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ABSTRACT

The Nuclear Computerized Library for Assessing Reactor Rellability
(NUCLARR) 1s an automated data base management system for processing and
storing human error probabiiity and hardware component fallure 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 ‘nputs
for both numan and hardware rellab))ity analysis in support of a varlety of
risk assessment activities.

The NUCLARR system 1s documented in & five-volume series of reports.
Volume 1V of this sertes s the User's Guide for operating the NUCLARR
software and Vs presented \n three parts. Part 1: Overview of NUCLARR
Data Retrieval provides an Introductory overview Lo the system's
capabi)Vties and procedures for data retrieval. The methods and criterla
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 bas\ic procedures for using the NUCLARR software. Part 2
provides gquidance 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 \n-depth
discussion of the design characteristics and specia) features of the
NUCLARR software. Part 3 presents the organization of the data base
structures and techniques used to manipulate the data.

It Vs recommended that the new user first become acquainted with
Part 1 \n order to get an overview of the NUCLARR system. Then,
Famillarity with Part 2 for operating the software 1s recommended. Access
to Part 3 should be obtalned \f the user \s Interested \n learning more
about the iInternal aspects of the NUCLARR software functions and
capabiltties.

FIN No. ABB50--Nuclear Computerized Library for Assessing Reactor
Rel1abi)ity (NUCLARR)



SUMMARY

The Nuclear Computerized Library for assessing Reactor Rellabiiity
(NUCLARR) Vs documented 'n a series of five volumes. Volume 1: Summary
Description Vs a genera) overview of the NUCLARR system. Volume | provides
the background of the NUCLARR program, Including a description of methods
for data collection, system specification, data structures, and
taxonomies. Volume 11: Programmer's Guide provides Information for
maintaining the software for the NUCLARR system. Volume 111: Data Base
Management Guide for Processing Data and Revising the Data Manual contains

the procedures for processing human error probabi)ity and hardware
component fallure data and entering the data values Into the NUCLARR
system. Volume JV: User's Guide Instructs the end user In operating the

NUCLARR software. Volume V: Data Manual s a hard-copy report of the data
residing 'n the NUCLARR system.

Yolume IV s presented In three parts for the convenlence of the
user. Part 1: Overview of NUCLARR Data Retrieval describes the scope of
the NUCLARR system, support organizations, methodologles for screening data
sources for entry, and guidance for usering Parts 2 and 3. This volume,
Part 2: Gulde to Operations, tells the end user how to get started and
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 detal) the organization and specia)
features of the NUCLARR software, \ncluding an explanation of the methods
for data aggregations and calculations,

Information for obtairing the NUCLARR software and/or documentation
should be directed to:

Thomas G. Ryan
U.S. Nuclear Regulatory Commission - RES
Rellabi )ity and Human Factors Branch
5640 Nicholson Lana, NL/N-316
Rockville, WD 20852 USA
(Phone) 301-492-3550

AR B




or

David 1. Gertman
NUCLARR Data Clearinghouse
Idaho National Engineering Laboratory
P. 0. Box 1625
Idaho Falls, 10 83415 USA
(Phone) 208.526-0652
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REACTOR RELIABILITY NUCLARR)
S S maat S
PART 2. GUIDE TO OPERATIONS

1. INTRODUCTION

The Nuclear Computerized Library for Assessing Reactor Rellability
(NUCLARR) Vs an automated data base management system used to process,
store, and retrieve human and hardware reliabi ity data 'n & ready-to-use
format. The NUCLARR system was developed by the U.S. Nuclear Regulatory
Commission (NRC) to provide the risk analysis community a repository of
data that can be used to support a vardety of risk asiessment activities,
The system " 3intains & broad range of data base manigement functions for
storing, ..essing, and retrieving human error and hardware component
fallure rate data. Computationa) algorithms for aggregating the source
data and routines for report generation are also provided. The system
software, designed for operation on an lil‘ personal computer (PC) (or PC
compatible) microcomputer, Vs read\ly transportable to & wide range of
users,

The equipment taxonomies and data structures for NUCLARR were designed
specifically to support probabiiistic risk assessment (PRA) techniques
currently used by the nuclear power Industry., The NUCLARR system alds the
risk analysis process by providing the analyst with accurate and relevant
data from an on-1ine data base. This computerized capabi)ity gives the
analyst & powerfu) device to search and retrieve data 'n & timely fashion,
The former drudgery of reviewing multiple hard-copy documents to obtain
useful data has now been eliminated with the avatlabi ity of NUCLAKK,

4. Mention of specific products and/or manufacturers in this document
\mplies nelther endorsement or preference nor disapproval by the U.§.

Government, any of Vts agencles, or EGAG ldaho, Inc., of the use of a

specific product for any purpose.



However, the capabi)ities of NUCLARR as a4 compact, transportable, and
functional PRA workstation should also be contrasted with what 1t Vs not.
For example, NUCLARR 15 not an artificial intelligence (Al)/expert system.
It Vs 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 classified as a 1ibrary and not a chief
Tibrartan. 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 't was felt that NUCLARR could better suppori the risk analyst by
supplying the data ‘nputs to these other products. The Integrated
ReltabiiVty and Risk Analysis 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 mode)
deveiopment and ana\ys\s."’ Future development efforts at the ldaho
Natlonal Engineering Laboratory (INEL) wil) focus on devising more
effective ways to Interface NUCLARR, as & supplier of source data, to
stpport tuese other programs,

In summary, the present version of NUCLARR, as described 'n this
manual, provides the experienced user (e.g., PRA analyst) with an important
computer -based support capability for conducting risk analysis. Very
itle, Af any, training s required before the analyst s able to access
human error probabiitty (MEP) and hardware component fa)lure data (MCFD).

The purpose of this three-part document s to provide the end user
with & detalled description of the NUCLARR da‘ta management system,
Including Instructions for a;cessing and retrieving specific data. To that
end, an overview of the NULLARR system \s given 'n Part 1, Parts 2 and 3
of this document provide, respectively, a guide to operations (including
examples) and a detalled system description that defines al) attributes of
the data being stored, describes the way In which these data are stored,
and describes computations performed by the NUCLARR system.



2. INSTALLATION AND GETTING STARTED

This document (Part 2) describes how an analyst, PRA or otherwise,
thould use the search and retrieval capabiiities n order to review and’/or
summar 1ze the HEP and HCFD restding in the NUCLARR system. The
capab)iities and special functions for operating the HEP and MCiD s\des of
the system to be discussed are presented below:

Getting Started -Software Set-Up Procedure

Command/Menu Preview

Glossary of Frequently Used Commands

On Line MELP

Data Search and Retrieve)l Technlaues: Usirg the Descriptive
Search

Data Search and Retrieva) Techniques: Using the Ad Moc Search
File/Buffer Management

Data Aggregations

Data Output and Report Gencration

Graphic Plot Routines

Strategles for Reviewing Data Records to Determine their
Applicabi ity

Document F1le/Source Catalog

v Practice and Review: Tutorla)

Prior to iInteracting with the NUCLARR system, 't Vs strongly suggested
taat First-time users ga'n fami1darity with Section 3, Command/Menuy
Preview; Section 4, Glossary of Frequently Used Commands; and Section §,
On-Line MELP. A working knowledge of these areas, as a mintmum, Vs 2
prerequisite for successful system operation,

The checklist in Table ) provides the mintmum system configut ation
requirements for operating the NUCLARR programs. Any questions should be
referred to the NUCLARR Data Clearinghouse.




