-megabyte hard disk preferred) |

(8) floppy disk drive

(9) DOS operating system (3.0, 3.1, 3.2, or 3.3)

O
4
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21 Installation Instructions

The NUCLARR data base consists of two parts: HCfD and HEP data. The
installation procedure attempts to define the directories HEP, HARDWARE,
HALO, and NUCLARR at the root level of Drive C:. If these directories have
already been created, you will receive the error message Unable to create
directory. This is not a problem and may be ignored. Drive C: must be on
the hard disk. If your system has a different configuration, call the Data
Clearinghouse for ht. p.

'

|
:

4

i The NUCLARR diskettes include the installation diskette, which is

marked Installation Diskette, and the data diskette!, which are marked [
NUCLARR Data Diskette M of M. The installation procedure 13 set up to
read the diskettes from drive A: and is simple: !

,

1. Insert the installation diskette into drive A.

2. Type

A: INSTALL < ENTER >

Af ter typing the above comand, additional instructions will be
displayed on the computer's monitor. The installation procedure will
execute, asking you to emove the NUCLARR data diskettes in numerical order.

|.

2.2 Gettina Started

In order to run the NUCLARR retrieval program, type the following
comand:,

4

4

C: >NUCLAd < ENTER > i

i !

Af ter typing in the above comand, the menu shown in figure 1 will be I
,

displayed.
.

s
,

'

:
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O

Nuclear Computerized Library for Assessing Reactor Reliability
Main Henu

Version 1.1
_-

Q - Quit NUCLARR System
? - NUCLARR Hotline #

1 - Human Reliability Data
2 - Hardware Failure Data
.? - HEP Aggregation Help File
4 - Hardware Aggregati' 'elp file-

figure 1. Menu for selecting the HEP or hardware side of the NUCLARR
system.

I

|

O
1
1
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3. COMMAND / MENU PREVIEW

The NUCLARR system makes use of a menu and command options structure,

allowing the user maximum flexibility to locate, review, and manipulate
data records. After making a selection from the master menu for HEP or
HCF0, one or more primary or main menus will be displayed to the user.
Main menu glossaries of the available options for the HEP and HCFD sides
are shown in Tables 2 and 3, respectively.

Several methods are available for selecting options from the NUCLARR
menu screens. The primary approach is accomplished with the use of the
space bar or tab / arrow keys. The option selected is highlighted to the
user by a different background color. An a'iternative approach for
selecting menu options consists of entering the option number directly from
the keyboard. Whenever the number of selectable menu options exceeds the
number of lines on a screen, the b h and b M keys can be used to scroll
through the list. As the user moves down through the menu structure, a
record indicating the options selected is continuously stored and displayeds

in the header b b k at the top of the menu screen. This header information
supplies the user with a rcadmap of where he/she has been, and where he/she

is going in the search structure. At any point within the menu hierarchy,
it is possible to exit or escape back to the previous menu or, alternately,
back to the main menu. Table 2 presents a single menu for processing HEP
data. Table 3 presents one main menu followed by two primary nv.tnus. The

types of options available for both types of data are similar, however, as
a comparison of these tables shows.

The menu scheme, within the context of the NUCLARR system, provides
the means for highly structured, or descriptive searches for data. These

user-friendly menus mimic the hierarchical structure of the taxonomies for
both HCF0 and HEP data.

In addition to the basic menu dialog for locating data, the user can
also init).ite data searches using an ad hoc search mode. The ad hoc

feature removes the need to step through individual menus by providing theO
7
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TABLE 2. MAIN MENU GLOSSARY Of OPTIONS--HEP

dEP Menu /Name Option Description

Main Retrieve Menu

E - Exit from HEP Retrieve Exit to the NUCLARR main menu. All.
Program located data record references are

cleared from the storage buffer.

? - NUCLARR Hotline # Display the Data Clearinghouse nunber
for information concerning the data
or the utilizatten of NUCLARR.

1 - Locate HEP Data Records by Locais NUCLARR data records by using
Description a series of user-friendly menus. The

search buffer holds references to
located records.

2 - Review Documents Reviev source documents noted in
source statements as original and
reference documents. A report option
and a search of all references to a
document are available.

3 - Locate HEP Data Records by Locate NUCLARR data records by ad hoc i

Ad Hoc Search search method. The search buffer |
holds references to located records. l

4 - Report on located HEP Report on the screer, printer, or to
Da'a Records a file all located data records

currently referenced in the search I

buffer. )
5 - Plot from Located HEP View log plots of aggregated

Data Rec (rds probabilities a'd source data points.

6 - Calculate Aggregated HEP Combine HEPs for homogeneous located
for Located Records records, currently referenced in the

search buffer, to determine an
aggregated HEP value with confidence
bounds.

7 - Generate ASCII file for Generate an ASCII file in a format
dBase III/SAS/SPSS compatible with the dBase III, SAs,

and SPSS systems. Source statements
are converted for all located data
records or for all dats in the data
base. For the dBase III system, task
statements and documents may also be
converted.

!

l 8
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O TABLE 2. (CONTINUED)

HEP Menu /Name Option Description

Main Retrieve Menu (continued)

8 - Retrieve a Saved Data A previously saved search file may be
Records file requested and brought into memory for

modifying, reporting, aggregating,
.

and ASCII file generation. Such a |
file must have been created by option |9 of this main menu. '

9 - Save Located Data Records Copy records currently in the search
to a File buffer (for located records) out te <

a disk file named by the user. If the j
named file currently exists, it will
be overwritten with the data passed
to it through this option.

O

O
9



TABLE 3. MAIN MENU GLOSSARY OF OPTIONS--HCFD

HCFD Menu /Name Option Description

Main Retrieve Menu

E - Exit from Hardware Exit to the NUCLARR matri menu. All previ-
Retrieve Program ously located data record references are

cleared from the search buffer.

? - NUCLARR Hotline # Display the Data Clearinghouse number for
information concerning the data or
utilization of NUCLARR.

1 - Locate Data Records by This option allows the selection of HCFD
Description data records by description of component

category, component, design, etc. The
selection of key fields follows the HCF0
failure taxonomy, beginning with a screen
requesting category selection, i.e., the
selection of mechanical or electrical I

components. .Upon selection of one category I
cption, selection of components types |belonging to the selected category occurs. 1

Each component type will be displayed with I
'code, number of representative data records

in the data base, and complete description.
Selection proceeds for component design,

,

failure mode, normal state, and application I

in a similar manner, with each selection
narrowing the set of data records being
collected and searched. The resulting data
records are placed in the "search buffer"
for viewing, further elimination, aggrega-

,

tion, reporting, plotting, etc. The search
'

buffer may be saved on disk for future use,
if desired.

1
i? - Locate Data Records by This option allows quick retrieval of HCFD !

Ad Hoc Search data records using a single screen requast-
Ing the user for codes and key data values

i

which describe the desired source records. '

Upon entry to the ad hoc screen, only a j
component code must be entered to initiate
a search. If the code of the desired
component, or other source attribute, is
unknown, complete code and description
lists are available with the press of the
< Esc > key. On the ad hoc screen, ONLY
FIELDS WHERE SPECIFIC DATA ARE DESIRED
REQUIRE AN ENTRY. A BLANK FIELD IMPLIES

10
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TABLE 3. (CONTINUED) !

Y
HCFD Menu /Name Option Description

Main Retrieve Menu (continued)

2 - Locate Data Records by "ALL," THAT IS, ALL DATA RECORDS FOR THE ,

Ad Hoc Search SELECTED COMPONENT WILL BE CONSIDERED IN
'

(continued) THE SEARCH. When the desired fields have
been filled, the search may comence. If ,

'records are found, the search buffer is
loaded and the search buffer options may
be executed.

3 - Review Documents Review the documents residing in the HCFD
data base. A report option and a search '

of all documents are available.

4 - Hardware Glossary This option allows the reviewing of the
of Terms HCFD section of the NUCLARR glossary. All

terms and notation used in the HCFD
retrieve menus, selection screens, and
help screens are listed with detailed
definitions. A copy of the glossary may
be printed or put to a file if desired.

d Descriptive Search of Hardware Data Main Me])u

E - Exit from Descriptive Exit to main HCFD retrieve menu. User will
Search Program be reminded to save any existing search

results not already saved by option No. 8
below.

,

1

? - NUCLARR Hotline i Display Data Clearinghouse telephone
number. !

1 - Retrieve a Saved Data A previously saved search file may be f
Records file requested and brought into memory for

modifying, reporting, aggregating, and t

ASCII file generation. Such a file must '

have been created by option 9 of this menu. |
2 - Begin Descriptive Search Begin the descriptive search function which

displays descriptions of all components,
designs, failures, normal states, applica- !
tions, etc., following the taxonomy [

described in EGG-REQ-7742.3 Selections
may be made at each taxonomy level, thus j
narrowing the number of source records to
be searched as each taxonomy level is i

descended.

,

!t

11
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TABLE 3. (CONTINUED) ;

1

HCfD Menu /Name Option Description

Descriptive Search of_ Hardware Data Main Menu (continued)

3 "Tailored" Selection Extend the descriptive search option 2 or,
and Aggregation file option 1 with e quick selection screen

for failure data origin; domestic or
foreign, nuclear or non-nuclear, safety or
non-safety grade, and quality-coded data
fields. This function will complete the
selection, aggregate, and display the
aggregated events and selected source
records.

4 - View the Located View the source records currently in the
Data Records buffer and all associated event aggrega-

tions. If the aggregation option has not
yet been selected, auto aggregation values
from the data base will be displayed.

5 - Aggregate Probabilities Compute aggregated probabilities or rates
for located records using the source data currently referenced

in the search buffer.

6 - Report on Located Report on the screen, printer, or to a '

Data Records file all events and data sources currently I

referenced in the search buffer.
:

7 - Plot from located View log plots of aggregated probabilities
Data Records or rates and source data points.

8 - Generate ASCII File Generate and save an ASCII file of aggre-
for dBase III/SAS/SPSS gated event probabilities or rates suitable

,

for use by dBase III or in SAS and SPSS l
programs.

9 - Save Located Data Copy records currently in the search buffer
records to a file (located records) to a disk file named by

the user. If tha named file currently
exists, it will be overwritten with the
data passed to it through this option.

Ad Hoc Search of Hardwara . Data Main Menu

E - Exit from Ad Hoc Exit to main HCFD retrieve menu. User
Search Program will be reminded to save any existing

search results not already saved by
option 8 below.

O
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s TABLE 3. (CONTINUED)
.

HCFO Menu /Name Option Description

Ad Hot Search of Hardware Data Main Menu (continued)

? - NUCLARR Hot 1?ne # Display Data Clearinghouse telephone
number.

1 - Retrieve a Saved A previously saved search file may be !
t

Data Records File requested and brought into memory for mod)-
fying, reporting, aggregating, and ASCII
file generation. Such a file must have
been created by option 8 of this menu.

2 - Ad Hoc Search Begin the ad hoc search function which will
display a series of screens on which
specific values may be selected to initiate
a search of the HCFD source data.

3 - View the Located View the source records currently in the i

Data Records buffer and all associated event aggrega- |
'

tions. If the aggregation option has not
yet been selected, auto aggregation values
from the data base will be displayed.

4 - Aggregate Probabilities Compute probabilities or rates of the
for Located Records aggregated HCFD source data currently

referenced in the search buffer.

5 - Report on Located Report on the screen, printer, or to a
Data Records file all events and data sources currently i

referenced in the search buffer. t

i

6 - Plot from located View log pluts for the display of aggre-
Data Records gated probabilities or rates and source

data points.

7 - Generate ASCII File Generate and save an ASCII file of aggre-
for dBase Ill/SAS/SPSS gated event probabilities or rates suitable

for use by dBase III or in SAS and SPSS
,

:programs.

8 - Save Located Data copy records currently in the search
Records to a File buffer (located records) out to a disk

file named by the user.
|
l

|

O
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user the means to pick the desired characteristics of a data set from
several parameters displayed on a single screen. Instead of locating
records using a single unique search criterion, as defined from a menu
search, the ad hoc mode locates subsets of data from a broad variety of
user-selectable parameters. A typical search in the ad hoc mode consists
of entering either an alphanumeric code or an X in the designated fields
for each desired parameter to define the criteria for which the search is
to be performed. There is no limit, in ad hoc, to the number or type of
searches available to the user in this mode. The flexibility of ad hoc

search can range from a broad to a highly restricted set of data.

It is expected that the user interested in finding a data value at a
known or predictable location within the taxonomy would initiate a
descriptive search with the menuing system. In cases where the user is
looking for larger sets of data, based on assorted parameters, then an
ad hoc mode search, using a pick-and-choose strategy, would be performed.
The first-time user of the system may find it easier to become acquainted
with the descriptive search, since only the movement of the cursor through
a menu is needed for performing a search, whereas in ad hoc the ability to
enter one or more codes is required.

Regardless of the search mode selected (i.e., descriptive or ad hoc),
the user still retains the same options for performing any number of follow i

up operations furnished by the NUCLARR system. (A more comprehensive
description of the menu, or descriptive search mode, as well as the ad hoc
feature of the NUCLARR system, is presented in Sections 6 and 7.)

1

Once data have been located by the user, a conrnand option line is -

normally displayed at the bottom of the screen for the ad hoc search mode
and a special buffer options menu 15 displayed for the descriptive search
mode. This provides the user added capability, as needed, to perform

|specialized operations on the located data.

Typically, the valid connand options available are listed in the
connand line and can be executed with a single keystroke (e.g., select

14
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,

<A> for <A> aggregation). If additional clarification is needed2

restding the uses fer certain consnands, a detailed explanation is provided
in the general HELP screens. It should be noted that not all acceptable

consnands will be displayed on the screen. There are other special consnand

sets, useful to the user for different applications that are not always
displayed. for example, pressing <fl0> 15 an alternate way to move out
of a HELP screen. In order to familiarize the user with the full range of

,

the most frequcntly used consnand options available, a glossary is presented
in the next section.

,

!

!

!

i
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4. GLOSSARY Of FREQUENTLY USED COMMANDS 0|

The NUCLARR user will be prompted for information throughout program
execution. Screens will be displayed allowing the user to input several
pieces of information simultaneously. full screens or windows will appear
with various questions. Each of these questions corresponds to Jn
associated entry field.

Each entry fic1d is set up so that only the valid key may be entered.
If an invalid entry is made, a bell will ring and/or an error message will
be displayed; afterward, a valid entry may be entered.

The cursor will often be placed at a predetermined location on the
screen by the program. After an entry is made in the field, the cursor
will move to the next field. To move the cursor to other fields, the
< Tab > key or the arrow keys may be used. Pressing the <Home> key
will return the cursor to the conmand field.

In order to aid the user with the retrieval of information, the
following keys have been defined:'

< Alt ><H>--Pressing both keys simultaneously will activate the
on-line help fa-111ty that describes cursor functions.

< Arrows >--The arrow keys will move the cursor around the screen.

<Ctr1><End>--After using the arrow keys to left-justify the
cursor, pressing <Ctr1> and <End> simultaneously will clear
the current field.