TABLE 1. NUCLARR SYSTEM MINIMUM CONFIGURATION REQUIREMENTS CHECKLIST

(1)
(2)

(3)
(4)

(%)
(6)

(n
(8)
(9)

IBM-PC or PC compatible (IBM-PC/AT or 1BM System-2 preferred)
Minimum of 640 ¥-bytec memory

NOTE : Avallable memory can be checked by typing the following
command: CHKDSK

The last iwo 1ines of th: output statement should display
numbers similar to:

655360 bytes total memory
602144 bytes free

NOTE: This memory requirement !yit be av;\)ab\& Far NUCLARR system
operation. Memory resident prcgrams such s Boreland
Side-Kick should be unloaded before putting NUCLARR on your
PC. Fallure to do so can result in stack overflow and other
memory problems. Virtual disk commands and the IBM Sys.
CACHE fYle on PS/2 wil) cause stack overflow problems.

Math coprocessor (8087 floating point card)

Configuration file should read:

device=ans!.sys

files<20

buffers=15
lastdrives?

NOTE : Configuration file can be checked by typing the following
command: TYPE C: CONFIG.SYS. 1If 1t doesn't read as above,
consult your DOS manua) on how to edit it.

Graphics card (enhanced graphics card preferred)

Color monitor adapted for ful) use of 16 colors

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

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

Floppy disk drive

D0S operating system (3.0, 3.1, 3.2, or 3.3)




21 lInstallation Instructions

The NUCLARR data hace 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 recelve the error message Unable to create
directory. This s not a problem and may be lynored. Drive C: must be on
the hard disk. If your system has a different configuration, call the Data

Clearinghouse for he ).

The NUCLARR diskettes include the installation diskette, which is
marked Installation Diskette, and the data diskettec, which are marked
NUCLARR Data Diskette ## of ##. The installation procedure Vs set up to
read the diskettes from drive A: and s simple:

1. Insert the Installation diskette Into drive A.
2. Type
A:INSTALL <ENTER>
After typing the above command, additiona) instructions will be
displayed on the computer's monitor. The installation procedure wil)

execute, asking you to "emove the NUCLARR data diskettes \In numerica) order.

2.2 Getting Started

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

C: >NUCLA =~ <ENTER>

After typing in the above command, the menu shown in Figure 1 wiil be
displayed.



NUclear Computerized Library for Assessing Reactor Reliability
Main Menu
Versicn 1.1

Q - Quit NUCLARR System
? - NUCLARR Hotline #

1 - Human Reliability Data

2 - Hardware Failure Data

* - HEP Aggregation Help File

4 - Hardware Aggregati- ~“2lp File

‘—

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



COMMAND/MENU PREVIEW

The NUCLARR system makes use of a menu and command options structure,
allowing the user maximum flexibility lo locate, review, and manipulate
data records. After making a selection from the master menu for HEP or
HCFD, one or more primary or main menus will be displayed to the user.
Ma'n menu glossaries of the avallable options for the HEP and HCFD sides

are shown in Tables 2 and 3, respectively,

Severd] methods are avallable fur selecting options from the NUCLARR
menu screens. The primary approach s accomplished with the use of the
space bar or tab/arrow kevs. The option selected s highlighted to the
user by a different background color. An a.ternative 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 iines on a screen, the Pq Up and Pg Dn keys can be used to scrol)
through the 1ist As the user moves down through the menu structure, a
record indicating the options selected s continuously stored and displayed
in the neader b'.."k at the top of the menu screen This header irformation
supplies the user w'th a rcadmap of where he/she has been, and where he/she
15 going In the search structure At any point within the menu hlerarchy,
1t s possible to ex)t or escape back to the previous menu or, alternately,
back to the main menu Table 2 presents a single menu for processing HEP
data fable 3 presents one main menu followed by two primary menus. The

types of options avallable for both types of data are similar, however, as

4 comparison of these tables shows.

The menu scheme, within {he context of the NUCLARR system, provides
the means for highly structured, or descriptive searches for data. These
user-friendly menus mimic the hilerarchica) structure of the taxonomies for
both HCFD and HEP data

In addition to the basic menu dlalog for locating data, the user can

also Initiste data searches using an ad hoc search mode The ad hoc

feature removes the need to step through ‘ndividual menus by providing the




TABLE 2.

MAIN MENU GLOSSARY OF OPTIONS--HEP

AEP Menu/Name Option

Description

Main Retrieve Menu

£

Exit from HEP Retrieve
Program

NUCLARR Hotline #

Locate HEP Data Records by
Description

Review Documents

Locate HEP Data Records by
Ad Hoc Search

Report on Located HEP
Da*a Records

Plot from Located HEP
Data Reccrds

Calculate Aggregated HEP
for Located Records

Generate ASCII FYle for
dBase 111/SAS/SPSS

Exit to the NUCLARR main menu. Al
located data record references are
cleared from the storage buffer.

Display the Data Cleartinghouse number
for Information concerning the data
or the utilizatirn of NUCLARR.

Locai2 NUCLARR data records by using
a series of user-friendly menus. The
search buffer holds references to
located records.

Review source documents noted in
source statements as originai and
reference documents. A report option
and a search of all references to a
document are avallable.

Locate NUCLARR data records by ad hoc
search method. The search buffer
holds references to located records.

Report on the scree=, printer, or to
a file all located data records
currently referenced in the s2arch
bufter.

View log plots of aggregated
probabi1ities ard source data points.

Combine HEPs for homogeneous located
records, currently referenced in the
search buffer, to determine an
ayqregated HEP value with confidence
bounds .

Generate an ASCII fYle 'n a format
compatible with the dBase 111, Sas,
and SPSS systems. Source statements
are converted for all located data
records or for all daté 'n the data
base. For the dBase 111 system, task
statements 3nd documents may also be
converted,



TABLE 2 (CONTINUED)

HEP Menu/Name Option

Main Retrieve Menu (continued)

8 Retrieve a Saved Data
Records File

Save Located Data Records
to a4 File

Description

A previously saved search file may be
requested and brought into memory for
modifying, reporting, aggregating,
and ASCII file generation. Such a
file must have been created by cption
9 of this main menu

Copy records currently in the search
buffer (for Jlocated records) out te
a disk fFile named by the user. If the
named file currently exists, 1t will
be overwritten with the data passed
to 1t through this option,




TABLE 3. MAIN MENU GLOSSARY OF OPTIONS--HCFD

HCFD Menu/Name Option

Description

Main Retrieve Menu

E - Exit from Hardware
Retrieve Program

? ~ NUCLARR Hotline #

1 - Locate Data Records by
Description

2 - Locate Data Records by
Ad Hoc Search

Exit to the NUCLARR main menu. A1) prev)-
ously located data record references are
cleared from the search buffer.

Display the Data Clearinghouse number for
information concerning the data or
utilization cf NUCLARR.

This option allows the selection of HIFD
data records by description of component
category, component, design, etc. The
selection of key flelds follows the HCFD
fallure taxonomy, beginning with a screen
requesting category selection, V.e., the
selection of mechanical or electrica)
components. Upon selection of one category
cption, selectlon of comyonents types
belonging to the selected category occurs.
tEach component type will be displayed with
code, number of representative data records
in the data base, and complete description.
Selection proceeds for component design,
fallure mode, normal state, and application
in a similar manner, with each selection
narrowing the set of data records beling
collectcd and searched. The resulting data
records are placed 'n the “"search buffer"
for viewing, further e'imination, aggrega-
tion, reporting, plotting, etc. The search
buffer may be saved on disk for future use,
\f desired,

This option allows quick retrieval of HCFD
data records using a single screen request-
Ing the user for codes and key data values
which describe the desired source records.
Upon entry to the ad hoc screen, only a
component code must be entered to Initiate
a search. If the code of the desired
component, or other source attribute, s
unknown, complete code and description
Iists are avallable 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



TABLE

3. (CONTINUED)

HCFD Menu/Name Option

Description

Main Retrieve Menu

2 -

3 -

4 -

Locate Data Records by
Ad Hoc Search
(continued)

Review Documents

Hardware Glossary
of Terms

(continued)

“ALL," THAT IS, ALL DATA RECORDS FOR THE
SELECTED COMPONENT WILL BE CONSIDERED IN
THE SEARCH. When the desired flelds have
been filled, the search may commence., If
records are found, the search buffer s
loaded and the search buffer options may
be executed.

Review the documents residing in the HCFD
data base. A report option and a search
of all documents are avallable.

This option allows the reviewing of the
HCFD section of the NUCLARR glossary. A1l
terms and notation used in the HCFD
retrieve menus, selection screens, and
help screens are listed with detalled
definitions. A copy of the glossary may
be printed or put to a file 1f desired.

Descriptive Search of Hardware Data Main Menu

E -

-~
'

~
'

Ex\t from Descriptive
Search Program

NUCLARR Hotline #

Retrieve a Saved Data
Records File

#Begin Descriptive Search

Exit to main HCFD retrieve menu. User wil)
be reminded to save any existing search
re:ults not already saved by option No. 8
below.

Display Data Clearinghouse telephone
number ,

A previously saved search file may be
requested and brought into memory for
modifying, reporting, aggregating, and
ASCIT file generation. Such a file must
have been created by option 9 of this menu.

Begin the descriptive search function which
displays descriptions of all components,
designs, fallures, norma) states, applica-
tions, etc., following the taxoncmy
described in EGG-REQ-7742.3 Selections
may be made at each taxonomy level, thus
narrowing the number of source records to
be searched as each taxonomy level \s
descended.



TABLE

3. (CONTINUED)

HCFD Menu/Name Option

Description

Descriptive Search of Hardware Data Main Menu (continued)

9 .

*Tallored* Selection
and Aggregation

View the Located
Data Records

Aggregate Probabilities
for located records

Report on Located
Data Records

Plot from Located
Data Records

henerate ASCII File
for dRase 111/SAS/SPSS

Save Located Data
records to a file

Extend the descriptive search option 2 or,
file option 1 with « quick selection screen
fur fallure data origin; domestic or
foreign, nuclear or non-nuclear, safety or
non-safety grade, and quality-coded data
flelds. This function wil) complete the
selection, aggregate, and display the
aggregated events and selected source
records.

View the source records currently in the
buffer and all assoclated event aggrega-
tions. If the aggregation option has not
yet been selected, auto aggregation values
from the data base will be displayed.

Compute aggregdied probabilities or rates
using the source data currently referenced
In the search buffer.

Regort on the screen, printer, or to a
file al) events and data sources currently
referenced in the search buffer.

View log plots of aggregated probabilities
or rates and source data points.

Generate and save an ASCII file of aggre-
gated event probabi1ities or rates sultable
for use by dBase 111 or in SAS and SPSS
programs.

Copy records currently in the search buffer
(located records) to a disk file named by
the user. If the named file currently
exists, 1t wil)l be overwritten with the
data passed to 1t through this option,

Ad Hoc Search of Hardwai® Data Ma)n Menu

g -

Ex)t from Ad Hoc
Search Program

ExVt to main HCFD retrieve menu. User
will be reminded to save any existing
search results nol already saved by
option 8 below.

12



TABLE 3.

(CONTINUED)

HCFN Menuzdame Option

Description

Ad Hoc Search of Hardware Data Main Menu (continued)

?

2

NUCLARR Hoti‘ne #

Retrieve a Saved

Data Records File

Ad Hoc Search

View the Located
Data Records

Aggregate Probabilities

for Located Records

Report on Located
Data Records

Plot from Located
Data Records

Generate ASCII File
for dBase 111/SAS/SPSS

Save Located Data
Records to a File

Display Data Clearinghouse telephone
number .

A previously saved search file may be
requested and brought into memory for mod)-
fying, reporting, aggregating, and ASCII
f1le generation. Such a file must have
been created by option 8 of this menu.

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

View the source records currently in the
buffer and all assoclated event aggrega-
tions. If the aggregation option has not
yet been selected, auto aggregation values
from the data base will be displayed.

Compute probabilities or rates of the
aggregated HCFD source data currently
referenced in the search buffer.

Report on the screen, printer, or to a
file a1l events and data sources currently
referenced In the search buffer.

View log pluts for the display of aggre-
gated probabilities or rates and source
data points,

Generate and save an ASCII file of aggre-
ated event probabilities or rates suitable
or use by dBase 111 or in SAS and SPSS

programs,

Copy records currently In the search
buffer (located records) out to a disk
file named by the user.

13



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 varlety of
user-selectable parameters. A typical search in the ad hoc mode consists
of entering elther 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 Ys no 1imit, in ad hoc, to the number or type of
searches avallable to the user in this mode. The flex<ibility of ad hoc
search can range from a broad to a highly restricted sat of data.

It ¥s expected that the user interested in finding a data value at a
known or predictable location within the taxonomy would iInitiate a
descriptive search with the menuing system. In cases where the user s
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 1t easier to become acquainted
with the descriptive search, since only the movement of the cursor through
a menu 1s needed for performing a search, whereas In ad hoc the ability to
enter one or more codes Vs required.

Regardless of the search mode selected (Y.e., descriptive or ad hoc),
the user st111 retains the same options for performing any number of follow
up operations furnished by the NUCLARR system. (A more comprehensive
description of the menu, or descriptive search mode, as well 2s the ad hoc
feature of the NUCLARR system, \s presented in Sections 6 and 7.)

Once data have been located by the user, a command option line 1s
normally displayed at the bottom of the screen for the ad hoc search mode
and a special buffer options menu Vs displayed for the descriptive search
mode. This provides the user added capabylity, as needed, to perform
speclalized operations on the located data.

Typically, the valid command options avallahle are 1isted in the
command 1ine and can be executed with a single keystroke (e.g., select

14



<A> for <A>aggregation). If additional clarification 1s needed

re; ‘uing the uses fc- certaln commands, a detalled explanation s provided
in the genera) HELP screens. It should be noted that not al) acceptable
commands wil)l be displayed on the screen. There are other special command
sets, useful to the user for different applications that are not always
displayed. For example, pressing <F10> 1s an alternate way to move out

of a HELP screen. In order to familiarize the user with the full range of
the most frequ ntly used command vptions avallable, a glossary s presented
in the next section.

15



4. GLOSSARY OF FREQUENTLY USED COMMANDS

The NUCLARR user wili be prompted for Information throughout program
execution. Screens will be displayed allowing the user to input several
pleces of Information simultaneously. Full screens or windows will appear
with various questions. Each of these questions corresponds to an
assoclated entry fleld.

Each entry field Vs set up so that only the valid key may be entered.
If an Yavalid entry 1s made, a bell wil) ring and/or an error message wil)
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 Ys made in the fleld, ihe cursor
will move to the next fleld. To move the cursor to other filelds, the
<Tab> key or the arrow keys may be used. Pressing the <Home> key
will return the cursor to the command fleld.

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

<Alt><H>--Pressing both keys simultaneously will activate the
on-1ine help facility that describes cursor functions.

<Arrows>--The arrow keys wil) move the cursor around the screen.
<Ctr)s<End> - -After using the arrow keys to left-Justify the

cursor, pressing <Ctrl> and <End> simultaneously wil) clear
the current fleld.

a. Note that the <™~ > key and the <Tab> key are

—
Interchangcable. Depending on the machine being used, the keyboard may
Indicate a tab function as a <Tab> or <™= >,

16



<Ctri><Home>--Pressing both keys simultaneously clears all

entry fields on the current screen

<Enter>--Pressiig the <Enter> key throughout NUCLARR signals

the program to continue It will execute the command selected on the
menu A1l Information should be entered In the appropriate flelds
prior to pressing the <fnter> key.