Note that the < D > key and the < Tab > key area.
interchangeable. Depending on the machine being used, the keyboard may
indicate a tab functton as a < Tab > or < "Q >.

O
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<Ctr1><Home>--Pressing both keys simultaneously clears all
- entry fields on the current screen.

< Enter >--Presstag the < Enter > key throughout NUCLARR signals
the program to continue. It will execute the command selected on the
menu. All information should be entered in the appropriate fields
prior to pressing the < Enter > key.

< Esc >--Pressing < Esc > provides on-line help information. At
any time during interaction with NUCLARR, press the < Esc > key for
help. Help information will be displayed that pertains to the field
in which the cursor is located or information about the entire menu.

y--Pressingthiskeymovesthecursorforwardaroundthescreento
the various entry fields.

< Shift > --Pressing both keys simultaneously moves the cursor
backwards around the screen to the various entry fields.

<Pgup> and <PgDn>--Pressing these keys scrolls up and down
through a multipage list of menu options.

<Home>--puts the cursor into the COMMAND field. Particularly
useful for the ad hoc search screen.

<F10>--Press this key to exit from the HELP screens.
|

The commands listed below will help the user during the execution of
the NUCLARR system.

| <A> aggregate--typed in the COMMAND field aggregates the records

| currently residing in the buffer.
|
|

<E>xit--typed in the COMMAND field will exit from the current menu.

0
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<L>ocate--typed in the COMMAND field locates the requested records
and places them in the buffer. (See also <N> ext and

<P>revious.)

<N> ext--typed in the COMMAND field locates the next available
record after the existing record displayed on the screen. (Used after
invoking the <V>1ew option.)

<P>revious-typed in the COMMAND field locates the previous record
before the existing record displayed on the screen. (Used after
invoking the <V>1ew option.)

<R>eport--typed in the COMMAND field generates a hard copy report
of the located records.

<?>--typed in the COMMAND field d) splays the phone number for the

llVCLARR Data Clearinghouse for further system information.

<M> ore data--typed in the COMMAND field will step down to a more
I

detailed presentation of the data, l

<U>nselect--typed in the COMMAND field removes the displayed

record from the buffer. (Used after invoking the <V>1ew option.)

<S> tart--typed in the COMMAND field executes report generation
routines to the designated output device (printer, consolo, file).

<C> lear Total.-typed in the COMMAND fle'id clears the selected

records from the holding buffer. This option allows for a new search
without consideration of the records already in the buffer from a

|
previous selection.

<V>tew Data--Typed in the COMMAND field selection of this option
displays the data records selected and in the buffer.

9
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5. ON-LINE HELP

The NUCLARR system makes extensive use of embedded HELP screens. In
most places throughout the system, HELP screens can be accessed by pressing
the escape key. The HELP screens are logically organized within the
NUCLARR system according to the structure of the user architecture. Only ,

HELP screens relevant to the task being performed at a perspective location
;in the system can be acc ssed, for example, in the HEP side, HELP on psf s

cannot be viewed if the user is selecting options from the main menu. HELP

information on a certain aspect of a screen can be accessed by first moving
the cursor to the specific field or location of interest, then pressing

< Escape >. The HELP features of the NUCLARR system are perhaps the most |;

beneficial to the user while operating in the ad hoc search mode. At any i

point in the ad hoc search screen, clarification as to the meaning of a
.

particular parameter can be obtained with the use of the HELP option.
While in the ad hoc mode, code lists can also be accessed using HELP. Once

,

; the code list has been accessed, the actual code can be picked from the ;

help screen and placed in the applicable field on the ad hoc search screen
by following the instructions on the HELP screen. Thus the need to recall !

long lists of codes is eliminated.

1
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6. DATA SEARCH AND RETRIEVAL TECHNIQUES: USING THE DESCRIPTIVE SEARCH

User-initiated descriptive searches for both the HCFD and HEP sides of
the NUCLARR system are menu-driven. The user follows the menus through the
taxonomy in an iterative fashion in order to arrive at the particular data
record (s) of interest. Due to the unique design of the HEP and HCFD

taxonomies, the procedures for performing a descriptive search will be
presented separately.

6.1 Human Error Probability

A flow chart depicting the organizational structure of the

menu /coninands for the descriptive search mode for HEP is shown in
figure 2. The individual steps required for performing a descriptive
search are summarized below.

Step 1 -- Select taxonomy level (Level 1--system; Level 2--coniponent;
or Level 3.-individual disp'idy). This describes the
equipment affected by the human error.

Step 2 -- Select job classification (not applicable if Level 3 is

selected)

Step 3 -- Select NSSS vendor (not applicable if Level 2 or 3 15

selected)

Step 4 -- Select functional group sununary for equipment group

Step 5 -- If desired, select specific equ!pment group

Step 6 - Select human action

Step 7 -- Select data display optton (i.e., screen, file, printer) j

|
A glossary of the individual descriptive search menus and their |

options for HEP data is presented in Table 4.

|

2n !
!
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.
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] Figure 2. Flow chart for performing a descriptive search--HEP side.
!
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TABLE 4. GLOSSARY OF DESCRIPTIVE SEARCH MENUS--HEP

Menu /Name Options Purpose

Select Taxonomy Level Enables user to select appropriate /
desired level of the taxonomy classi-

1 - Level 1: Plant Systems fication scheme. The three taxonomy
(GE, West, CE, B&W) levels designate human errors related

2 - Level 2: Plant Components to a plant system (1), a plant compo-
3 - Level 3: Display / nent (2), or a specific control /

Instrument / instrument / display (3).
Control

Select Job Title Enables the user to select the appro-
priate/ desired personnel position

1 - Control Room Operator related to human error. The three
2 - Equipment Operator personnel positions available for
3 - Maintenance Technician selection are Control Room Operator,

Equipment Operator, and Maintenance
Technician. Control Ruom Operators
are persons responsible for control
room operations; Equipment Operators
are nonlicensed operators responsible
for operation of plant equipment not
located in the control room; and
Maintenance Technicians are mechan-
Ical, electrical, or instrumentation
and control technicians who maintain,
calibrate, and test plant components,
including safety-related equipment.
(Not appilcable to taxonomy Level 3.)

Select NSSS Vendor Enables the user to select the
appropriate / desired nuclear power

1 - General Electric plant classifications as identified |
2 - Westinghouse by the NSS$ vendor that supplied the
3 - Combustion Engineering NSSS portion of the plant. ( Appilca-
4 - Babcock & Wilcox ble to taxonomy Level 1 only.) '

Select Equipment Croup-- Enables the user to select the
f unctional Group Sumary appropriate / desired functionally sim1- I

lar group of plant equipment related l
000 SUMMARY OF AIR SYSTEMS to human error. Level 1 taxonomy |
010 SUMMARY Of menus contain categerles of plant |

ANNUNCIATOR SYSTEMS systems, level 2 menus contain groups i
020 SUMMARY OF of plant components, and Level 3 menus

|
COMMUNICATION SYSTEMS contain general types of displays /

instruments / controls..

N SUMMARY OF (FUNCTIONAL'

EQUIPMENT GROUP) |
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TABLE 4. (CONTINUED)

; V
'

Menu /Name Options Purpose |
'

Select Eaulpment Group-- Enables the user to select the
'

Eautoment Characteristics appropriate / desired nuclear power
plant equipment related to human ,

090 SUMMARY OF EMERGENCY CORE error. Level 1 taxonomy menus contain |
COOLING SYSTEMS plant systems; Level 2 menus contain

091 Emergency Core Cooling plant components; and Level 3 menus
092 High Pressure Safety contain specific types of displays /

Injection instruments / controls.,

093 Residual Heat Removal /
Low Pressure Safety
Injection ;

|

i'

|
*

+-

110 SUMMARY OF FEEDWATER SYSTEMS ;

ill Feedwater |
113 Main Feedwater !
114 Aux 111ary/ Emergency

feedwater
.

.

h (equipment group /
characteristics}

Select Human Action Enables the user to select the appro-
priate/ desired human action verb !

'

00 TESTS related to human error. The human
01 OPERATES action verb is the behavioral term'

02 MONITORS associated with the human-machine
03 DIAGNOSES interface; the duties, tasks, and task'

elements associated with nuclear power! .

plant personnel..

! h (human action) :

Data Olsplav Options Enables the user to display the appro. ,

priate/ desired HEP data on the NUCLARR
1 View located Records computer monitor, copy the data to a.

2 Report without Aggregated HEPs NUCLARR computer flie, or create a{-
3 Report with Aggregated HEPs hard copy of the data with the !

,

i NUCLARR system printer. '

.|
'

I

J
.

i !

!

!

; l
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6.2 Hardware Component Failure Data

A flow chart depicting the organizational structure of the
menu / commands for the desc:1ptive search mode for component failure rate
data is shown in Figure 3. The individual steps required for performing a
descriptive search are sunrnartred below.

Step 1 -- Select hardware category (mechanical or electrical)

Step 2 -- Select component type

Step 3 -- Select component design'

aStep 4 -- Select failure mode

Step 5 -- Select normal state',

Step 6 -- Select application'

Step 7 -- Select search buffer options (view event aggregations, view
selected data records)

A glossary of the individual descriptive search menus and their
options for hardware components is presented in Table S.

i

!
:
I

a. in Steps 3 tiirough 6, all is a possible option for each selection.
O l

|
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,/W ~-

t )
\ i

J'

Main
Retrieve

Menu

V
Select Option 1

* Locate Data Records
by

Description *

V
Descriptive Search

of Hardware
Data Manu

V
So!6ct Option 2

*0egin Descriptive
Search'

V
Setect Hardware

Category (Mechanical
or Electrical)

/ \

k''/ V
Se'oct

Component

4

Se'ect Component
Gesyn

V
Se'ect

Failure Mo#Hormal State

V
Select

Applications

)V
4

A 3regate Selected View Event View Seiecieo f9
Source Data Aggregations Data Records ;

1

|

|
I

f'') Figure 3. Flow chart for performing a descriptive scarch--HCFD side.
v
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TABLE 5. GLOSSARY OF DESCRIPTIVE SEARCH MENUS--HCFD

HCFD Menu /Name Option Purpose

Select Hardware Category Enables the user to display all
mechanical or e~lectrical component

1 Mechanical descriptions on the next search menu.
2 Electrical

Select Component Enables the user to select one hard-
ware component for the previously

ACC 0 Accumulators (closed, selected category. The number
pressurized) appearing before the component is the

ACU 3 Air Conditionirg Units / number of associated source records
Chillers currently in the data base.

ADY 0 Air Dryers
BLC 0 Blowers / Compressors
CON 0 Control Rods

.

.

N (component)

Select Deston Enables the user to select the appro-
priate/ desired design for the

PPD 5 Pumps, Diesel Driven component previously selected.
PPDAX 0 Axial
PPDCF 0 Centrifugal
PPDDP 0 01aphragm

.

.

N (design)

Select f ailure Mode / Normal State Enables user to select appropriate
hardware failure mode or normal

F Select failure Mode operating state.
N Select Normal State

Failure Modes

ALL 5 All Valid failure Modes
FTG 5 Fails to Operate Group
FTO O Fa115 to Operate
FTS 4 Fails to Start
FTR 1 Falls to Run

.

.

'

N (fallure mode)

O
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|
|
,

TABLE 5. (CONTINUED)A
U HCFD Menu /Name Option Purpose

Normal States

ALL 4 All Valid Normal States I

NA 0 Normally Alternating
NL 0 Norna11y Locked-out
NS 4 Normally Standby
.

.

N (normal state)

Select Appilcations Enables user to select appropriate /
desired environment or other app 11-

ALL 6 All data points from cations defined for the previously
'prior selections selected hardware.

INTERNAL ENVIRONMENT c

APPLICATIONS
INTEAR 0 Air Internal

Environment
INTECG 0 Compressed Gas Internal

Environment
INTECL 0 Chlorine Internal

O Environment
.

.

k (environment)

Search Buffer Ontions Enables user to select search buffer
options to aggregate selected data

1 - Aggregate Selected Source currently in buffer, view the result.
Data ing aggregations, and view (and/or

2 - View Event Aggregations unselect) source records currently in
3 - View Selected Data Records the buffer. t

i

.,

d

-

|

|

!
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7. DATA SEARCH AND RETRIEVAL TECHNIQUES: USING THE A0 H0C SEARCH

The NUCLARR system allows the user a powerful ad hoc search capability
1 both the HEP and HCfD sides. The ad hoc search includes everything in
the descriptive search but differs first in that it includes all the

remaining data attributes. This allows the analyst to pick and choose
those aspects of the data he/she feels are most traportant or appropriate to
use. The second advantage of the ad hoc search is that it is quicker for
expertenced users who know exactly what search parameters they desire.
Furthermore, one can do a search, note the results, clear the buffer, then
do ;nother search by just n.dking minor changes to the previously entered
search criteria. Thus, it is much faster for specifying a series of
searches of the data base.

At any t!'r<e during the search process, it is possible to escape or to
back out through the ment.s to chenge some search parameters (for example,
reselect the component designs). When a search has been completed, the
software allows the user to easily return to the ad hoc screen which was
selected from, complete with all the entries used in the last search. This

allows the user to adjust the search entries to generate an optimal amount
of data for aggregation. On successive searches, without clearing the
buffer, a new set of records is formed through the union of the new group
and the previous group.

In a case where one field can contain muli1ple values, such as the
system field, all values entered by the user in the search menus must be
present in a data record for that record to be retrieved. However, the
reverse is not required; the user-entered values can be a subset of the
values listed in a data record. Additionally, the order of the listed
values is not a factor in the search.

The software provides the capability to allow the user to
interactively page through the result of a NUCLARR search and to either

select or de-select located data records before performing an aggregation.

O
20
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,

Help screens are provided for each field identifying the valid entriesO for that field. In some cases, there will be a requirement for a lower
level, more detailed, help which explains each of the possible entries.
These will be addressed in future revisions of the software on an as-needed
basis.

'Examples of the ad hoc search screens for the HIP and HCfD sides of
the system are displayed in Figures 4 and 5, respectively. Selectior, of

; parameter options is made by entering one or more alphanumeric codes in the
fields provided. In cases where all available options for a particular

' parameter are explicitly displayed on the ad hoc search screen, an 1 15 j
used to enter the desired option. After the desired parameter options have
been selected by the user, as evidenced by a code or 1 in the various
fields, the functions in the connand line can be used to locite the data

iset. The locate function is used to bring the data set into the buffer,
| When the locate routine is finished, a tally showing the number of records

found by the system is displayed in the upper-right-hand corner of the
ad hoc search screen. From this point, with the aid of the appropriats
connand functions, the user can then select the option to view the data
records and/or aggregate the located data. While in the ad hoc search ,

mode, the user can also clear the buffer and revise the search strategy by
"

redefining a new set of oarameter options,
i

'A complete glossary which describes the ad hoc search parameters and

; selectable options for HEP and HCfD sides of the NUCLARR system is shown in !

i Tables 6 and 7.
! i

! '

! !