<ksc>--Pressing <Esc> provides on-1ine help Information. At

iny time during interaction with NUCLARR, press the <fsc> key for
help Help Information will be displayed that pertains to the fleld
In which the cursor 1s located or Information about the entire menu.
. o ~-Pressing this key moves the cursor forward around the screcn to

the various entry flelds

<Shift> Pressing both keys s‘multaneously moves the cursor

backwards around the screen to the varlous entry flelds

-Pqu: and -thn. Prv,‘ﬁmq these keys scrolls up and down

through a multipage 11st of menu options

<Home> --puts the cursor Into the COMMAND field Particularly

useful for the ad hoc search screen

¢F10>--Press this key to ex)t from the HELP screens.

fhe commands 1isted below will help the user during the execution of
tnf' ~”(IARR ')y'a‘Q‘nl

<A>aggregate--typed In the COMMAND field aggregates the records

currently residing In the buffer

<E>xVt--typed in the COMMAND fleld wi)) exit from the current menu




<L>ocate--typed in the COMMAND fleld 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 avallable

record after the existing record displayed on the screen. (Used after

invoking the <V>lew option.)

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

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

<?>.-typed \n the COMMAND field displays the phone number for the
NUCLARR Data Clearinghouse for further system information.

<M>ore data--typed 'n the COMMAND field wil) step down to a more
detalled presentation of the data.

<U>nselect --typed in the COMMAND field removes the displayed
record from the buffer. (Used after Ynvoking the <V>lew option.)

«S»tart.-typed 'n the COMMAND field executes report generation

routines to the designated output device (printer, consols, file).

<C>lear Tota)--typed ‘n the COMMAND fleid 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>Vew Data -Typed in the COMMAND field selection of this option
displays the data records selected and In the buffer.

8



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-=sed. For example, In the HEP side, HELP on PSFs
cannot be viewed {f the user s 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 fleld or location of interest, then pressing
<Escape>. The HELP features of the NUCLARR system are perhaps the most
beneficlal to the user while operating In the ad hoc search mode. At any
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 1ists can also be accessed using HELP. Once
the code 1Vst has been accessed, the actual code can be pickea 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 recal)
long 1ists of codes s eliminated.
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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 Yterative 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 Errur Probability

A flow chart depicting the organizational structure of the
menu/commands for the descriptive search mode for HEP 1s shown In
Figure 2. The individua) steps required for performing a descriptive
search are summarized below.

Step 1 -- Select taxonomy level (Level 1--system; Level 2--component,
or Level 3.-individual dispiay). This describes the

equipment affected by the human error.

Step 2 -- Select Job classification (not applicable Vf Level 3 1s
selected)

Step 3 .- Select NSSS vendor (not applicable Vf Leve)l 2 or 3 s

selected)
Step & - Select functional group summary for equipment group
Step 5 - If desired, select specific equ'pment group

Step 6 - Select human action

Step 7 Select data display optlon (V.e., screen, file, printer)

A glossary of the Individual descriptive search menus and their
options for HEP data \s presented in Table 4,
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[Mlm Retrieve Monﬂ

*Locate HEP Data Records

Select Option *

by Description®

'

Select Taxonomy Level

v

v
v

Level 1 Level 2 Level 3
Select Job Select Job
Classification Classification
Select NSSS Vendor

Select Functional Group
Summary for Equipment

Group (Systems)

l

Select Functional Group
Summary for Equipment
Group (Components)

Select Functional Group

Summary for Equipment Greup
(Controls/Instrumants/Dispiays)

|

\J

'

Select Specific Equipment
Group (System)

Select Specific Equipment
Group (Components)

Select Specilc
Equipment Group

(Controls/instruments/Displays)

Figure 2.

'

l._Solocl Human Actiont

W o

[Select Human Action |

Select Data
Display Option

Printer
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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 schem.. 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
) Tit) Enables the user to select the appro-
priate/desired personnel position
1 - Contro) Room Operator related to human error. The three
2 - tquipment Operator personnel positions avaliable for
3 - Maintenance Techniclan selection are Contro) Room Operator,

fquipment Operator, and Maintenance
Technician. LControl 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 Techniclans are mechan-
1cal, electrical, or Instrumentation
and control techniclans who maintain,
calibrate, and test plant components,
Including safety-related equipment,
(Not applicable to taxonomy Level 3.)

Select NSSS Vendor Enables the user to select the
appropriate/desired nuclear power
| - General Electric plant classifications as identified
2 - Westinghouse by the NSSS vendor that supplied the
3 - Combustion Engineering NSSS portion of the plant. (Applica-
4 - Babcock & W)lcox ble to taxonomy Level 1 only.)
1 ipment Cr . - Enables the user to select the
r appropriate/desired functionally simt.
lar group of plant equipment related
000 SUMMARY OF AIR SYSTENS to human error. Level 1 taxonom
010 SUMMARY Of menus contain categories of plan
ANNUNCIATOR SYSTEMS systems, Level 2 menus contain groups
020 SUMMARY Of of plant components, and Level 3 menus
COMMUNICATION SYSTENS contain general types of displays/
Instruments/controls.

N SUMMARY OF (FUNCTIONAL
EQUIPMENT GROUP )
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TABLE

4. (CONTINUED)

Menu/Name Optlons

Select Equipment Group -

fquipment Characteristics

090

091
092

093

110
i
113
14

SUMMARY OF EMERGENCY CORE
COOLING SYSTEMS
Emergency Core Cooling
High Pressure Safety
Injection

Resicdual Heat Removal/
Low Pressure Safety
injection

SUMMARY OF FEEDWATER SYSTEMS
Feedwater

Main Feedwater
Auxiliary/Emerqgency
Feedwater

(equipment group/
characteristics)

Select Human Action

00
01
02
03

TESTS
OPERATES
MONITORS
DIAGNOSES

(human action)

Data Display Options

1

View Located Records

2 Report without Aggregated WEPs
3 Report with Aggregated WEPs

Purpose

Enables the user to select the
appropriate/desired nuclear power
plant equipment related to human
error. Level 1 taxonomy menus contain
plant systems; Level 2 menus contain
plant components; and Level 3 menus
contain specific types of displays/
Instruments/controls.

Enables the user to select the appro-
priate/des\red human action verb
related to human error. The human
action verb 1s the behavioral term
assoclated with the human-machine
interface; the dutles, tasxs, and task
elements assoclated with nuclear power
plant personnel.

Enables the user to display the appro-
priate/desired HEP data on the NUCLARR
computer monitor, copy the data to a
NUCLARR computer f)le, or create a
hard copy of the data with the

NUCLARR system printer.
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6.2 Hardware Component Faliure Data .

A flow chart deplcting the organizationa) structure of the
menu/commands for tha desc. ‘ptive search mode for component fallure rate
data s shown in fFigure 3. The individual steps required for performing a
descriptive search are summarized below.

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

Step 2 -~ Select component type

Step 3 -~ Select compenent desiqn‘

Step 4 .- Select fadlure -ode‘

Step 5 -- Select norma) state’

Step 6 -~ Select appHcaHon‘ .

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

A glossary of the individua) descriptive search menus and thelr
options for hardware components s presented 'n Table 5.

a. In Steps 3 turough 6, a1) Vs a possible option for each selection, .
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Malﬂ
Retrieve
Menu

v

Select Option 1
*Locate Data Records

by
Description®

v

Descriptive Search
of Hardware
Data--Menu

v

Select Oplion 2
‘Begin Descriptive
Search”

v

Select Hardware
Category (Mechanical
or Elecincal)

i 1

Select
Component

'

Select Component
Cesign

v

Selec!
Fallure Moda/Normal State

lect
cations

Apph

View Event
Aggregations

Aggregate Selecled
Source Data

View Se'ecieo
Data Records

. Figure 3. Flow chart for performing a descriptive search--HCFD side.

25



TABLE

5. GLOSSARY OF DESCRIPTIVE SEARCH MENUS --HCFD

HCFD Menu/Name Option

Purgpose

Select Hardware Category

1
2

Select

Mechanica)l
Electrical

Component

ACC
ACU
ADY

BLC
CON

0 Accumulators (closed,
pressurized)

3 Air Conditionirg Units/
Chillers

0 Air Dryers

0 Blowers/Compressors

0 Control Rods

(component )

Select Design

PPD

PPDAX
PPDCF

5 Pumps, Diese)l Driven
0 Axia)
0 Centrifugal

PPDOP 0 DYaphragm

(design)

Select Fallure Mode/Norma) State

f
N

Select Fallure Mode
Select Norma)l State

Fallure Modes

ALL
F16G
F10
F1S
FTR

5 A1) Valid Fa)lure Modes
5 Falls to Operate Group
0 Falls to Operate

4 Falls to Start

1 Fadls to Run

(fallure mode)

Enables the user to display all
mechanical or electrical component
descriptions on the next search menu.

Enables the user to select one hard-
ware component for the previously
selected category. The number
appearing before the component s the
number of assoclated source records
currently in the data base.

fnables the user to select the appro-
priate/desired design for the
component previously selected.

Enables user to select appropriate
hardware fallure mode or norma)
operating state.



TABLE 5. (CONTINUED)

HCFD Menu/Name Option

Normal States

ALL 4 A1) Valid Normal States
NA 0 Normally Alternating

NL 0 Normally Locked-out

NS 4 Normally Standby

i (normal state)

Select Applications

ALL 6 A1) data points from
prior selections
INTERNAL ENVIRONMENT
APPLICATIONS
INTEAR O AYVr Internal
Environment
INTECG O Compressed Gas Internal
Environment
INTECL O Chlorine Internal
Environment

ﬁ (environment)

Search Bufter Options

1 - Aggregate Selected Source
Data

¢ - View [vent Aggregations

3 - View Selected Data Records

Purpose

Enables user to select appropriate/
desired environment or other appli-
crations defined for the previously

selected hardware.

Enables user to select search buffer
options to aggregate selected data
currently n buffer, view the result-
tng agqregations, and view (and/or
unselect) source records currently in
the buffer.
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7. DATA SEARCH AND RETRIEVAL TECHNIQUES: USING THE AD HOC SEARCH

The NUCLARR system allows the user a powerful ad hoc search capab)lity
! both the HEP and HCFD sides. The ad hoc search includes everything in
the descriptive search but differs first in that Yt Yncludes a1l the
remaining data attributes. This allows the analyst to pick and choose
those aspects of the data he/she feels are most important or appropriate to
use. The second advantage of the ad hoc search s that 't Vs quicker for
experienced 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 mdaking minor changes to the previously entered
search criterta. Thus, 't Vs much faster for specifying a series of
searches of the data base.

At any t'me during the search process, it Vs possible to escape or to
back out through the menus to chunge 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 optima) amount
of data for aggregation. On successive searches, without clearing the
buffer, a new set of records Vs formed through the union of the new group
and the previous group.

In a4 case where ane fleld can contain muliiple values, such as the
system fleld, al) 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 15 not required; the user-entered values can be a subset of the
values 1isted 'n a data record. Additionally, the order of the 1isted
values Vs not a factor 'n the search,

The software provides the capability to allow the user to

Interactively page through the result ¢f a NUCLARR search and to elther
select or de-select located data records before performing an aggregation,
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Help screens are provided for each field Ydentifying the valid entries
for that field. In some cases, there will be a requirement for a lower
level, more detalled, help which explains each of the possible entries.
These wil)l be addressed in future revisions of the software on an as-needed
basis.

Examples of the ad hoc search screens for the HEP and HCFD sides of
the system are displayed In Figures 4 and 5, respectively. Selectlon of
parameter options Vs made by entering one or more alphanumeric codes in the
Flelds provided In cases where all avallable options for a particular
parameter 2re explicitly displayed on the ad hoc search screen, an X s
used to enter the desired option. After the desired parameter options have
been selected by the user, as evidenced by a code or X In the various
flelds, the functions In the command 1ine can be used to locate the data
set. The locate function Vs used to bring the data set iInto the buffer.
When the locate routine s finished, a tally showing the number of records
found by the system s displayed 'n the upper-right-hand corner of the
ad hoc search screen. From this point, with the ald of the appropriaty
command 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.

A compiete glossary which describes the ad hoc search parameters; and
selectable options for HEP and HCFD sides of the NUCLARR system s shown in
Tables 6 and 7.
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r---< L-——*r—-—-

.....
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[ ) COMMAND: Clear tota) Exit Locate View data ? hotline # <Tab> & <Esc> help

Figure 4.

Ad hoc search screen- -HEP s\de.



Flqure § Ad hoc search screen--HCFD side




TABLE 6. GLOSSARY OF SEARCHABLE PARAMETERS AND OPTIONS FOR AD HOC

SEARCH - -Hi P
Parameter Description of Options
Taxonomy leve! HELP screens; Vol. IV, Part 3, Sect, 3.
NSSS vendor HELP screens; Vol. IV, Part 3, Sect. 3.1.1
Duty area MELP screens; Vol. 1V, Part 3, Sect. 3.1.)
Plant code HELP screens; Vol. Iv, Part 3 Sect, 3.2.3.¢ and
Appendix H
fquipment 10 Vol. 1V, Part 3, Appendix A
Human action Vol IV, Part 3, Appendix A
Document 1D-Yr Vel. Iv, Part 3, Section 3.2.3.2, Cocument File
fatiure mode HELP screens; Yol. IV, Part 3, Sect. 3.2.2
Basic data iype HELP scoeens, Vol. IV, Part 3, Sect., 3.2.2
Dati origin HELP screens; Vol. 1V, Part 3, Sect. 3.2.3.2
PSFs HELP screens; Vol. IV, Part 3, Sect. 3.2.3.3
Time --available HELP screens; Vol. IV, Per® 3, Sect. 3.2.3.8
Time -performance HELP screens; Vol. IV, Part 3, Sect. 3.2.3.4
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TABLE 7. GLOSSARY OF SEARCHABLE PARAMETERS AND OPTIONS FOR
AD HOC SEARCH MODE - -HCFD
Parameter Description of Options

Cowponent HELP screens; Vol. IV, Part 3, Appendix f
Design HELP screens; Vol. IV, Part 3, Appendix |
Normal state HELP screens; Vol. IV, Part ., Table 6
Fallure mode HELP screens; Vol. IV, Part 3, Table 5
Application HELP screens; Vol. Iv, Part 3, Appendix G
System HELP screens; VYol. 1V, Part 3, appendix |
Data distribution HELF screens; Vol. 1V, Part 3, Table 7
Data collection period MELP screens; Vol. IV, Part 3, Sect. 4.2.2
Facility (plant code) HELP screens; Vol. 1V, Part 3, Appendix N
Fallure data/record

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

type or data origin HELP screens; Vol. IV, Part 3, Table 9
Architectural) engineer HELP screens; Vo). 1V, Part 3, Section 4.2.3
NSSS vendor HELF screens; Vol. 1V, Part 3, Sect, 4.2.3,

Appendix H

Data type HELP soreens; Vol. IV, Part 3, Sect, 4.2
Fallure - severit, HELP screens; Vol. 1V, Part 3, Sect. 4.2.3
FaVlure - degree HELP screens; Vol, IV, Part 3, Tab'e 8
IRADAP quality WelP screens; Vol. 1V, Part 3, Sect. 4.2.3
Safety grade HELP scieens; Vol. IV, Part 3, Sect. 4.2.3
Nuclear HELD screens; Jol. IV, Part 3, Sect. 4.2.3
Domestic HELP screens; Vol. IV, Part 3, Sect, 4.2.3
Primary fadlure HELP screens; Vol. IV, Part 3, Sect, ¢.2.3
Bayesian update HELP screens; Vol. 1v, Part 3, Sect, 4.2.3
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8. FILE/BUFFER 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 'n the buffer of the computer. (The buffer
Is a temporary holding area in NUCLARR's memory for up to 200 key values
\dentifying data records selected by the user.) The records will remain in
storage until the user chooses to elther (a) exit frow the miin menu or (b)
clear the buffer with a command 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 criterla and search on a
larner group of records. Provided that no option 1s taken to clear the
buffer before Initiating a new search, the next set of located records wil)
simply be added to the origina) set of i{wo rocords already residing in the
buffer. Of course, 'n 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:

0 Place the located records out to a file on the disk,
0 Generate a hardcopy report of the located records in the buffer.
0 View the contents of the buffer on the console (screen).