'

|

i

,

t

i

i

1

J
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O
1

- Records located
Locate Data Records Last Search 0 Total 0

_

X indicates selected values:
Hatrix Selection Failure Mode Comission-X Omission-X

Ta o omyj NSSS Vendor] Duty Area] Basic Data Type RC-X RNC-X

ALL-1234567NU-
Select Hatrix before proceeding Data Origin X-

Performance Shaping Ftetors
Plan". Equip Human Documen". Procedures - X

Option Code ID Act ID Yr Stress - X .

Experience - X )-> -- -- --

All Tagging X l
---- - --

Staffing - Xlist --- - -

Range Training - X-- - --- -

Supervision- X-- -- -- --

Feedback - X... .. .....

Time -hh:m:ss hh:m:ss
Available 00:00:00 to 23:59:59 |

Performance 00:00:00 to 23:59:59 1

)

[ ] COMHAND: Clear total Exit Locate View data ? hotline # < Tab > & < Esc > help i

i

l

l
l

l

|
|

Figure 4. Ad hoc search screen- HEP side.
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I i

_] '

Records Located
)locateDataRecsrds Last Search 0 Total 0

Component
( ) X selects parameter values -Architectural Fngineerq
Des- gn -

Nornal State S,'ist em -NSSS Vendor select one
Failure Mode Data -BW- -CE- -G A- -GE- -W d

Applica". ion 0 stribution
Failure:

Data Type Demand. Hourly-
Raw. Derived.

- - - Severity C- 0- I- X-
CT yy yy Degree OH- SH- LL- TP-
l., ) Data Collection Period- 29 to 88 OL- SL- LS- TL-
v

Facility Fai'ure -Exposure ye s~no- unknown
Record Record IRADAP Quality-- <

Origin-Type- Origin-Type- Safety Grade -

Nuclear |
Domestic |

-

Primary Failure-- <

Bayesian Update-- <

() COMMAND: Aggregate Clear total Exit Locate View data ? Hotline f

Figure 5. Ad hoc search screen -HCF0 side.
O
V
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TABLE 6. GLOSSARY OF SEARCHABLE PARAMETERS AND OPTIONS FOR AD H0C
SEARCH--HEP

Parameter Description of Options

Taxonomy level HELP scr eens; Vol. IV, Part 3 Sect. 3.1

NSSS vendor HELP screens; Vol. IV, Part 3. Sect. 3.1.1

Duty area HELP screens; Vol. IV, Part 3 Sect. 3.1.1

Plant code HELP screens; Vol. IV, Part 3 Sect. 3.2.3.' ande

Appendix H

Equipment 10 Vol. IV, Part 3, Appendix A

Human action Vol. IV, Part 3, Appendix A

Document ID-Yr Vol. IV, Part 3 Section 3.2.3.2. Cocument File

failure mode HELP screcns; Vol. IV, Part 3 Sect. 3.2.2

Basic data type HELP sc,*eens; Vol. IV, Part 3. Sect. 3.2.2

Dets origin HELP screens; Vol. IV, Part 3. Sect. 3.2.3.2

PSFs HELP screens; Vol. IV, Part 3 Sect. 3.2.3.3

lime--available HELP screens; Vol. IV, Ptrt 3, Sect. 3.2.3.4

Time.-performance HELP screens; Vol. IV, Part 3, Sect. 3.2.3.4

I

i

i

1

0
|32
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TABLE 7. GLOSSARY OF SEARCHABLE PARAMETERS AND OPTIONS FOR'

i AD HOC SEARCH MODE--HCFD

Parame t_er Descr10 tion of Options

]
Cosaponent HELP screens; Vol. IV, Part 3. Appendix F

! Design HELP screens; Vol. IV, Part 3. Appendix F |

Normal state HELP screens; Vol. IV, Part 3. Table 6

Failure mode HELP screens; Vol. IV, Part 3, Table 5

Application HELP screens; Vol. IV, Part 3, Appendix G i

'

System HELP screens; Vol. IV, Part 3, appendix I

Data distributton HELP screens; Vol. IV, Part 3. Table 7'

Data collection period HELP screens; Vol. IV, Part 3. Sect. 4.2.2 |
Facility (plant code) HELP screens; Vol. IV, Part 3. Appendly H ;;

I Failure data / record i

j type or data origin HELP screens; Vol. IV, Part 3. Table 9 |
, ,

! Exposure data / record j
j type or data origin HELP screens; Vol. IV, Part 3. Table 9 '

4 i
Architectural engineer HELP screens; Vol. IV, Part 3. Section 4.2.3 j

NSSS vendor HELP screens; Vol. IV, Part 3 Sect. 4.2.3,,

Appendix H'

i Data type HELP se.reens; Vol. IV. Part 3. Sect. 4.2
1
q Failure - severttf HELP screens; Vol. IV, Part 3. Sect. 4.2.3 |
1

| Failure - degree HELP screens; Vol. IV, Part 3. Table 8

IRADAP quality liELP screens; Vol. IV, Part 3. Sect. 4.2.3

; Safety grade HELP seteens; Vol. IV, Part 3. Sect. 4.2.3
'

4

Nuclear HELP screens; 'ol. IV, Part 3. Sect. 4.2.3 '

Domestic HELP scraens; Vol. IV, Part 3. Sect. 4.2.3 [
1

Primary failure HELP screens; Vol. IV, Part 3, Sect. 4.2.3 i

Bayesian update HELP screens; Vol. IV, Part 3. Sect. 4.2.3

4 ,

l f
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8. FILE /BUf f ER MANAGEMENT

8.1 Placing Located Records into the Buffer

Key values of all data records located by the user from the NUCLARR
system are automatically stored in the buffer of the computer. (The buffer
is a temporary holding area in NUCLARR's memory for up to 200 key values
identifying data records selected by the user.) The records will remain in
storage uniti the user chooses to either (a) exit froa the main menu or (b)
clear the buffer with a conmand option. While the records are being held
in the buffer, the user can elect to modify the buffer by initiating new
searches and/or removing individual records, for example, suppose that an
ad hoc search on selected parameters found only two data records. The user
may, at this point, choose to expand the search criteria and search on a
larger group of records. Provided that no option is taken to clear the

buffer before initiating a new search, the next set of located records will

simply be added to the original set of two r2 cords already residing in the
buffer. Of course, in no instance are duplicate records saved in the
buffer. The rules for storing and removing files from the buffer area are
the same between the descriptive (menu-driven) and ad hoc search modes.
The only difference resides in the mode taken to locate a set of records
from the data base. After a set of records has been located by the user,
placed in the buffer, and any appropriate modifications have been made to
the user's satisfaction, one or more of the following steps can be taken:

o Place the located records out to a file on the disk.

o Generate a hardcopy report of the located records in the buffer.

o View the contents of the buffer on the console (screen),

o Perform additional nuntpulations to the data, such as data
aggregations for the set of located records.

o Generate graphical plots of the located data records.

34
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O user would like to maintain a buf fer for future reference.
It is reconnended that files of records be made if, at any time, the

In order to
retrieve a stored file, i.e., bring a file back into the buffer, the

options can be easily selected from the main menu. There is no limit to
the number of times the user can elect to call up records froia a file to be
placed into the buffer, make the desired modifications, and put the revised
buf*er back onto one or more files with the options from the main menu. It

should be noted, however, that in order to change or alter a file, it must
be brought back into the buffer for those changes to be performed.

8.2 File Manaaement

There are two primary functions that can be performed by the NUCLARR
system in the the area of file management. lne first function, as

discussed previously, gives the user the option to save records residing in
the buffer to a file and recall them at a later date. The second function
provides the flexibility to prepare a file for export to other software

O any file of located records for acceptance by dBase 111+, SAS, and/or
packages. The NUCLARR system currently has the format capability to set up

SPSS. Examples of the set up screens for formatting the NUCLARR record
file are shown in figure 6. The options for file set-up can be selected
from the main menu. ASCll conversion of the files is performed

( automatically from the set-up screen. As a result, with the ASCl!

conversion, almost any record of NUCLARR system files can be readily moved
to an ASCll file for transport to other systems or applications. A flow
chart depicting the organtrational structure of the menu / commands for
general file management functions is shown in figure 7.

|

|

O
'
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9

d

Conversio

Enter File Name: (DATA ]
(A) All data / Located data
..............................

(Y) Source Statements (Y/N)
(Y) Identification (cell, task, source statement) (Y/N)
(Y) Failure mode (Y/N
i;Y) Data type (Y/N
,|Y) HEP data (Y/N
Y) PSF's (scaled) (Y/N
;Y) Time available/ time perform (Y/N)
(Y) Dlant code (Y/N)
(Y) Data origin (Y/N)
(Y) Docuinent (Y/N)

(N) Task Statements (Y/N)

(N) Document File (Y/N)

(N) Complete set of data base descriptions (Y/N)

COMMAND: (F) Conversion Exit Filer.ame 7 clearinghouse

figure 6. Examples of set.up screens for conversion of NUCLARR system
records to ot5er software programs.. HEP side.
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|

1

i

O -

Select Optit n From
Main Met /s

V

Perform Perform Retrieve
Descriptive Ad Hoc Saved

Search Search Data
Records

File

Put '

Data Records
into Buffer '

Report
Plot

Located Located
Data Data

Records
t Records

'

_

View Save

Located Reccrds Generate
Data Records to a File ASCll

Fite
P

.

Aggregate
Located

Data Records

O Figure 7. flow chart for f)1e management functions--HEP side.
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9. DATA AGGREGATIONS

The NUCLARR system makes use of various algorithms for taking a
selected set of source data points (input data) and combining them to
produce a single aggregated data value. Aggregations of task statement
HEPs are also performed. The output obtained from an aggregation consists
of a single data point estimate and distributton limits. In the case of
aggregated HEP values, the limits are displayed as upper and lower
confidence bounds. For hardware component failure rates, the limits are
upper tolerance bounds. The aggregated value can be beneficial during the
course of a risk analysis when (a) no original source data points are
available that fit a particular application, (b) only a top level or

screening value is needed for the particular analysis, and/or (c) many
source data points apply to the situation being modeled.

Data aggregations are executed both automatledily and manually (i.e.,
user-intt'ated) by the NUCLARR system. The typt and degree of aggregation
varies acsording to the side of the data base (HEP or HCID) in use and the i

type of search selected (descriptive or ad hoc). The unique attributes of |
Ithe aggregation capab)11ttes for each side of the system. HEP and HCID, are

described below.

9.1 Human Error P obabilityl

|

The following types of automated data aggregations currently reside in |
the NUCLARR system:

1

o f unctional group sumary HEP (human actions associated with
general equipment ';roups)

o Cell HEP human actions associated with more specific equipment |

(may still describe a variety of situations)

o Task statement HEP (similar situations for a human act ton and
associated equipment)

O
38
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In each of these cases, as many as four aggregated or average HEPs are

O' computed (depending on the data present). Specifically, HEPs are computed

separately for omissions and comissions, and HEPs that reflect the
considaration of recovery actions are never combined with HEPs for which'

recovery was not considered,.

lhese aggregations are automatically calculated during the data entry
process and stored for later retrieval. In sumary, original data points
that share a comon task statement are rolled up to formulate an

aggregation for the task. All task HEPs for that equipment and human

action combination are then aggregated together to form an HEP for thet

er.ttre cell.a finally, all task HEPs with equipment characteristics
assigned to the same functional group and with the san.e human action are
aggregated to fo a functional group sumary HFPs. All of these precomputed |

aggregations are performed in accordance with the requirements dictated by
the cell matrtx structures of the HEP data taxonomy. In all cases, data on '

comission errors are not combined with data on omission errors (failure
mode) and data with recovery considered are not combined with recovery not

i

considered errors (data type). The automated HEP aggregations for task,
cell, and functional group summary can be accessed from the descriptive
search mode and, as stated previously, remain fixed until new sources of
data are added to the NUCLARR system by the Human and Hardware Reliabilityd

Analysis Group (HHRAG) group at the INEL. An example of the output of
fixed aggregated data values that can be viewed from a descriptive search
is shown in Figure 8.

:

]
The prior or fixed data aggregattuns are supplemented with a user

option to perform manual aggregations on selected sets of data records.
For example, there are often cases where it may be advantageous to derive

!the aggregated value from a record set located by an ad hoc search. Since
'

i

i !
-

'I a. Cell--defined by the relationship between a human action and an
! equipment characteristic within the matrices of the HEP taxonomy, where |human actions are defined as columns and equipment characteristics are

defined as rows.

. 1

.
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O
Taxonomy Level: 3
Matrix: 16 Page Number: 1601066

Job Title: Personnel
Human Action Verb: READS
Equipment Class: SUMMARY OF QUANTITATIVE DISPLAYS
NSSS Vendor / Equipment Level: Displays / Instr / Controls

ERRORS OF OMISSION
RECOVERY CONSIDERED HEP: .0011668 UCB: .0027692 LCB: .0004916

ERRORS OF COMMISSION
RECOVERY CONSIDERED HEP: .0024939 UCB: .0055065 LCB: .0011295

ERRORS OF COMMISSION
RECOVERY NOT CONSIDERED HEP: .0146641 UCB: .0363608 LC8: .0059139

Strike space bar to continue, < Enter > for return to selection menu

a. Functional group sunnary HEP.

Taxonomy Level: 3
Matrix: 16 8uffer Viewing Page Number: 1501366

Job Title: Personnel
Human Action Verb: READS
Equipment Class: Meter
NSSS Vendor / Equipment level: Displays / Instr / Controls

Aggregated HEPs -

1. -* Task : Cell
Mean : .0028938 .0073564
Median: .0010000 .005S857
UCB : .0100000 .0165115
LCB : .0000900 .0020980 h clearly drawn mimic lines
EF : 11 3

COMMISSION DATA RECOVERY CONSIDEREO
1) Document: 2 84 pg. c 7, itera 7 Reft.rence :* Page:--

+ Mean: .0028938 Median HEP : .0010000 Stress :U Feedback.U
+E : .1 + Error factor: 11 Experience :3 Staffing:1
+N : 100.0 Plant Code :BWR Supervision:V Tagging :U

UCB : .0100000 Perform Time: : :-- Procedure :U Training:V
LCB : .0000900 Time Avail. :--: :-- Origin: Psychological Scaling

* Used in HEP Calculations, + = NUCLARR calculated < Tab > & < Esc) field Help
( ) COMMAND: Exit Next Previous Cletr aggregated HEPs Unselect ? hotline i

b. Task and cell HEPs (shown in window overlay).

Figure 8. Sample outputs of fixed data aggregate values for functional
group, cell, and task HEPs.
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the data obtained by an ad hoc search is user-driven, no a priort
V' aggregations for the customtred data subset exist. A single aggregation on

a located set of records provides the user with a valuable summary overview
regarding the nature and type of data that was searched upon.
User-initiated aggregations are also useful whenever a set of records
located from a descriptive search has been modified -as observed when one
or more data record has been unselected from the buffer, it is important

to note that whenever the original buffer has been modified, any original
fixed data aggregations may no longer be valid for the revised data set.
in addition 1, only a maximum of 200 data points can be aggregated at any
one time. An example of the output obtained from a user-initiated
aggregation is shown in Figure 9.

Aggregations are generally calculated on line without additional
requests for input from the user. Once the conmand option for aggregation
is entered, the user only needs to stand by until the calculation is
completed. However, these aggregations are based on a statistically
homogeneous subset of the records in the buffer; and, if such a subset

d cannot be located, the user must make a decision to select wh!ch HEP data
point and bounds, if any, to output as the aqarecated va Ne that represents
the data set. An example of the screen that automatically appears to make
these selections when needed is shown in Figure 10. Factors that should be
considered in selecting the most appropriate data point are: (a) the value
of N (number of opportunities--a large N is preferable); (b) the HEP data
point itself (a higher value is more conservative); and (c) PSfs (those
PSfs representing nore.al conditions are preferable), if there is doubt
regarding a choice, contact the NUCLARR Data Clearinghouse for assistance.

A flow chart depicting the organizational structure of the
mcnu/consnands for performing a user-initiated aggregation for HEP is shown
in Ilgure 11, An overvicw of the menu /connands for viewing the fixed data
aggregations (functional group sunury, cell, task) is shown in Figure 12.

O
b,
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|AggregationResultsforLocatedDataRecords|

Functional (Median based on Geometric Average)

HEP : .0101682

UC8 : .0134083

LCB : .0077110

user-supplied description of located records
Taxonomy Level 3, all equipment, omission, recovery considered

,

I

I

COMMAND ( ): Exit Report ? hotline f ,

,

i
1

!

|

figure 9. Sample output of user-initiated data aggregated values--liEP side.
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i

Page Number HEP Task Statement Calculations -- Case Three;

1600569 i

; EITHER select an HEP data point to continue aggregation !
Task OR abort aggregation. See help screen for details.

1
*

1 E N Median HEP UCB LCB t
: Source !

] 1) 20.0 20.0 1.0000000 1.0000000 1.0000000 i:
I

2) 6.0 12.0 .5000000 1.0000000 .2500000 ,

3) .1 1.0 .1000000 1.0000000 .0100000 !

4) .1 10.0 .0100000 .1000000 .0010000
'
.

5) .1 100.0 .0010000 .0100000 .0001000
t'

;
6) .1 1000.0 .0001000 .0030000 .0000033 !

; !

i 0) .0 .0 .0000000 .0000000 .0000000 |1
i

[- -) - Number of HEP data point to be used in the aggregation calculations I

COMMAND [ ] : Abort aggregation Entry of choice Next 7 Previous 7
|i

.( i
4

;

l I

! !
I j
I i
1 i

i !
;.

: f

j figure 10. Display screen for making expert judgments to determine the
;most appropriate HEP value for data aggregation,;

|
j
,

I

!
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I

Main
Menu

V
Locate Data Retrieve Locate Data

Records Saved Records Using& 2
Using Data Records Ad Hoc Search

' '

Descriptive File
Search V

View Data Records in
M*dIIYDuffer & Modify Using1

'Unsolect' Command 6 ' '''h
A

V

View Data Records in
Buffer & Modify Using Co s t y,,
'Unselect' Command Another

,

?

Yes !b

Conduct Yes

Another '

B erSearch?
V

,

Perform tb tby
,'Aggregation

V

Case
3 Yes User So!e:tm

Data Data Point"

Record

tb
V

Perform Duffer Options
(Plot, Report, ASCil Fi's)

V
Save Buffer to Fi's

i

1

Figure 11. Flow chart for performing user-initiated riata aggregations--
HEP side.
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|- [

t

:

|
| I

Main Menu
. .
*

,

t

if -

Select Option 1 !4

' Locate Records by Description *

|
1

.
4
'

I
- if f

1 -

1 Locate Data Records |
! Using Descriptive Search !

1 {

!*

'

I ,

1
!

1

j Functional Equipment Equipment I
; Group Summary Group |

,

i i

| if if :,

t

View Functional Equ!pment View |i,

; Group Summary HEPs Col HEPs
|

| t
:

|1 if i

Vi'W,

Task HEPs

|
<

if

view
Source HEPs

'

)
I
,

I
Figure 12. Flow chart for viewing fixed data aggregations--HEP side. I
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9.2 Hardware Component Failure Data

Data aggregations for component failure rf data are automatically
calculated for all data records that have the same event, where basic

events are defined, as a minimum, by the following search parameters:

o Component type (including whether mechanical or electrical), and

o Failure mode group (e.g., fail to operate, spurious operation).

All data values possessing the same attributes for the above parameters are
selected and combined from the data base or search buf fer for data
aggregation.

Note that this may result in more than one event aggregation being
formed. If, for example, all the records in a set being aggregated are for
motor-operated valves but some describe leakage and some describe failure

to open (a failure mode in the fails-to-operate group), at least two event
aggregations will be formed. The possibility for three such events exists
because failure rates are never combined with per-demand probabilities.
Both forms of data (per hour and per demand) are possible for the
fails-to-open mode. When the results of the aggregation are viewed, next
event and previous event comands allow the user to see all the

possibilities.

For viewing the automatic aggregations, the event parameters are
defined in the course of a descriptive search. When a descriptive search
is completed and the user receives the prompt to view the located data
records, the first screen contains the aggregated data value for the first
event. Each lower level screen (sunnary source and raw data) displays an
original input value to the aggregation. |

1

The automated aggregation value is valid only for the located set of
records obtained from the descriptive search. Any options to update or I

'modify records from the buffer will nullify the data aggregation, making it
,

46 j
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!

I

l !

no longer representative of the original population of records. After a

O descriptive search has been completed, the user has the option to modify |1

the buffer by (a) removing records from the buffer, using the unselect i1

i option in the command line and/or (b) selecting the option to tailor the ,
'

i

; buf fer with the aid of the screen shown in figure 13. If any changes to j

j the buffer are made, however, a manual or user-Initiated data aggregation j

i should be performed on the resultant revised set of data records. The user i

retains the ability to conduct manual aggregations in both the descriptive j

; and ad hoc search mode. Note that only a maximum of 200 data points can be |
| aggregated at any one time. An example of the output showing the data

aggregation obtained from a manual, or user-initiated, search is shown in |
]I figure 14. (

Aggregations for events defined from other variables present in the
; record header will be displayed in future versions of NUCLARR. In addition ;

to the component / failure mode group aggregations just discussed,'

aggregations for events defined by the following four sets of variables are ;

) currently calculated and stored in NUCLARR: (
!

! o Component and failure mode

| o Component and design and failure mode group

o Component and design and failure mode i

o Component, design, failure mode, and normal state
a i

A flow chart depicting the organ 1 rational structure of the f
l menu /coasmands for performing a user-initiated aggregation for component i

i failure rate data is shown in figure 15. An overview of the menu /conawnds f
i for viewing the fixed data aggregations is shown in figure 16. {,

I !
i 4

i i

1
[

t
i

t

i
j

4

:

|

|
1
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O

Electrical
Component: Circuit Breakers, Power 4 Records

Design: Unknown
Normal State: Normally Closed
failure Mode: Fails to Open

T a i l o re d-S e l e c t i o n-a nd-Agg re g a t i o n

Failure ADtG~CRLB"DEVR"EXPJ"INCD"LCOR"LERS"LTST NFTG-HOPR-
Data ----- -

PLNT"PHLG"PHTR- PMWR"SOCR"SSLB"SURV"TSTR"UTO B-CTHR-
* -

-

Exposure CRLB CCCN"JOB 0"LERS"PLNT"PMTR"PMWR-
Data - -

RHLG"T CJ '."TCRT"TSTR"SSLB"SURV-CTHR-

Yes No- Unknown
Quality Data Code ------

Safety Grade ------

Nuclear ----

Domestic - -- - * No Selections > ALL

( ) COMMAND Aggregate Exit locate Refresh data View data records ? Hotline f

;

I

Figure 13. Display screen for tailoring buf fer of data records--HCFD side.

.
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! |
1

i

! !

a i

| !
I

l i
1 t

I !
4

i

I
! |

|

,

i "echanical l'.

) Component: Pumps, Motor Driven
'

l Destgn: Centrifugal
) Normal State' Normally Standby

,

!

t Failure Moder Falls to Operate Group 3 Records telected *
1
1 .

'

I

j | Ad Hoc Event Aggregations | |

! |

! I
] Demand ||ourly j

I
i

j Median: 2.886E 003 Median: E-
Upper Bound: 1.350E 002 Upper Bound: -E -

j
!

i

3 Qualtfled records aggregated1 *

i

!
; C0f9tAND[] Exit Next/ Previous Event View Event data records ? Hotline f
. t

i
s

.

I t

i ,

i
I

I I
' I

i I
; i

I h

i
i figure 14. San >1e output of user-initiated data aggregated values-- '

HCF) side.
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9
Main
Menu

Y N
Locate Data Retrieve Locate Data

Records Saved Data y P,ecords Using 4
Ustng Records File Ad Hoc Search

Descriptive into Buffer
Search k

Wew Data Records in
Buffer & Modfy Using M0di'Y

4 *Unselect' Command Search
V A

| Buffer & Modify UsingView Data Records in

'Unse'ect' Command Conduct y,,
Another
Seaxh

?y y

'Uns olect' *iailored' Yes tb
Data Records Se'ection of

Data Records
Conduct Yes

,,

Another Buffets

Search?
7

Perform ID ID
iAggregation

V

Perform Buf'er Cttiers
(Plot, Report, ASCll file)

V
Sa.e Bwffor to Fi:e

_

Figure 15. Flow chart for performing user-initiated data aggregations--
HCfD side.
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i
'

:.

,

! [

h

!

Main Menu [
. t'

:

! if
| Select Option 1 !'

' Locate Data Records i

by Desecription* r
, ,

i
'

{ i

: if ;
, ,

I Descriptive Search of !

. Hardware Data Menu !
I v

i ;

, I
i Select Option 2 ;

'Begin Descriotive,

Search' i

!

! IP '

locate Data Records .,

] Using Descriptive Search
'

! i
! i

:
I

View i

) Aggregated

) Event j

i

t

t

Yes No !

i

; View Aggregated Event !
i

1 |
: if

!
4

l
View Data Summary View Data Summary"

View Data Summary !
-2 2

!
!q
r

; if IP if |
4

View Raw Data View Raw Data View Raw Data-

| figure 16. Flow chart for viewing fixed data aggregations--HCf D side.
<

'

1

|<

i 1
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10. DATA OUTPUT AND REPORT GENERATION

Any set of data records residing in the buffer can easily be exported
to the NUCLARR report generation routines and submitted to a printer for
hard-copy output. Options are also available to view the report contents
directly from the console (CRT screen). When a report request is nude, a
prompt is automatically displayed, allowing the user the uption to enter a
unique title to the final report. If user-initiated aggregations are
performed, this information will be included at the front section of the

report, preceding the set of located data records. A flow chart depicting
the organ 1 rational structure of the menu /consnands for generating a report
of hardware component failure rate data and HEP data is shown in figure 17.

Main
Menu

Put
Data Records
in Buffer

Report Plot

f' T -'~ __ 7
~~

| Aggregation |

| |

| |
"

Data
I !Records

L _ __ ._. J

figure 17. Flow chart for data output and report generation.
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!

'

11. GRAPHIC PLOT ROUTINES;iO ,

1 A located set of data records retained in the buffer can be output to
a plot routine. The plot option, selected from the main menu, will take

i the located data points, including their respet*)ve confidence
bounds / tolerance limits, and graphically format them on an X-Y Axis. The

resulting output will display the individual data points, with vertical :
4

lines used te depict the distributton of the data (i.e., upper and lower
i confidence bounds /ltmits). The individual points are arranged in ascending i

) order from lowest probability to highest. for any data buffer, only a i

j maximum of 50 data points can be plotted. In addition to the data points |
l obtained from the original records, the aggregated data values for the data !

| set are also displayed, it should be noted that no data plots can be
performed unless a data aggregation of the located data records has been |4

| completed. If no aggregation has been previously performed, an error

]
message will be displayed, prompting the user to do a data aggregation. i

!
! Hard-copy plots of the data can be produced directly from the console !

j (or CRT Screen) by pressing the Print Screen key or, if using an Epson
|

| printer, pressing the Y key for a vertical plot or the H key for a

) hortrontal plot. An exacele of a data plot using the graphic plot routine
[

option is shown in figure 18. If more than 50 points are found, the first
50 points are used. BEf0Rt SORTING'

!
!

i<

j

!

: !
1 i
! ,

l

! .

>

|

;O
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F1gure 18. Sample of data plot.
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12. STRATEGIES FOR REVIEWING DATA RECORDS TO DETERMINE THEIR APPLICABILITY i

O ij

The NUCLARR system was designed to furnish the analyst with sufficient.

,

i flexibility for addressing a variety of problems that may arise in the
course of risk analysts. Though this flexibility was maintained as a goal !

;

j during its development, maximum utility of the systems features and !

j resident data records can be rea11 red by following a suggested set of !

predefined strategies. A familiarity with these strategies, and
modification of them as needed to meet the needs of a specific application, ;

J

should result in making the user more effective at accessing and applying

j the data sources to a particular problem. A step-by-step description of

) these strategies for the HEP and HCfD sides of the NUCLARR system are

| discussed separately below.

.

12.1 Human f rror Probability
4 :

i !

j Step 1: Select a cell (i.e., a human action verb and associated equipment |

| of interest). If there are no data in the cell, proceed to |
Step s. j

r

! Step 2: Analyre each of the task statements in the cell to determine

! whether it is the same as the task for which HEP data are f
I required. The structure and content of the task stateraents are |

'

discussed in Vol. IV, Part 3. Section 3.2.2.1 and Appendix B.
I The following substeps should be used for a systematic comparison !

t,

of a task statement to the problem task:'

',
I l
i (i. ) for taxonomy , Level 1 (systems) and level ? (coneonents), [

compare the system or coneonent state described in the task [,

statement to the state that is applicable to the problem f
task for which HEP data are required. if the states are {
different, a judgment should be made as to whether the !

differences in task requirements between two states are {
significant enough to affect the error probability. t

|
;

:

| .',

! ss

i
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If the difference in system or component state is i

significant, the task statement is not the same as the
problem task and the next task statement should be analyzed.

(b) If the state is the same or there is no significant
difference, compare the standard (e.g., nature of the error)
and conditions described in the task statement with those
under which the problem task is performed. If they are
different, a judgment must be made as to whether the
difference has a significant effect on the error
probability. If there is a significant difference, the

tasks are not the same and the next task statement should be
analyzed.

(c) If the state, standard, and conditions of the task statement

are not significantly different from the human reliability

analysis (HRA) task, review the failures modes reported
under the task statement to determine whether the failure
mode of interest is included. If the failure mode is
included, determine whether the data type needed, recovery
considered or recovery not considered, is provided, if the

failure mode and data type are not included, the tasks are
not the same and the next task statement should be analyzed.