0 Perform additiona)l manipulations to the data, such as data
aggregations for the set of located records.

o Generate graphical plots of the located data vecords.

M
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Conversio

Enter File Name: [DATA ]

[A] A1) data / Located data

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

[Y] Source Statements (Y/N)

Y] ldentification (cell, task, source statement) (Y/N)
Y] Failure mode (Y/N)

v1 Data type (Y/N)

Y] HEP data (Y/N)

Y] PSF's (scaled) (Y/N)

Y] Time available/time perform (Y/N)

Y] ®lant code (Y/N)

Y] Data origin (Y/N)

Y] Document (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 Filerame ? clearinghouse

Figure 6. Examples of set-up screens for counversion of NUCLARR system
records to other software programs --HEP side.
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9. DATA AGGREGATIONS

The NUCLARR system makes use of varlous algorithms for taking a
selected set of source data points (Vnput 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 distribution 1imiis. In the case of
aqggregated HEP values, the 1imits are displayed as upper and lower
confidence bounds. For hardware component fallure rates, the 1imits aie
upper tolerance bounds. The aggregated value can be beneficia) during the
course of a risk analysis when (a) no origina) source data points are
avallable that fit a particular application, (b) only a top level or
screening value 1s needed for the particular analysis, and/or (c) many
source data points apply to the situation being modeled.

Data aggregations are executed both autwmatically and manually ().e.,
user-init'ated) by the NUCLARR system. The type and degree of aggregation
varles ac.ording to the side of th> data base (HEP or HCFD) in use and the
type of search selecied (descriptive or ad hoc). The unique atiributes of

the aggregacion capabi)ities for each side of the system, HEP and HCFD, are
described below.

9.1 Human Error Probability

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

0 Functional group summary HEP (human actiens assoclated with
general equipment ,roups)

0 Cell HEP human actions assoclated with more specific equipment
(may sti1) describe a varlety of situations)

0 Task statement HEP (similar situations for a human action and
assoclated equipment)



In each of these cases, as many as four aggregated or average HEPs are
computed (depending on the data present). Specifically, HEPs are computed
separately for omissions and commissions, and HEPs that reflect the
consideration of recovery actions are never combined with HEPs Ffor which
recovery was not considered.

These aggregations are automatically calculated during the data entry
process and stored for later retrieval. In summary, original data points
that share a common task statement are rolled up to formulate an
aggregation for the task. A1) task HEPs for that equipment and human
action combination are then aggregated together to ftorm an HEP for the
ertire cen.? Finally, a1l task HEPs with equipment characteristics
assigned to the same functional group and with the same human action are
aggregated to fo~m functional group summary HEPs. A1l of these precomputed
aggregations are performed in accordance with the requirements dictated by
the cel) matrix structures of the HEP data taxonomy. In all cases, data on
commission errors are not combined with data on omission errors (fallure
mode) and data with recovery considered are not combined with recovery not
considered errors (data type). The automated WEP aggregations for task,
cell, and functional group summary can be accessed from the descriptive
search mode and, as stated previously, remain fixed unt)) new sources of
data are added to the NUCLARR system Ly the Human and Hardware Rellability
Analysis Group (MHRAG) group at the INEL. An example of the output of
fixed aggregated data values that can be viewed from a descriptive search
's shown In Figure 8.

The prior or fixed data aggregations are supplemented with a user
option to perform manual aggregations on selected sets of data records.
For example, there are often cases where 't may be advantageous to derive
the aggregated value from a record set located by an ad hoc search. Since

a. Cell--defined by the relationship betwren 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.



Taxonomy Level: 3
Matrix: 16 Page Number: 1601066

Job Title: Personnel

Human Action Verb: RFADS

Equipment Class: SUMMARY OF QUANTITATIVE DISPLAYS
NSSS Vendor/Equipment Level: Displays/Instr/Controls

ERRORS OF OMISSION
RECOVERY CONSIDCRED HEP: .0011668 uce: .0027692 LCB:  .0004916

ERRORS OF COMMISSION
RECOVERY CONSIDERED HEP: 0024939 UCB: .0055065  LCB: .001129%

ERRORS OF COMMISSION
RECOVERY NOT CONSIDERED HEP: 0146641 UCB: .J363608  LCB: .0059139

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

a. Functiona) group summary HEP.

Taxonomy Level: 3

Matrix: 16 Buffer Viewing l Page Number: 150]36¢
‘= from Descriptive Search -

Job Title: Personnel

Human Action Verb: READS

Equipment Class: Meter

NSSS Vendor/Equipment Level: Displays/Instr/Controls
gregated HEPs
~—» Task =—— Cel)

Mean : .0028938 0073564

Medtan: .0010000 0058857

uce : ,0100000 .016511%

Lcg .000090? .0020980 |h clearly drawn mimic )ines

Ef ; 1 3
COMMISSION DATA RECOVERY CONSIDERED

* 1) Document: 2.84 pg. c-7, item ? Reference : «vvvoo Page:

+ Mean: .0028938 Median HEP : 0010000 Stress U feedback U

K 1 .1« Ervor Factor: 11 Experience :3 Staffing: 1

+N : 100.0 Plant Code :BWR Supervision:U Tagging :U
UCB : .2100000 Perform Time:-«:+-:-- Procedure :U Tratning:V
LCB : .0000%00 Time Avail, :--:--:-< Origin:Psychological Scaling

* « Used in HEP Calculations, + = NUCLARR calculated <Tab> & <Esc> field Melp
[ ) COMMAND: Exit Next Previous Cleir aggregated MEPs Unselect ? hot)line ¢

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

Figure 8. Sample outputs of Fixed data aggregate values for funcilona)
group, cell, and task MEPs, .
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the data obtained by an ad hoc search Vs user-driven, no a prior)
aggregations for the customized data subset ex)st. 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-Initlated aggregations are also usefu) 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. 1t Vs important
to note that whenever the original buffer has been modified, any origina)l
fixed data aggregations may no longer be valid for the revised data set.

In addition), only a maximum of 200 data points can be aggregated at any
one time. An example of the output ootalned from a user-initiated
aggregation Vs shown in Figure 9.

Aggregations are generally calculated on 1ine without additiona)
requests for input from the user. Once the command option for aggregation
!s entered, the user only needs to stand by unti) the calculation 1s
completed. However, these aggregations are based on a statistically
homogeneous subset of the records in the buffer; and, f such a subset
cannot be located, the user must make a decision to select which HEP data
point and bounds, \r any, to output as the aggregated va'ue that represents
the data set. An example of the screen that automatically appears to make
these selections when needed Vs shown in Figure 10. Factors that should be
considered \n selecting the most appropriate data point are: (a) the value
of N (number of opportunities-.a large N Vs preferable); (b) the HEP data
point 1tself (a higher value is more conservative); and (c) PSFs (those
PSFs representing norma) conditions are preferable). If there 1s doubt
regarding a cholce, contact the NUCLARR Data Clearinghouse for assistance.