Step 3: If a task statement, associated failure mode, and data type
presented in the cell are judged to be the same as the problem
task for which HEP data are required, the PSfs must be analyzed
to determine the appropriate HEP value. The PSfs are rated for
each data point listed for the selected task under the stated
failure mode and data type. The HIP of the data source with PSfs
that are most similar to those of the problem task should be
used. To assist in evaluating PSIs, copies of the tource
document or the worksheets used in processing the data may be
requested from the Data Clearinghouse. It the psf 5 applicable to i

the problem task are not defined, or they N tch those of the task l

i
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statement beina considered. the task statement HEP for the
identified task statement may be used.

|

Step 4: If none of the task statements presented on the cell paae is

j judged to be the same as the problem task, the cell HEP data m y

be considered. The cell HEP data for each failure mode and data
tvoe are the loa-mean and confidence t;ounds of task statement"

,

HEPs on the cell paae. These data represent the average error
probability across the range of conditions included in the
available data in the cell.

Step 5: If there are no data in the cell, or the analysis of the task
<

statem>nts indicates that none is stellar to the probife task, or

the cell HEP data are not suitable, alternative sources of data'

|

| in the NUCLARR system may be located. Using the descriptive
search mode, identify the functional aroup sunenary cell for the

! eautoment. This sunnary cell contains a list of available data ,

j for all types of equipment within that functional group. The
d

.

summary cell also includes sunenary HEP data representing the log !

average of the HEPs for all tasks involving the same human action
verb on equipment in the functional groups. This sunenary HEP ',

data _may be used if more specific data are not available. I

i
Step 6: If suitable data cannot be located by reference to the functional !

| aroup sununtry, determine whether the same functional aroup is in

other matrices. If it is, use the descriptive search mode to i

locate the applicable cell pages, j

| Step 7: If suitable data cannot be located by reference to the functional !
group summary cells in other matrices, the user should ;

4

restructure the problem task to use data at a different taxonomy
i level.

i

{ ;

Step 8: If suitable data cannot be found using the descriptive or ad hoc
i

1 search modes, contact the NUCLARR Data Clearinghouse for
i

assistance,

i
!

'
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I
1

i

i

12.2 Hardware component failure Data

Step 1: Define the problem for which either a failure rate or a failure

on demand probability is sought. This entails identifying the

component and its design, the failure mode of interest, and
associated factors, such as the system the component resides in
and associated application factors.

Step 2: Identify the most relevant component type, design, and failure

mode from the cate(sries for these attributes available in
NUCLARR (see Vol. IV, Part 3 Section 4.1.3 and Appendix f).

Step 3: Access NUCLARR and locate the records having the desired event
attributes. If there are no such records, go to Step 7. Select

the plot option and view the amount of variety present among the
failure rates or probab111ttes. If there is little variation,

use the aggregated value from these data. (Often this will be
NUCLARR's precomputed aggregated value.)

Step 4: If there is variation, further actions depend on the amount of
data present, if there are few records, view them and seek a

single record or subset that has associated attributes such as
normi state, system, plant, and application codu that etch the
situation being modeled. [NorN 1 states are de:cribed in
Volume IV, Part 3. Section 4.1.4; systen, codes are in Appendix I,
plant codes in Appendix H, and possib'e applications are in
Appendix G of Volurae IV, Part 3.]

Step 5: A variety of options exist for narrowing down the record set,
for records obtained in a descriptive search or brought in from a
file using the min descriptive search menu, a tailored search 15
available. This allows one to select only nuclear data, only
data for safety-grade cortponents, only plant-specific data, only '

primry f ailure data, only U.S. docestic data, and/or only data
that have a data quality flag set (see Vol. IV, Part 3. Section ;

SB
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1 e

i attributes. This is an iterative process involving successive

( narrowing of the selected data and review of the results, it I

results in the selection of a single data point or aggregation
average for use by the risk analyst.<

l
;

! Step 6: If during Step 3 or Step 5 a plot shows a particular data point ;
Ito be an apparent outlier, the point can be omitted using the

unselect option while viewing tha sumary screen for the data
point. The user should know why the point is atypical and would |
not apply to the identifled problem before excluding it, in the

'

future, review of the notes associated with the record, if any,
) might help with this decision, i

Step 7: If no records are initially identified, one should consider |
|j whether records from the desian unknown subgroup of data for the

l component of interest might apply. The evaluation of these )
records would be sintlar to Steps 3 through 6 above. !

!
I

Step 8: If this falls, one should consider the general component type
(e.g., motor-operated pumps) without concern for the design.
Again, perform an evaluation as described in Steps 3 through 6. 1

;

Step 9: If this fatis, coh',1 der whether data describing ,a greater variety (
of failure modes might silli adequately represent the desired

;

failure rate, for example, instead of seeking data for spurious !

j closure, seek data for spurious operation. 'the f ailure mode i

]
group level of data may provide an adequate average and upper |

! bound for the desired failure rate,

l

Step 10: If Step 9 fatis, consult the NUCLARR Data Clearinghouse for
assistance.

|O
4
j
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13. DOCUMENT flLE/ SOURCE CATALOG

Bibliographic data for ali source documents from which NUCLARR source

data were obtained are stored and maintained in the on-line NUCLARR system
document file. This feature gives the data requester imediate access to
the title, authors, publisher, and other identifying information, such as
where the data values were derived. The document identification number
from the data records is cross-referenced with the citatio J from the
document file.

O

O
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14. PRAtllCE AND REVIEW: TUTORIAL
)

A series of examples for retrieving data have been prepared to
acquaint the user with the various features of the NUCLARR system discussed
in the previous sections. The examples are representative of typical
problems that may be encountered by the user when tasked with the need to
derive data inputs to a risk analysis activity. A total c,7 four examples
are presented, depicting the impicmentation of the descriptive and ad hoc ;

search modes for HEP and HCFD.

These examples are presented in Appendix A. It is suggested that, 6

Iafter installation of the software has been successfully accomplished,
these examples be followed and fully understood by the user prior to using
the NUCLARR system as a risk analysis tool.

,

'

O

:

!

|

1

I1

|
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APPENDIX A

EXAMPLE DATA RETRIEVAL PROBLEMS

The following examples are used to illustrate the search and retrieval
capabilities using 4d hoc and descriptive searches for both human error
probability (HEP) and hardware component failure data (HCfD). Completing

the practical exercises is optional, but we urge you to at least study thera
to give you an idea of the kinds of problems that can be addressed using '

the NUCLARR system.

.

The examples are presented in a step-by-step format and ata preceded
by instructions and a brief hypothetical scenario. Read the scenario
description and follow the instructions. figures of many of the displays

,

'

that accompany the instructions have been included. Refer to these figures
when indicated to do so by the instructions. Directions for the user to
use the keyboard or issue consnands are underlined (e.g., Press the space

When you come across an underlined statement, it is a direction to

O bar).
you to interact with the program. At any point in the dialog, the
< escape > ./ may be pressed to receive additional HELP information. If

you have any questions, address them to the NUCLARR Data Clearinghouse.
!

Examnle 1: Locate an HEP by a Descriptive Search

You are sitting in your office while reviewing a PRA froa a Babcock &
Wilcox plant. You have been asked to review the utility's treatment
of human actions for a small break LOCA sequence. In particular,

someone has indicated to you that the sequence is dominated by
operator failure to initiate HPI. The utility indicates that there is

a probability of 2.0 x 10 for operator failure. Your task is to
evaluate the utility's HEP in light of the data present in NUCLARR.
(Assume for this and all the other examples that the method for

,

determining the HEP is not significant to your task.)
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]_nstructions: Conduct a descriptive (cell by cell) search of the H[P

data base for the following task: Operator fails to initiate HPI

during a small LOCA sequence.

Step Description

1.1 Load the NULLARR retrieve program into computer memory. Type
MCLARR. then press [ Enter 1.

1.2 At the NUCLARR Main Menu (Figure A-1), use the space bar or arrow
keys to move the hlabitahted bar to option 1. "Human Reliability
Data." Then press IEnter1.

1.3 At the Main Retrieve Menu (Figure A-2), select option 1, "Locate
HEP Data Records by Description."

1.4 At tha next menu (Figure A-3), select option 1. This indicates a
taxonomy Level 1 or Plant Systems sear:h.

1.5 The next menu (Figure A-4) is used to identify the job titio of
the person performing the specified action. In this case, it is

the control room operator, so select option 1 from this menu.

1.6 The following menu (Figure A-5) is used to specify the NSSS
vendor whose plant systems the operator is interacting with. In

this case, it is a Babcock & W11cox plant, so _ select option _{
from this menu.

1.7 The next menu displayed (Figure /,-6) allows you to select the
equipment group that you want to search (take a moment to review
the equipment groups). Select the Emergency Core Coolina Systems
group, equipment code 090.

O
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Nuclear Computerized Library for Assessing Reactor Reliability
Main Menu

Version 1.1

Q - Quit NUCLARR System
? - NUCLARR Hotline #

,

,

1 - Human Reliability Data
2 - Hardware Failure Data
3 - HEP Aggregation Help File
4 - Hardware Aggregation Help File

Figure A-1. NUCLV .in Menu for HEP data.

O
Retrieval of

Nuclear Computerized Library for Assessing Reactor Reliability
Human Error Probability Data

Main Retrieve Menu
Version 1.1

E - Exit from HEP Retrieve Program
? - NUCLARR Hotline #

1 - Locate HEP Data Records by Description '

2 - Review Documents
3 - Locate HEP Data Records by Ad Hoc Search
4 - Report on Located HEP Data Records
5 - Plot from Located HEP Data Records
6 - Calculate Aggregated HEP for located Records

'

7 - Generate ASCll File for dBase III/SAS/SPSS I

,

8 - Retrieve a Saved Data Records File
9 - Save located Records to a File

IFigure A-2. NUCLARR Main Retrieve Menu for HEP data.
,
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_____ _

Search Buffer
Select Taxonomy Level Total 0

E - Exit to Main Henu
C - Clear Buffer before proceeding
? - NUCLARR Hotline f

1 - Level 1: Plant Systems (GE, West, CE, B&W)
2 - Level 2: Plant Components
3 - Level 3: Display / Instrument / Control

Figure A-3. NUCLARR Select Taxonomy level menu.

O
Matrix --: Level 1, Job Title:

Select Job Title
)
I

H - Exit to Main Henu
P Previous Henu - Taxonomy Level |
? - NVCLARR Hotline # :

I
1 - Control Room Operator l
2 - Equipment Operator ;

3 - Maintenance Technician |

Figure A-4. NUCLARR Select . lob Title menu.

O
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Matrix --: Level 1, Job Title: Control Room Operator

|SelectNSSSVendor|
!

M - Main Menu
P - Previous Menu - Jo'; Title

|
-

? NUCLARR Hotline f i
,

1 - General Electric |
2 - Westinghouse

'

3 - Combustion Engineering |
4 - Babcock & Wilcox

i

i

|

Figure A-5. NUCLARR Select NSSS Vendor menu.

;

', Matrix 10: Level 1, Babcock & Wilcox Job Title: Control Room Operator

._

Select Equipment Group

-

M Exit to Main Menu
P Exit to Previous Menu :

? NUCLARR Hotlino f I
!

000 * SUMMARY OF AIR SYSTEMS !
010 SUMMARY OF ANNUNCIATOR SYSTEMS i
020 SUMMARY OF COMMUNICATION SYSTEMS '.
030 SUMMARY OF COMPRESSE0 GAS SYSTEMS !
040 SUMMARY OF CONDENSATE SYSTEMS l

050 * $UMMARY OF CONTAINMENT SYSTEMS ;

070 SUMMARY OF CONTROL ROD ORIVE SYSTEMS
080 SUMMARY OF ELECTRICAL O!STRIBUTION SYSTEMS.

,

090 * SUMMARY OF EMERGENCY CORE COOLING SYSTEMS i4

; 110 * $UMMARY OF FEE 0 WATER SYSTEMS
120 SUMMARY OF FIRE PROTECTION SYSTEMS

,

* Data Available

i

figure A-6. NUCLARR Select Equipment Group menu.
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Step
__

Desciiption

1.8 The next display (Figure A-7) presents the equipment available
for search under the Emergency Core Cooling Systems group.
Select the High Pressure Safety Injection System, equipment

code 092.

1.9 NUCLARR will next present a list of human actions categories for
you to vilect from (Figure A-8). Select Operates from this list,

human action code 01.

1.10 The menu following human actions (Figure A-9) is used to control
the display or output of HEP information to your display or
printer. You may look at the individual data records, a report
without aggregated HEPs, er a report with aggregated HEPs. In
this case, select option 3 to look at a report with aggregated
HEPs.

1.11 The next screen (Figure A-10) allows you to choose where the
report it sent--to the screen, the printer, or a file. In this

case, type ICON 1 to see the report on the screen. Then press,

IEnterl to continue processing the report. Press the space bar

to start the report.

1.12 Continue to press the space bar to page through the remainder of
the report.

1.13 The next display (Figure A-11) is the HEP data which NUCLARR
found during its search of the HEP data base. NUCLARR displays

HEPs for omission and conentssion errors. At this point, you can
evaluate the data to determine whether the value supplied by the
utility's PRA is consistent with data in NUCLARR. As you can

see, the cell HEPs in NUCLARR (.022 and .05) differ from the
utility's estimate by approximately three orders of magnitude.

'

Note that RC and RNC refer to whether or not recovery has been

O
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Matrix 10: Level 1, Babcock & Wilcox Job Title: Control Room Operator

O |SelectEquipmentGroup|
i

M Exit to Main Menu
9 Exit to Previous Menu
? NUCLARR Hotline f>

090 * SUMMARY OF EMERGENCY CORE COOLING SYSTEMS
091 * Emergency Core Cooling Systems
092 * High Pressure Safety injection System !

093 * Decay Heat Renoval/ Core Flooding System
094 * Decay Heat Removal / Low Pressure Safety Injection System

,

_

* - Data Available

F igure A-7. NUCLARR Select Equipment Group submenu.

Matrix 10: Level 1. Babcock & Wilcox Job Title: Control Room Operator- '

Equipment Class: High Pressure Safety injection System !

|SelectHumanAction|
_

M Exit to Main Menu
P Exit to Previous Menu
? NUCLARR Hotline #

!00 TESTS
01 * OPERATES
02 MONITORS
03 OIAGNOSES

<

1

I
! ,

i

* Data Available --
,

Figure A-8. NUCLARR Select Human Action menu.
!
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Taxonomy Level: 1
Matrix: 10 Page Number: 1009201

Job Title: Control Room Operator
Human Action Verb: OPERATES
Equipment Class: High Pressure Safety Injection System
NSSS Vendor / Equipment Level: Babcock & Wilcox

above describes Last Search request

Records located-

Data Display Options Last Search 7 Total 7

H - Main Henu
P - Previous Henu - Action Verbs
C - Clear Buffer instead of proceeding
? NUCLARR Hotline !

1 - View Located Records
2 - Report without aggregated HEPs
3 - Report with aggregated HEPs

Figure A 9. NUCLARR Data Display Options menu.

O
Write Requested Report

of

Located HEP Data Records

on

Output device : ( )

PRN printer
CON - display
filename. ext - file

COMMAh1 (5): Exit Start ? hotline f

Figure A-10. NUCLARR Write Requested Report screen.
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:

Taxonomy level: 1
Matrix: 10 Page Number: 1009201

i
;

ij Job Title: Control Room Operator
l Human Action Verb: OPERATES !

Equipment Class: High Pressure Safety injection System ,
,

'' NSSS Vendor / Equipment level: Babcock & Wilcox

Cell HEPs (combined from Task HEPs) |

c
'

Omission Error:
Recovery Considered Median: .0226793 UCB: .0584595 LCB: .0097984,

Mean: .0283461 EF: 3 :

Commission Error:
Recovery Considered Hedlan: .0500000 UCB: .5000000 LCB: .0050000 ;'

i Mean: .1331916 EF: 10
c

; Strike space bar to continue, < Enter > for return to selection menu
,

i
'

i

!

!
; Figure A-11. NUCLARR HEP data display.

!
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Step Description

considered in the HEP estimates. Here recovery was considered.
The HEPs also have upper (UCB) and lower (LCB) confidence bounds.

1.14 The next menu that comes up is the Data Display Options menu
(figure A-9). Since you are through with the descriptive search,
select Main Menu. Then press IEnterl. This will return you to

the HEP Main Retrieve Menu (Figure A-2), which is where you
should be to start Example 2.

Example 2: Locate HEP data by Ad Hoc Search

A utility reports in its PRA or other safety evaluation that exact
HEPs for a task involving an equipment operator were not calculated.
Instead, they used a screening value of .002 for all tasks in which an
equipment operator performed an error of omission in conjunction with
plant equipment. In addition, the PRA does not address whether

recovery from the error was considered. You want to see for yourself
whether this is a credible screening value, or whether there is a more
appropriate screening value which could have been used. Using
NUCLARR, you can perform such an ad hoc search.

Instructions: Obtain an HEP for omission errors by equipment

operators for all kinds of tasks with all kinds of plant equipment.

Step Description

2.1 At the NUCLARR Main Retrieve Menu (figure A-2), select option 3,
"Locate HEP Data Records by Ad Hoc Search." This will get you to
the screen fron' which you can enter your search criteria.

2.2 Let's take a moment to look at this next screen of information
(Figure A-12). At the top of the display, there is a box that
indicates the purpose of this screen: Locate data records.
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|

)
,

;

Records located

|LocateDataRecords| Last Search 0 Total 0

X indicates selected values:
Matrix Selection Failure Mode Commission-X Omission-X

omyj NSSS Vendog Duty Area]
Basic Data Type RC-X RNC-Xa

ALL-1234567NU-
Select Matrix before proceeding Data Origin X i

-

Performance Shaping Factors ,
, j

Plan". Equip Human Documen". Procedures - X :
,

Option Code 10 Act 10 Yr Stress - X ;!

Experience - X-- -- --

Tagging XAll --- -- - --

Staffing Xf List --- - -----

Training XRange -- - -- -

Supervision- X-- -- --

Feedback X--.- . .....

Time hh:m:ss hh:m:ss
Available 00:00:00 to 23:59:59
Performance 00:00:00 to 23:59:59

() COMMAND: Clear total Exit locate View data ? hotline f < Tab > & < Esc > help
;

i

Figure A-12. NUCLARR HEP Locate Data Records screen.

;
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Step Description

Directly to the right of this box there is another box, labeled
"Records located" (no quotation marks). Every time you perform a
search of the HEP data base, a "buffer" (a storage area in the
computer's memory) is filled with the records retrieved by the
data search. For each subsequent search, more records are added
to the buffer. That's okay if you want to build a report of HEP
data records, but if you really want only the records from a
particular HEP data search then you need to clear the buffer
before your search. This protects you from inadvertently mixing
records from one search with records from another search. To

clear the search buffer, first press the [Homel key. This puts
the cursor in the comand box ([ ]) at the bottom lef t of the
display. Next, press the letter [C] (for Clear) on your
keyboard, then press the [ Enter 1 key. After the buffer has been
cleared, NUCLARR will display the message "Search buffer has been
cleared" at the bottom of the display. You are now ready to
begin your data search,

2.3 Since the screening value of interest deals with plant
components, initiate a taxonomy Level 2 search. To do this you
will have to use the arrow keys located to the right of your
letter keys. Press the down arrow once to move the cursor to
' matrix selection." Next press [Escl. A taxonomy ievel
selection HELP menu (Figure A-13) will appear. Use the down
arrow key or space bal to select Option 2. Press [ Enter 1.

2.4 The next menu to appear will be the Duty Area Selection menu
(f igure A-14). To select records for equipment operators,
position the highlichted bar on the option labeled 'E0' and press
[ Enter 1.

2.5 The next field that appears on the menu (figure A-12), for NSSS
vendor, is not a required search field for Level 2 (Components)

A.14



_ _ _ _ . __

1
t

*
L

!

I
'Records Located

LocateDataRecords| Last Search 0 Total 0 ;

!
Taxonomy level Selection -

fExit from this help.

1 The task involves one or more sets of related actions that change or !
determine the state of a Plant System. The task statement sunnarizes L

the object of the human interaction with the system.
-e.g.,Operatormonitorsthereactorcoolantsystem.'

2 The t w. involves one or more actions that change or determine the state
.

!

of a Plant Component. The task statement describes the effects of the
human actions on the component. I

'

- e.g., Maintenance Technician repairs a centrifugal pump.
3 The task is a single action directed at a specific Control, Instrument i

or Display used to operate or maintain equipment in the plant or to !

cownunicate with other plant personnel. The task statement describes j
the human action in interacting with the control or display device.

- e.g., Subject monitors annunciators. -

!

[ Move cursor to highlight a selection. Press < Enter > to select. !
l

1 )
|

"

'

F igure A-13. NUCLARR HEP Taxonomy Level Selection screen.4

!
Locate Data Records Duty Area Selection

Exit from this help. !

CR0 - Control Room Operator2

j Taxonom Person responsibile for control l

room operations. Includes j|
-

' Exit from this help. licensed operators, senior reector !
operators, and shift supervisors. I

1 The task involves one or more EO - Equipment Operator: i
determine the state of a Plan Nonlicensed operator responsible i

the object of the human inter for operation of plant equipment i
; e.g., Operator monitors the r not operated from the control room, l
i 2 The task involves one or more (e.g. auxilary operator or radwaste |of a Plant Component. The ta operator).
j human actions on the componen M1 Maintenance Technician: !

! e.g., Maintenance Technician Mechanical, electrical, or instru- j
; 3 The task is a single action d mentation & control technician who :

a or Display used to operate or maintains, calibrates, and tests !
comunicate with other plant plant components and safety related ;,

) the human action in interacti equipment. !

; e.g., Subject monitors annunc !

Move cursor to highlight a selection, i
! [ Hove cursor to highlight a selec -Press (Enter > to select !

-

|
i ;

! I

i figure A-14. NUCLARR Duty Area Selection screen. !
' ;
1 I
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__ Step Description

or Level 3 (Controls / Instruments / Displays), and in any searches
initiated below Level 1 the field for NSSS vendor can be left
blank. For this problem, we have no reason to believe that
equipment operators at one plant (e.g., B&W, W CE, GE) make more
errors in operating components than at another. In addition,

since we are only looking for a representative screening value, a
search at level 2, which ooesn't distinguish between NSSS
vendors, is perfectly appropriate for this application.

2.6 The next search criterion is Plant Code. To make a selection for
this criterion, position your cursor on the top line_of this box

just below the word Code by pressing the down arrow. There are

three optional search strategies for this and the other three
boxes in this group: All, List, and Range. Selecting All (by
entering (A) in the broken top line of this box) will cause
NUCLARR to search through data from all the plants in the data
base. Selecting List (by entering [L] in the top line of this
cox) permits you to search through a subset or list of the plants
from the data base. Selecting Range (by entering (R) in the top
line of this box) wou restrict your search of the data base tow

a range of values that you specify.

2.7 ,$ elect All for the plant code by pressing the letter IAl in the
field for plant code.

2.0 Using the arrow keys, ,s_ elect All for Eautoment 10. Human Action,

and Document 10 Year. This tells NUCLARR to look through all )
equipment records, to include all human ar.tions, and '.o use data |
available from all years in the data base. 1F INFORMATION l$

ENTERED INTO A FIELD INNACCURATELY, USE THE LEFT ARROW 10 |

LEFT.JUST!FY THE CURSOR. THEN PRESS [CTkl][END] TO CLE AR THE I

FIELO. (See Section 4. Glossary of Frequently Used Consnands.)

O
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O Step Description

2.9 Next, use the arrow keys to move the cursor to the upper riaht of
the screen. Press IEsc1 to brhg up the Failure Mode Selection
HELP menu (Figure A-15). Select Option 2, "0 mission" because we
are interested only in errors of omission. Press IEnter1. move
the cursor to option E (for "Exit") then press (Enter 1 aaatn.

F

2.10 Beneath the labels for failure mode are two fields for the basic
data type. RC stands for recovery considered, and RNC stands for

recovery not considered. Recovery refers to the idea that sonu
errors can be corrected if the person performing the action
recognizes that his or her action is incorrect. Since the
utility did not address recovery in its treatment of the
screening value, we should search through both types of data
records. Move the cursor to "Basic Data Type" and press [Escl.

The Basic Data Type Selection HELP menu (figure A-16) will
appear. Select Option 1. then press IEnter1. An X will be
placed in he box opposite RC. So that NUCLARR will searchN

through both data type records, now select Option 2 and press
U nt er1. An X is placed in the field for RNC. Select E, then

press [ Enter 1 to return to the Locate Data Records screen.

;

2.11 Below these criteria is a matrix. Across the top of the matrix
is a scale for specifying the level or degree of the categories
along the side of the matrix that you wish to include in your
search. The scale for Data Origin refers to the type of human
reliability method used to generate the HEPs (e.g., field data,
simulator data, etc.). If you want data from only certain types i

1

of HRA methods, you can specify these here, for our purposes, wa j
'will uso data from all types of HRA methods. Since ALL has been

preselected by NUCLARR, do nothina for this field.

2.12 The next part of the matrix contains information about
Performance Shaping Factors (PSF) beginning with Procedures and

A-17
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.____

|

|

|

Records located
last Search 0 Totsi 0

Failure Mode Selection

Failure Mode Comission-X Omission-X
Basic Data Type RC-X RNC-X

E - Exit from this help
ALL-1234567NU-

1 - Comission - Failure to Cata Origin X-

successfully accomplish a task Performance Shaping Factors
when it is attempted. Procedures - X

Stress X-

2 - Omission - Failure to perform Experience - X
a task or a step in a task. Tagging - X

Staffing - X

Training X-

Supervision- X

Feedback - X

Time hh:m:ss hh:m:ss
Hova cursor to highlight a selection. Available 00:00:00 to 23:59:59
Press < Enter > to register / remove the Performance 00:00:00 to 23:59:59
highlighted selection.

View data ? hotline i

figure A-15. NUCLARR failure Mode Selection screen.

Racords Located -
Last Searci, O Total 0

Basic Data Type Selection

Failure Mode Comission- Omission-X
Basic Data Type RC-X RNC-7

E Exit from this help
ALL-1234567NU-

1 Recovery Considered (RC): Data Origin X-

The Human Error Probability Performance Shaping Factors-
considered recovery. This Procedures - X
includes the case where the Stress X-

error was unrecoverable. Experience - X
2 - Recovery Not Considered (RNC): Tagging X-

The Human Error Probability Staffing X-

did not consider recovery. Training X-

Supervision- X

Feedback X-

Time hh:m:ss hh:m:ss=

Hove cursor to highlight a selection. Available 00:00:00 to 23:59:59
Press < Enter > to register / remove the Performance 00:00:00 to 23:59:59highlightyd selection.

View data ? hotline f

figure A-16. NUCLARR Btsic Data Type Selection screen.
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;

!

!
Step Descr1ption |,

b
ending with feedback. Placing an [X) in the numbered columns for
the PSfs provides a rating of the PSFs for the HEP (e.g., a
rating of 4 for Stress indicates a highly stressful work
environment, such as during a severe accident). Since NUCLARR

preselects ALL, you can skip these fields for the present example.

2.13 The last area of the screen at the lower right is for the time
'

available to perform the action, and the time taken to perform
the action. These fields, for Time Available and Performance, ,

are set up to accept time criteria w1!hin a range from 0 to 24
hours. (The actual maximum time that can be entered is 23 hours,
59 minutes, and 59 seconds.) If no values are entered, the

Ad Hoc mode will default to search for all times within the
maximum allowable range (0 to 24 hours). This area is used
primarily with HRA methods based on time reliability curves.
Since time is not a factor in this example, leave th), area blank.

2.14 To begin the data search, Dress the fHomel key. This places the |
cursor in the cownand box at the lower lef t of the display.
Next. press the letter [L1 (for locate) and the [ Enter 1 key.

This tells NUCLARR to begin its search of the HEP data base for
records using the criteria that we have specified.<

2.15 When NUCLARR has finished its search, it will indicate how many
,

records it found that match the criteria we gave it. Press [El
(for Exit) followed by the IEnteri key. This puts you back at
the NUCLARR Main Menu, where you can aggregate the HEPs as well

as view the data records.
I

l
2.16 Select option 6. ' Calculate Aaareaated HEP for Located Records' l

and press [ Enter 1, Within a short time, NUCLARR will come back

| with a prepared screen presenting you with the aggregated value
|

N and its confidence bounds (Figure A-17). If NUCLARR comes back |
|

|

A-19
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O

Aggregation Results for located Data Records |

Functional (Hedlan based on Geometric Average)

HEP : .0168293

UCB : .0406836

LCB : .0069617

user-supplied description of located records

O
COMMAND [ ): Exit Report ? hotline f

Figure A-17. NUCLARR Aggregation Results for Located Data Records screen.

O-

.
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Step Description

v
with several values and their confidence bounds, it means that

F

the HEPs are too different and cannot be aggregated. However, if
you desire to continue, you will be requested to select one of
these values, with its bounds, as representative of the group.
Once you have viewed the records, you can compare them with the
utility's screening value to determine whether the two agree, or
whether there is a discrepancy. Entering [E) (for Exit) from
this screen will let you return to the main menu for HEP data.

.

2.17 You may obtain a report of the data records by selectina option 4
at the Main Menu. "Report on t.ocated HEP Data Records." NUCLARR
next gives you the option of viewing the repori on your display,
receiving a printed report, or saving it to a file
(Figure A-10). For our example, type [ coni (no brackets), then
press IEnterl to view the report on the screen. You will be
asked to input a description. Leave this field blank aad press

O
,

[ Enter 1. Press the space bar to page through the report.

2.20 You can get a plot of the data points by selectino option 5.
"Plot from Located HEP Data Records," on the Main Retrieve

Menu. Try this now. Type IN1 if you have a monochrome monitor.
'Press the down arrow key to put the cursor in the cowrand box.