£ Flow chart depicting the organizationa) structure of the
menu/commands for performing a user-initiated aggregation for MEP Vs shown
In Figure 11. An overview of the menu/commands for viewiny the fixed data
aggregations (functional group summary, cell, task) is shown in Figure 12,
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Aggregation Results for Located Data Records

Functional (Median based or Geometric Average)
HEP : .0101682
UCB : .0134083
LCB : .0677110

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

COMMAND [ J: Exit Report ? hotline #

Figure 9. Sample output of user-iInitiated data aggregated values--HEP side.
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Page Number

1600569
EITHER select an HEP data point to continue aggregation
Task OR abort aggregation. See help screen for details.
1
3 N Median HEP ucB LCB
Source
1) 20.0 20.0 1.0000000 1.0000000 1.0000000
2) 6.0 12.0 .5000000 1.0000000 . 2500000
3) . 1.0 . 1000000 1.0000000 0100000
4) N 10.0 0100000 . 1000000 .0010000
5) " | 100.0 .0010000 0100000 .0001000
6) 5 | 1000.0 0001000 0030000 0000033
0) 0 0 .0000000 0000000 .0000000
[-+-] = Number of HEP data point to be used in the aggregation calculations
COMMAND [ ] : Abort aggregation Entry of choice Next 7 Previous 7

figure 10. Display screen for making expert judgments to determine the
most appropriate HEP value for data aggregation.
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Perform Buyffer Options
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Figure 11. Flow chart for perfurming user-initiated data aggregations-- .
HEP sice.
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‘ Main Menu

Select Option 1
*Locate n.coroq by Description®

Locate Data Records
Using Descriptive Searct

Functional Equipment Equipment
‘ Sroup Summary Group
View Functional Equipment View
Group Summary HEPs Cell HEPs
Y
View
Task HEPs
A4
View w]
Source HEPs
. Figure 12. Flow chart for viewing fixed data aggregations.-HEP side.
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9.2 Mardware Component Fa)lure Data

Data aggregations for component fallure re ~ data are automatically
calculated for al) data records that have the same event, where basic
events are defined, as a minimum, by the following search parameters:

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

0 Fatlure mode group (e.g., fal) to operate, spurious operation).

AVl data values possessing the same atiributes for the above parameters are
selected and combined from the data base or search buffer for data
aggregation.

Note that this may result in more than one event aggregation being
formed. 1f, for example, al) the records in a set being aggregated are for
muior-operated valves but some describe leakage and some describe fallure
to open (& fallure mede \n the falls-to-operate group), at least two event
aggregations will be formed. The possihility for three such events exists
because fallure rates are never combined with per -demand probabi)ities.
Both forms of data (per hour and per demand) are possible for the
falis-to-open mode. When the results of the aggregation are viewed, next
event and previous event commands allow the user to see all the
possibiiitles.

For viewing the automatic aggregations, the event parameters are
defined 'n the course of a descriptive search. When a descriptive search
's completed and the user recelves the prompt to view the located data
records, the first screen contains the aggregated data value for the first
event. [Fach lower level screen (summary source and raw data) displays an
original Ynput value to the aggregation,

The automated aggregation value 1s valid only for the located set of

records obtained from the descriptive search. Any optlons to update or
modify records from the buffer will nullify the data aggregation, making it
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no longer representative of the original population of records. After a
descriptive search has been completed, the user has the option to modify
the buffer by (a) removing records from the buffer, using the unselect
option \n the command 1ine and/or (b) selecting the option to tallor the
buffer with the ald of the screen shown in Figure 13. If any changes to
the buffer are made, however, & manual or user-initlated data aggregation
should be performed on the resultant revised set of data records. The user
retains the abi1ity to conduct manua) aggregations in both the descriptive
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
Figure 14,

Aggregations for events defined from other varlables present in the
record header wil) be displayed 'n future versions of NUCLARR. In addition
to the component/fallure mode group aggregations just discussed,
aggregations for events defined by the following four sets of variables are
currently calculated and stored Yn NUCLARR:

Component and fallure mode

Component and design and fa)lure mode group
Component and design and fallure mode

Component, design, fallure mode, and normal state

2 © © ©

A flow chart depicting the organizational structure of the
menu/commands for performing a user-initiated aggregation for component
fallure rate data Ys shown \n Figure 15. An overview of the meni’/commdnds
for viewing the fixed data aggregations Vs shown in Figure 16,
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Electrical

Coag:nont: Circuit Breakers, Power 4 Records
sign: Unknown

Normal State: Normally Closed

Fatiure Mode: Fails to Open
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Data e —
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lHLG*EC}". TCRTHTSTRYSSLB4SURVHOTHR
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Quality Data Code —
Safety Grade -t
Nuclear
Domestic - * No Selections => ALL

—

[ ] COMMAND Aggregate Exit Locate Refresh data View data records 7 Hotlime #

Figure 13. Display screen for tatloring buffer of data records -HCFD side. ‘
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Component :
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Fatlure Mode:
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COMMAND [ ]

Figure 14,
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1e outpul of user-Initiated data aggregated values-.-

NCFD side.
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Sear.h i
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*Unselect” Command Search
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Figure 15. Flow chart for performing user-initiated data aggregations .-
HCED side. ‘



‘ Main Menu

Select Option 1
‘Locate Data Records
by Desccription®

:

Descriptive Search of
Hardware Data Menu

'

Select Option 2
‘Begin Descriotive
Search’

1

Locate Data Records

. Using Descriptive Search

View
Aggregated
Event
1

No
View Aggregated Event
View Data Summary | View Data Summuyu\lw Data Summary
u»ow Raw Data View Raw Dala View Raw Data
‘ Figure 16. Flow chart for viewing fixed data aggregations --HCFD side.
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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 avallable to view the report contents
directly from the console (CRT screen). When a report request Vs made, a
prompt Vs automatically displayed, allowing the user the uption to enter a
unique title to the fFinal report, If user-initiated aggregations are
performed, this \nformation wil) be included at the front section of the
report, preceding the set of located data records. A flow chart depicting
the organizationa) structure of the menu/commands for generating a report

of hardware component fatlure rate data and HEP data Ys shown n Figure 17,

Main
Menu

Put
Data Records
in Buffer

Report

—— - - -

l
Data ] l
Records

L‘?:“____:J_.J

-
|| Aggregation | |
|
l
l

Figure 17. Flow chart for data output and report generation.
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11, GRAPHIC PLOT ROUTINES

A located set of data records retained in the buffer car be output to
a plot routine. The plot option, selected from the main menu, wil)l take
the located data points, including their respe:*lve confidence
bounds/tolerance 1imits, and graphically format them on an X.Y Axis. The
resulting output will display the Individua) data points, with vertica)
Yines used te depict the distribution of the data (V.e., upper and lower
ronfidence bounds/1imits). The Individua) points are arranged In ascending
order from lowes! probabi)ity to highest. For any data buffer, only a
maximum of 50 data points can be plotted. In addition to the data points
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
completed. If no aggregation has been previously performed, an error
message will be displayed, prompting the user to do a data aggregation.

Hard-copy plots of the data can be produced directly from the console
(or CRT Screen) by pressing the Print Screen key or, \f using an Epson
printer, pressing the ¥V key for a vertical plot or the H key for a
horizontal plot. An example of a data plot using the graphic plot routine
option s shown in Figure 18, If more than 50 points are found, the first
50 points are used, BEFORE SORTING!
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12. STRATEGIES FOR REVIEWING DATA RECORDS TO DETERMINE THEIR APPLICABILITY

The NUCLARP system was designed to furnish the analyst with sufficient
flex'b) )ity for addressing a varlety of problems that may arise in the
course of risk analysis. Though this flexibility was maintained as a goal
during Vts development, maximum utiliity of the systems features and
resident data records can be realized by following a suggested set of
predefined strategies. A famiitarity with these strategies, and
modification of them as needed to meet the needs of a specific application,
should result in making the user more effective at accessing and applying
the data sources to & 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 frror Probability

Step 1:  Select a cell (Y.e., a human action verb and assoctated equipment
of \nterest). If there are no data in the cel), proceed ‘o
Step 5.