Type IP1 and press IEntf_Qt You will notice that each data point i

is accompanied by confideM e bounds.

Example 3: Locate Component Fallure Data bL pescriptive Search

Suppose that you are looking through an event sequence in which a pump
'

failure is postulated. The normal backup for the pump is a standby
motor-driven pump, and the event sequance postu W s that this will
also fall. This centrifugal pump is used for injetting borated water
and, while normally in a standby mode, it fails tea start on demand.
The failure is not due to loss of power to the pump but rather is due
to a mechanical fault.

A-21
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|

Instructions: Determine the probability that the standby motor-driven
pump fails to start on demand.

liep Description,

3.1 Load the NUCLARR retrieve software into the computer memory.

Type [ NUCLARRl. then press [ Enter 1.

3.2 At the NUCLARR Main Menu (Figure A-1), select Option 2. Tyne

[2]. then press [Enterl.

3.3 At the Main Retrieve Menu for Hardware Data (Figure A-18), select
option 1. "Locate Data Records by Description," b_L movina the
highlichted bar: then press IEnter]. This selects the
menu-driven search mode. After you have completed the
descriptive search, any previously located records will be
cleared out of the buffer and replaced by new ones.

3.4 At the next menu (Figure A-19), select option 2. "Begin
Descriptive Search."

3.5 The next menu (Figure A-20) offers us a choice of hardware
categories: mechanical and electrical. Select mechanical,

option 1,

3.6 The next menu (Figure A-21) contains information about the types
of components you can select for your search. The type of pump

we are concerned with is the motor-driven pump. However, it does
not appear on the screen. Other components can be viewed by
pressing the (Page Down] or (PgDn) key to the right of the letter
keys. To select this pump, press the IPaDnl key three times ,
use the arrow keys or space bar to highlight the motor-driven

pump (PPM 122) and press IEnter1.
.

|

|

|

A-22
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!
t

A Retrieval of !

h Nuclear Computerized Library for Assessing Reactor Reliability
'

Hardware Component Failure Data |
I

I

Main Retrieve Menu :

Version 1.1
2 ,

i

E - Exit from Hardware Retrieve Program
? - NUCLARR Hotline f i

i

1 - Locate Data Records by Description .

2 - Locate Data Records by Ad Hoc Search :
.

; 3 - Review Documents !

4 - Hardware Glossary of Terms j
*

i

i

i.

i i

Press < Esc > for general NUCLARR Help j
r

i
Figure A-18. NUCLARR Main Retrieve Menu for Hardware Component Failure

Data. !

|

i
.

j Descriptive Search of Hardware Data !
Main Menu !

! -

!;

r

i

E - Exit from Descriptive Search Program (
'

. - NUCLARR Hotline f;

{
i

1 - Retrieve a Saved Data Records File i

2 - Begin Descriptive Search |
) 3 "Tailored" Selection and Aggregation

|
: 4 - View the Located Data Records
! 5 - Aggregate Probabilities for Located Records ,

,6 - Report on Located Data Records'

;
7 Plot from Located Data Records :

8 - Generate ASCII File for dBase !!!/SAS/SPSS !
4

9 Save Located Data Records to a File
, ;

, t

;
.

I

1
;

4

,

figure A-19. NUCLARR Main Menu for Descriptive Search of Hardware Data.,

1
,

l
!

.
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O
; Descriptive-Search

i

Select Hardware Category |

M Exit to Descriptive Search Main Henu
? NUCLARR Hotline f

1 Hechanical
2 Electrical

_

Figure A-20. NUCLARR Select Hardware Category menu.

O
Hechanical-Level-1

237 Records
_

Select Component

M Exit to Descriptive Search Main Henu
P Exit to Previous Henu
? , NUCLARR Hotline #

PPE 0 Pump, Electromagnetic
PPJ 0 Pump, Jet
PPH 122 Pumps, Motor Driven
PPN O Pumps. Exclusive of Drivers
PPT 14 Pumps, Steam Turbine Driven
PPV 0 Pumps, Vacuum
PPX 12 Pumps, Unknown Driver
PPZ 0 Pumps, Other Driver
REC 0 Recombiners
RES 0 Reservoirs (open, not pressurized)

* Record Count

Figure A-21. NUCL ARR Select Cornponent menu.

:
A-24 |
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i

Step Deserlotion i

3.7 The next menu (Figure A-22) refers to the kinds of equipment
design. Since this is a centrifugal pump, select the third

desian option - centrifuaal - from the desian list usina the

arrow keys or space bar. Press [ Enter 1.

;
'

3.8 The next menu (Figure A-23) is a little more co,aplex. There are
two menus on the same display: one for failure mode / normal state
selection and another to specify the particular failure mode for |

4

the component. Move the hlch11ahted bar in the upper box to i

* hiahlicht the option "Select Failure Mode' and press IEnterl. j

i i

1
3.9 Once you have selected this option, the highlighted bar will move

j to the other menu box labeled "Failure Modes." To specify the
; failure mode, move the hlch11ahted bar down the screen to
; hich11aht "Falls to Start" and press [ Enter).

3.10 NUCLARR will now put a Normal State menu box on the screen and

modify the upper menu box to include the option to "Select Normal
State" (Figure A-24). Select this option from the menu.4

:

, 3.11 When you have selected this option, your cursor will move to the ;

menu box in the lower right of the display labeled Normal States.
,

j The normal mode for this pump is Standby. Move the htchitahted
bar to blah 11aht the option 'Normally Standby' and press [ Enter 1 i1

1

ig

3.12 The next menu displayed (Figure A-25) is "Select Applications." ;
4 ,

| For pumps, this menu allows you to identify the internal ;

j environment (s) the pump is exposed to. The entire list of
,

| internal environments can be seen using the (PgDn] and (Pgup)
4

!

) keys. In this case, it is borated water. Nove the cursor to

f hiahlicht "Water. Borated internal Environment" and press
; IReturnl. [ NOTE: You MUST select from ALL menus. If selection !

| 1s stopped before ' Applications,' located records will not be f
saved in the storage buffer!) ;3

!
i

*J

'1
1
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tiechanical-Level-2
Component: Pumps, Hotor Driven 122 Records

Select Design

H Exit to Descriptive Search Main Henu
P Exit to Previous Henu
V View Component Aggregations
? NUCLARR Hotline f

*

PPM 122 Poraps, Motor Driven
PPHAX 0 Axial
PPMCF 10 Centrifugal
PFHOP 0 Diaphragm
PPMGR 0 Gear
PPHRD 0 Radial
PPHRP 0 Reciprocating
PPHRT 0 Rotary
PPHVN 0 Vane
PPHXX 112 Unknown

* Record Count

Figure A-22. NUCLARR Select Design menu.

tiechanical-level-4
Component: Pumps, Motor Driven Failure Mode

iDesign: Centrifugal 10 Records i

F a i l u r e 41od e/ N o r m a l -S t at e-S el e ct i on |
H Exit to Descriptive Search Hain Henu '

P Exit to Previous Henu
V View Component Design Aggregations |
F Select Failure Mode I

? NUCLARR Hotline f I

1

Failure-Modes (
ALL 10 All Valid Failurs Modes i

F 10 Fails to Operate Group (
FT0 1 Fails to Operate |
FTS 5 Fails to Start |
FTR 4 Falls to Run
FTP 0 Fails to Open
FTC 0 Fatis to Close
FTE 0 Fails to Energize

i

FID 0 Falls to De energize

* Record Count

Figure A-23. NUCLARR Select Failure Mode menu.
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q!

4 |

|
i

|
i

.

- "echanical-Level-4 [
3 component: Pumps, Motor Driven Normal State ;

Design: Centrifugal 5 Records*
!

Failure-Node / Normal-State-Selection
M Exit to Descriptive Search Main Menu |'

;
P Exit to Previous Menu
Y View Component Design Aggregations .

'
F Select Failure Mode
N Select Normal State
? NUCLARR Hotline f

r ilure-Modes Normal-Statesa;

ALL 10 All i iid Failure Modes ALL 5 All Valid Normal States .

F IC Fails to Operate Group NA 0 Normally Alternating !' '

; FTO 1 Fails to Operate NL 0 Normally Locked out

| FTS 5 Fatis to Start NS 4 Normally Standby
i FTR 4 Fails to Run XX 1 Unspecified 1

! FTP ' Fails to Open i

74113 to Close ,

! F TC s
1 FTE 0 rails to Energize !
' FTD 0 Fatis to '4 energize j

i * Record Count * Record Count f
|*

!

| Figure A-24. NilCLARR Select Normal State menu. |
i I
.

l tiechanical-Level-6- |
Cocoonent: Pumps, MMor Driven 4 Records ,

y

basign. Centrifugal ;
e

j tw mi State: Noreally Standby t

Failure Mode: Falls to Start<
> ,

i

! Sel :t-Applications (
) M Exit to N scriptive Search Main Menu !

1 P Exit to Previous Menu 5
} ? NUCLARR Hotline f |

I
, '

i ALL 4 All data points from previcus selections i
i INTERNAL ENVIPONMENT APPLICATIONS
I INTEAR 0 Air Internal Environment
1 INTECG 0 Compressed Gas Internal Environment :

! INTECL 0 Chlorine Internal Environment J

l INTECS 0 Chemical Solution other t!.en Boric Acid |
! "t?EHG 0 Hydrogen Internal Environment f
i "IG 01%rt Gas Internal Environment
! F 911 IrItrnal Environment I
! a i r.a o steam * + rnal Environment ,

{ p* 3 Wate. e '.u d Internal Environment

| tiining 4pplication"'
;

| I
i !

y.g s s (ARR Select Applica.lons menu.-

:
!

! A-?? |

!:
i
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Step Description

3.13 You have now identified the important descriptive criteria for
this item. NUCLAPR next presents you with the menu for search

buffer options (Figure A-26). Buore viewing the events, they
must be aggregated. Aqaregate the data by :electina option 1 on
th.j s menu.

3.14 Af ter aggregation is complete, highlight option 2 on the sarre
menu and press the [Returnl key.

3.15 The display shows the "Ad Hoe Event Aggregations'' scieen with the
failure rate (s) for this component. To review a sunmary of the
underlying data records, press IV1 (to view data records) followed_

,

by IEnterl. This will call up a display (figure A-27) showing the
data record sununary for the first record obtained during this
search.

3.16 After you have reviewed the information on the data record
summary, select the option to view a more dets11ed output, 1 clud-
ing the raw data for the record that is listec in the box at the

top of the screen. To do this, press [V) and the [Returnl key.
This will call up a display of the data record (figure A-28).

3.17 After viewing the raw data, press IEnterl to return to the Data
Record Sunenary. To view the next data record, press IN) (fo,r_
Next), then [ Enter).

3.18 To return to the Main Menu for Descriptive Search of Hardware

Da s. , p,r e s s I E l ( f or E x i t ) , then [Enteri. This takes you back to
the Ad Hoc Event Aggregation Sc.aen. Aga tr., press lE l (f or
Exit), thenIEnterj. This takes you back to the search buffer
options (Figure A-26). The highlighted Lar will already be on
' Main Search Menu," so press [ Enter' again to exit to the Main
Menu for Descriptive Search of Hard Are Daw (figure A-19).

A-23
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I
;

:

i O |
i

9

| Search Buffer Options |
\ '

;
,

M - Main Search Menu' -

P Previous Selection Menu;

? - NUCLARR Hotilne # -
'

,

,i 1 - Aggregate Selected Source Data :
!

) 2 - View Event Aggregations j
3 - View Selected Data Recordsd

I ;
.

,

:
,

,

!

i

Ie

Figure A-26. NUCLARR Search Buffer Options menu. |
I

'

F.echanical
Component: Pumps, Motor Driven -

Design: Centrifugal ,

Normal State: Normally Standby i
Failure Mode: Fails 1,3 Start Record number 1 |

| '

i .

| | Data Record Sumary |
-

;
,

,

; HUCLARR-computed-failure-rates ;

!,

i Median: 2.231E 003 :

! Mian: 1.887E-003 '

I Error Fac'er: 3.294E+000 !

) Upper Tolerance: 7.348E 003 j
i
i
1 Applications: Water Borated Internal Environment i

| !

1 !

! |
'

COMMAND [] Exit Next Previous Unselect View raw data record ? Hotline f j
1 |
l Figure A-27. NUCLARR Data Record Sununary. !
1

;

1

1
4
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tiechanical -

Component: Pumps, Hotor Driven
Design: Centrifugal

Normal State: Normally Standby
failure Mode: Falls to Start Record number 1

Raw-Data-Record
-Source-Provided-Raw-Data Source-Providtd-Failure-Rates
Failures : 1 Rate : 3.800E 004 Confidence Lower:-- - E-- -

Components :-- Type :HEDIAN -- % Upper: - E ---
Demand per :---- Units :F/D Tolerance Lower: 6.000E 005
Total Demand : 530 Variance: 8.200E 007 90 % Upper: 2.10(E 003
Hours per :--- St. Dev.:------E --- Error Fcctor :- - E- ->
Total Hours :- --- --- - Dist. : DISCRETE -- % Sided:

Nuclear? :Y Bayesian Update?:Y Plants . NEE 3
Domestic? : Primary Failure?:U Systems:BQ
IRADAP? :Y Include Circuit?:0 Inclusion:1
Safety Grade?:Y Failure Degree : Severity:C

Aggregation Type:1
Failure Origin :PLNT Rec Type:PMWR LERf INCD
Exposure Origin:PLNT Rec. Type:TSTR PMTR CRLB
Document Number:21281 Detail Reference:5-21 D>ta Period: 75-80

COMMAND < Enter > return to data record Semary < Tab > then < Esc > field Help

Figure A-28. NUCLARR Raw Data Record screen.

i

|
1

|

9|
,

I,

|

A-30 '



- - . - _ - _ _ _

i

Step DescriptionO |
'

v
3.19 If you wish, you can obtain a printed copy of the report by ;

'

selectina Option 6. "Report on Located Data Records." from the

Main Menu for Descriptive Search of Hardware Data. This will

call up the Sumary Report Output Mode Selection screen
(Figure A-29).

,

*

3.20 Type IR1 (for Report on selected records). The cursor will now
be a highlighted bar next to Output Mode. Type IPRN1. then press

IEnter1. !

3.21 The Sumary Report Output Mode screen will now have an 'E" (for
"

Exit) placed in the comand box. Press (Enter). This will
return ynu to the Hardware Descriptive Search Main Menu. Select-

Option E, ' Exit from Descriptive Search Program," and press
i

[ Enter]. A rnessage will appear, telling you that the located
records have not been saved. If you want to save them to a file, .

i move the hiahlichted bar to Option 1. 'Save located Data Records

to a File ' and press [Enterl. |
! !

{3.22 Type IM) (for Move records). The cursor will become a

| highlighted bar next to "To File." Type [EXAMP31. then press
! Enter 1. The retrieved data have now been saved.

*
;

I 3.23 To contins with the exit procedure, htch11aht 'E - Exit from
Descriptive Search Program' and then press [Enterl. You are now |

ready to do Example 4. '

I

!

Exercise 4: Locate Component Failure Data by Ad Hoc Search |4

1 i
i !

In this scenario, imagine that you are reviewing a number of event |
i sequences which have been submitted to you for comment. Circuit I

breaker failures frequently occur in the event sequences and play a
,

critlu i role in leading to the top level event. Since they are;O-
-

;

!,;

!

*

|
<
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Sumary Report Output Mode Selection
,

Output Mode ( )

PRN (Printer)
CON (Console / Terminal), or
Filename

O
COMMAND ( ) Exit Report on selected date records ? NUCLARR Hotline #

Figure A-29. NUCLARR Sumary Report Output Mode Selection.

,

O
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,

O critical failures in the event sequence, and because of their frequent
occurrence, you decide to evaluate whether the reported value used for
these probabilltles is similar to the reported values in NUCLARR. The,

; failure postulatid is that a circuit breaker which is normally open -

falls to close. The ac voltage is unknown, and the design of the
circuit breaker is also unknown, although it is likely that it is

solid-state or vacuum-controlled. ;
t

t lastructions: Determine the probability that the circuit breaker
"

fails to close
,

,

Step Description
;

.

'

4.1 At the Main Retrieve Menu for Hardwarte Component Failure Data

(Figure A-18), select option 2. ' Locate Data Records by Ad Hoc
Search." ;

i
'

,

j 4.2 The next menu (Figure A-30) is the Main Menu for Ad Hoc Search of '

, Hardware Data. At this menu, select option ?. "Ad Hoc Search." ;
a t

l
t

; 4.3 The next menu (Itgure A-31) is used to 'Lccate Data Records." (
i Before we begin the record search, make sure that the search !
1 :

|
buffer has been cleared, in the box labeled ' Records Located' in j

j the upper right, verify that the total is 0 (no records in the [
: buffer). If it is not, move to the coarmand box by pressina the !

[Homel key, Next press [C] and [Enteri. The search buffer is f
< i

j now cleared, i

!

4.4 After making sure that the search buffer has been cleared,

| position the cursor in the_ box for "Component.' Next. press the :
4

Itsel key on your keyboard. This calls up a HELP menu. When j
1 -

this menu appears on your display (Figure A-32), position the !

J cursor to D Jhltaht ' Electrical /Instrumentatica' and press

j [ Return) to see the associated codes.
i |
! l
i

1

1

| A-33
4
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Ad Hoc Search of Hardware Data
Main Menu

E - Exit from Ad Hoc Search Program
? - NUCLARR Hotline #

1 - Retrieve a Saved Data Records file
? - Ad Hoc Search
3 - View the Located Data Records
4 - Aggregate Probabilities for Located Records
5 - Report on Located Data Records
6 - Plot from Located Data Records
7 - Generate ASCII File for dBase III/SAS/SPSS
8 - Save Located Data Records to a File

figure A-30. NUCLARR Main Menu of Ad Hoc Search of Hardwa.'e Data.

Records Located
Locate Data Records Last Search 0 Total O

Corrponent
( ) X selects parameter value! -Architectural EngineerqDes'gn -

Normal State 5,"stem -NS55 Vendor select one
Failure Mode Data -BW- -C E- -GA- -GE- -W O

App l ic a". ion D'stribution
Failure:

Data Type Demand- Hourly-
| Raw- Derived.

J ieverity C- D- I- X-
- -

yy yy Degree 0 11 - SH- LL- TP-
Data Collection Period-- 29 to 88 OL- SL- LS- TL-

Facili"y Fai' ure -Exposure yes-nc-unknown
Record Record IRADAP Quality -

Origin-Type- Origin--Type- Safety Grade
Nuclear |<
Domestic 3<
Pri,ary f ailure- <

Baycstan Update-

[C]COMVND: Aggregate Clear total Exit locate View data ? Hotline ~f

figure A-31. NUCLARR Locate Data Records screen.
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!

I
.

!
:

,

! t

i'

*;

| !

|
.

i

i i,

, i
i

i
! O j
i Component Component
j [ } X ngineer-) |Des gn;

i
j Nornal To see Hardware Component codes ect one t

j Fa Select Component Category: - -GE- -W d
|i

| Return to search menu
.

i and. Heurly- |'
| Mechanical Raw- Derived- !
;i Electrical / Instrumentation D- I- X-- - -

.

SH- LI.- TP- 1

Data Collect SL- LS- TL- !

Use space bar, tab, or arrow keys to highlight |

|4
Faciliny desired option. Use Return or Esc to select yes no- unknown |

-

highlighted option.
2

-or )
'

E !Nuclear -

! Domestic |< '

1 Primary Failure-- t
; Bayesian Update-- - <

!
r

j () COMMAND: Aggregate Clear total Exit Locate View data ? Hotline f
{i i

| \

J i
.

j Figure A-32. NUCLAPR Select Component Category screen. j
1 '

1 i

i t

l' !
:

3
4

3

i

| !
!!

:

,

i
| i

! !

!

I
1

I

|

!
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Step Description

4.5 Another menu (Figure A-33) will pop up over the Ad Hoc Search
menu to show the "Available Electrical / Instrumentation Hardware
Component Codes." From this list, hiahlicht "Circuit Breakerst
Power', Code CBP. and press the [Esci key to enter the CDP code

into the component box. NOTE: At this point, you may terminate
the search. Selection of additional parameters is not

mandatory. The option to select more parameters, however, will
focus your search.

4.6 Next move your cursor to the "Desion' field. In this field, we

want to tell NUCLARR to search through records for Unknown (code
XX), Solid State (code SS), and Vacuum Controlled (code VC)
circuit breaker designs. Since there are three values of
interest and the codes are specified, you will not use the pop-up
HELP menu to select these values. Instead, enter XX on the first

line of the "Destan" list. SS on the second line, and VC on the

third line.

4.7 Move the cursor next to tne column for "Normal State' and press

the [Esci key. The menu for 'Available Normal State Codes * will
appear on your display (Figure A-34). Since the circuit
breaker (s) are normally in the open position, hiahlight the
'Normally Open' option and press IEnter]. NUCLARR puts the
letters 'N0' (for normally open) in this colum.

4.8 Next move your cursor to the field to select the 'Lailure
Mode.' Press the [ Esc] key, and the start of the list of

'Available Failure Mode Codes" will be presented on your display
(Figure A-35). In this case, the circuit breaker fa*1s to close,

so ,h_ichitar.t ' Fails to Close" (f ailure tode FTC). Press [Enterl
and NUCLARR will enter FTC in the ' Failure Mode' field.

O
A-36
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i !

! i
4 i

j

l AVAILABLE ELECTRICAL / INSTRUMENTATION HARDWARE COMPONENT CODES
i Cods Component Description

ABT Automatic Transfer Switches |
i AMP Amplifiers i

ANN Annunciators |

BAT Batteries |
BCH Charger Battery

; CBM Circuit Breakers. Holder Case f

J CBP Circuit Breakers. Power |
CH4 Channe4 (Series of instrumenation Components) [

'

CND Conductors t

COM Computation Modules t.

1 CPU Computers
"

CRC Circuit, Control |
'

CTE Controllers / Regulators. Non mechanical t

i DSP Otsplays !

i EFI Electrical Function items
| EPP Electrical Piece Parts !
! FUS Fuse i

I CND Generator, with Diesel Engine Driver !
GNG Generator, with Gasoline Engine Driver i

GNH Generator, with Hydro Turbine Driver |Use PgUp, PgDa, and arrow keys to display r. odes and position cursor. '

! Esc selects highlighted code for use on entry form. Enter to prior menu j
|

j Figure A-33. NUCLARR Available Electrical / Instrumentation Hardware |
Component Codes menu. !

I

!

fAVAILABLE NORMAL STATE CODES

i !

| Code Description j

! NA Normally Alternating
! NC Normally Closed i

NO Normally De energized |
| NE Normally Energized
| NL Normally Locked out
t NO Normally Open i

i NR Normally Running !

| NS Normally Standby
1

1
!

f
| Use arrow keys, tab kays, or space bar to position cursor. |j Esc or Enter selects highlighted code for use on entry form. j
i
! I

'

Figure A-34. NUCLARR Available Normal State Codes menu.

, ,

| |
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AVAILABLE FAILURE MODE CODES
Code Description

F Fails to Operate Group
FTO Fails to Operate
FTS Fails to Start
FTR Fails to Run
FTP Fatis to Open
FTC Fails to Close
FTE fails to Energize
FTD Fails to De energize
FTT Fails to Transfer Electrically
S Spurious Operation Group
SO Spurious Operation
SS Spurious Start
SP Spurious Open (Transfer Open)
SC Spurious Close (Transfer Closed)
SE Spurloes Energize
SD Spurious De energize
ST Spurious Transfer Electrically
L Leakage Group
LK Leakage
LE External Leakage / Rupture

Use arrow keys, tab keys, or space bar to position cursor.
Esc or Enter - selects highlighted cods for use on entry form.

Figure A-35. NUCLARR failure Mode Codes menu.

|

1
1

I

l

1

|

|

9
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Step Description

( .

'

4.9 M_ove your cursor to the ' Application' field adjacent to the
failure mode field. Press the down arrow key once. then press

the right arrow key three times, Acain. press IEscl. This will

bring up the ' Application" menu (figure A-36). Hinbliaht the
option to ' Proceed to Application List' and press [Enteri.

4.10 1he next menu (Figure A-37) displays the 'Available Hardware
Component Application Codes." The code for unknown voltage is

' not on this display. However, you can view additional
application codes by pressing the (PgDn) key to the right of your
keyboard. After you press the [PaDn1 key once, you will see>

' Voltage level unknown - AC' listed. Select this oDtion and
.,

| press [ Enter). NUCLARR will put the code "VTAXX' in the
j Application column for you. Then you will be at the Application

menu again. Hlah11aht ' Return to Search Menu.'

4.11 You have now specified the criteria for tile ad hoc data search.
If the cursor is not already in the command box. move it there by

i pressina the [Homel key. lo begin the data base seaich, press
'

i the letter [L1 (for Locate), f_ollowed by the IEnterl key.
NUCLARR will respond by posting the following message at the |

: bottom of the display: Locate processing has begun ... please i

standby. When NUCLARR has completed its search of the data base,

) the number of records will be displayed in the ' Records Located'

] box in the upper right corner of the display.

J |

] 4.12 Before you exit from the ' Locate Data Records' menu, you should
aggregate the data records. To do this enter !Al (for Aggregate)

] jn the consnand box. followed by [ Enter). [ Note that this can
also be done later from the main menu, if you desire.)

| 4.13 After NUCLARR has aggregated the data records, exit from this

| menu. Pr es s._P e I E 1 k e y , then (Enter). The Maire Menu for the Ad

Hoc Search of Hardware Data (figure A-30) will be presented next.
.-
!
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O
Component Application

(CBP) X ngineerq
Des gn A Component entry is needed prior to getting

XX Nornal help for Application entries, ect one
SS NO Fa - -GE- -W J
VC F Proceed by makirg selection below:

Return to search menu and- Hourly-
Proceed to Application list Raw- Derived.

- - - D- 1- X-
SH- LL- TP-

Data Collect SL- LS- TL-
Use space bar, tab, or arrow keys to highlight

Facility desired option. Use Return or Esc to select yes no- unknown-

highlighted option.
Or -

Nuclear
Domestic
Primary f ailure-
Bayesian Update- <

[]bFbND: Aggregate Clear total Exit Locate View data ? Hotline f

Figure A-36. NUCLARR Select Application screen.

AVAILABLE HARDWARE COMPONENT APPLICATION CODES
FOR COMPONENT

CDP
Code Application Description

VTAC VOLTAGE LEVEL APPLICATIONS - AC
VTACAA < 125 VAC (single vo'tage)
VTACAB < 249 VAC voltage range
VTACAC < 599 VAC voltage range
VTACBB 125 - 249 VAC single vo tage)
VTACBC 125 599 VAC voltage range)
VTACCC 250 - 599 VAC sirgle voltage)
VTACCD 250 VAC 4.74 kVAC voltage range)
VTACD0 600 VAC - 4.74 kVAC single voltage)
VTACDE 600 VAC - 8.24 kVAC volta

> 600 VAC (voltage range) ge range)VTACDI
;

VTACEE 4.75 8.24 kVAC singlevoltage)
|VTACEF 4.75 14.9 kVAC voltage range)

VTACFF 8.25 14.9 kVAC tingle voltage)
VTACFG 8.25 - 72.4 kVAC voltage range)
VTACGG 15.0 72.4 kVAC single volta e)

i
,

VTACCH 15.0 168 kVAC (voltage range
!VTACHH 72.5 168 kVAC (single voltage) 1

Use PgUp, PgDn, and arrow keys to citsplay codes and position cursor. 1
Esc selects highlighted code for use on entry fom. Enter to prior menu

|
|

Figure A-37. NUCLARR Available Hardware Component Application Codes menu. !
l

1

l
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|

Step Description
,

!

4.14 At the main menu, select option 5, "Report on Located Data
Records, ther. press [ Enter 1. +

| 4.15 NUCLARR will present you with a menu that you can use to select [
j where you want the report sent. Type [R1 (for Report on Selected
i Data Records). The highlighted bar will now move opposite

| ' Output Mode.' Type the word ICON 1 and press [Enteri to have
NUCLARR present the report on ynur display.

!

j 4.16 The sumnary of component failure data records will be presented
on your display (Figure A-38). Idhen prompted, press the [Enterl |

| key to continue viewina data on your display. The data provide
you with the probability of circuit breaker failure which you can |
use in your review of the event sequences.

|
|

4.17 To return to the Main Menu for the Ad Hoc Search of Hardware f1

f ,

| Data, type [[1. then g ess IFnter). You may now do another ;

] search through hardware data or return to the Main Retrieve Menu.

1 i
J

,

j 4.18 To return to the Main Retrieve Menu, n_oye the hich11ahted bar to
,

j ' Erit from Ad Hoc Search Program ' then press [ Enter). If you do

{ not want to save the previously located data records, press [

[ Enter 1 again. You may now loeste more records or return to the
|
'

; NUCLARR Main Menu,

;
'

j 4.19 To return to the NUCLARR Main Menu, move the hich11ahted bar to
option E ' Exit from Hardware Retrieve Program.' and press |

[ Enter). You may now enter the HEP Retrieve Progrr,m, read the
HEP or Hardware Aggregation Help Files, or quit the NUCLARR

I Retrieve Program.
I

: .

; 4.20 To return to DOS, press [01 (for Outt the NUCL:JR system), then
;

) press [ Enter 1.

,
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S UMMAR Y-R E PO RT-CN-S E L E C T E D-0AT A-R E C O RD S

Corrponent: Circuit Breakers, Power
Failure Grouping: Fails to Operate Group 2 Racords

Oemand-Aggregations llourly-Aggregations

Median: 1.774E 003 Hedian: --- E --
Upper Bound: 3.055E-003 Upper Bound: --E--

O
i

Press < Enter > to continue or <E> to End |

|

|

Figure A-38, NUCLARR Surnnury Report on Selected Data Records screen.

1
I

i
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