Step 2:  Analyze each of the task statements iIn the cel) to determine
whether 1t Y5 the séme as the task for which HEP data are
required. The structure and content of the task statements are
discussed \n Vol. IV, Pert 3, Section 3.2.2.1 and Appendix B,

The following substeps should be used for a systematic comparison
of & task statement to the problem task:

(¢) for taxonomy Level ) (sysioms) and Level 2 (components),
compare the system or component state described In the task
statement to !he state that s applicable to the problem

task for which HEP data are required. IFf the states are
different, a Judgment should be made as to whether the
d'fferences In task requirements between Lwo states are
significant enough to affect the error probabilitty.
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Step 3

If the difference in system or component state s
significant, the task statement 1s not the same as the
problem task and the next task statement should be analyzed.

(b) If the state 1s the same or there s no significant
difference, compare the standard (e.g., nature of the error)
and conditions described in the task stitement with those
under which the problem task {s performed. 1If they are
different, a Judgment must be made as to whether the
difference has a significant effect on the error
probab)itty. I1f there s a significant difference, the
tasks are not the same and the next task statement should be
analyzed.

(c) I1F the state, standard, and conditions of the task statement
are not sigaificantly differenl from the human relfabiliity
analysis (HRA) task, review the fallures modes reported
under the task statement to determine whether the fallure
mode of Interest Vs included. 1+ the fallure mode Vs
Included, determine whether the data type needed, recovery
considered ur recovery not considered, Vs provided. 1f the
fallure mode and data type are not Included, ihe tasks are
not the same and the next task statement should be analyzed.

IF a tatk statement, assoclated fallure mode, and data type
presented in the cel)l are Judged to be the same as the probhlem
task for which HEP data arc required, the PSFs must be analyzed
to determine the appropriate HEP value. The PSFs are rated for
each data point 1isted for the selected task under the stated
fallure mode and data type. The NIP of the data source with PSis
that are most similar to those of the problem task should be
used. To assist In evaluating PSFs, coples of the tource
document or the worksheets used In processing the data may be
requested from the Data Clearinghouse. 1t the PSI 1 1

the problem task are not defined, or they motch those of the task
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Step 4

Step §5:

Step 6

Step 1:

Step 8.

statement beling considered, the task statement HEP for the
1dentified task siatement may be used.

1f none of the task statements presented on the cell page 1s
Judged to be the same as the problem task, the cel) HEP data may
be considered. The cell HEP data for each fallure mode and data
Lype are the log-mean and conflidence bounds of task statement

HEPs on the cell page. These data represent the average error
probabi1ity across the range of conditions included In the

avallable data n the cel),

1f there are no data \n the cell, or the analysis of the task
statements indicates that none s similar to the problem task, or
the ce)) HEP data are not sultable, alternative sources of data
in the NUCLARR system may be located. Using the descriptive
search mode, 1dentify the functiona) group summary cell for the

equipment. This summary cell contains a 115t of avallable data
For al) types of equipment within that functional group. The
summary cell also includes summary MEP data representing the log
average of the NEPs for al) tasks involving the same human action

verb on equipment in the functiona) groups. This summary HEP
gata may be used \f more specific data are not avallable.

1f suitable data cannot be located by reference to the functional
Qroup summary, determine whether the same functlonal group is in

other matrices. If 1t ¥s, use the descriptive search mode to
locate the applicable cell pages.

If sultable data cannot be located by reference to the functiona)
group summary cells In other matrices, the user should
restructure the probiem task to use data at a different taxonomy
level,

If sultable data cannot be founo using the descriptive or ad hoc
search modes, contact the NUCLARR Data Clearinghouse for
assistance,
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Step 1

Step 2:

Step 3

Step 4

Step 5

12.2 Maidware Component fallure Data

Define the problem for which elther a fallure rate or a fallure
on demand probabi1ity )s sought. This entalls \dentifying the
component and its design, the falluie mode of Internst, and
associated factors, such as the system the component resides In
and assoclated application factors.

Identify the most relevant component type, design, and fallure
mode from the catecories for these atiributes avatlable in
NUCLARR (see Vol. IV, Part 3, Section 4.1.3 and Appendix F),

Access NUCLARR and locate the records heving the desired event
attributes. IFf there are no such records, go to Step 7. Select
the plot option and view the amount of varlety present among the
fallure rates or probabiiities. IFf there s 1)ttle varlation,
use the aggregated value from these data. (Often this will be
NUCLARR's precomputed aggregated value.)

If there Vs varlation, 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 assoclated attribu'es such as
normal state, system, plant, and application code; that match the
situation being modeled. [Norma)l states are de:cribed in

Volume 1V, Part 3, Section 4.).4; system codes are \n Appendix |,
plant codes 'n Appendix N, and possibe applications are n
Appendix G of Volume 1V, Part 3.)

A vartety of options exist for narrowing down the record set.

for records obtained 'n a descriptive search or brought in from a
file using the main descriptive search menu, & tatlored search \s
avatlable. This allows one to select only nuclear data, only
data for safety.grade components, only plant-specific data, only
primary fallure data, only U.5. domestiz data, and/or only data
that have a data quality flag set (see Vo). IV, Part 3, Section



Step 6

Step 1

Step 8

Step 9

Step 10:

attributes. This s an Vterative process nvolving successive
narrowing of the selected data and review of the results. It
results In the selection of a single data point or aggregation
average for use by the risk analyst,

If during Step 3 or Step 5 a plot shows a particular data point
to be an apparent outlisr, the point can be omitted using the
unselect option while viewing tho summary screen for the data
point. The user should know why the point s atypica) and would
not apply to the identified probiem before excluding 1t. In the
future, review of the notes assoclated with the record, \f any,
might help with this decistion.

1f no records are ‘nitially ‘dentified, one should consider
whether records from the design unknown subgroup of data for the
component of interest might apply. The evaluation of these
records would be similar to Steps 3 through 6 above,

1f this falls, one should consider the general component type
(e.9., motor-operated pumps) without concern fur the design,
Again, perform an evaluation as described 'n Steps 3 through 6.

If this fadls, contVder whether data descriding 4 greater varlely
of failure modes might st11) adequately represent the desired
fallure rate. For example, Instead of seeking data for spurious
closure, seek data for spurlous operation. ine fallure mode
group level of data may provide an adequite average &nd upper
bound for the desired fallure rate.

1f Step 9 fad)s, consult the NUCLARR Data Clearinghouse for
assistance.
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13. DOCUMENT FILE/SOURCE CATALOG

Bibliographic data for al, source documents from which NUCLARR source
Cata were obtalned are stored and maintained in the on-1'ne NUCLARR systum
document file. This feature gives the data requester immediate access to
the title, authors, publisher, and other identifying information, such as
where the data values were derived. 1The document identification number
from the data records Vs cross-referenced with the citatio s from the
document file.
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14, DPRACTICE AND REVIEW: TUTORTAL

A series of examples for retrieving data have been prepared to
acquaint the user with the varlous features of the NUCLARR system discussed
in the previous sec'ions. The examples are representative of typical
prohlems that may be encountered by the user when tasked with the reed to
derive data inputs to a risk analysis activiiy. A total ¢ four examples
are presented, depicting the Impicmentation of the descriptive and ad hoc
search modes “or HEP and HCFD.

These examples are presented in Appendix A. 1t Vs suggested that,
after Installation of the software has been successfully accumplish.d,
these examples be followed and fully understood by the user prior to using
the NUCLARR system as a risk énalysis tool.
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APPENDIX A
EXAMPLE DATA RETRIEVAL PROBLEMS

The following examples are used to V1lustrate the search and retrieval
capabi1ities using &d hoc and descriptive searches for both human error
probabi1ity (MEP) and hardware component fallure data (HCFD). Completing
the practical exercises s optional, but we urge you to at least study them
to give you an Ydea of the kinds of problems that can be addressed using
the NUCLARR system.

The examples are presented in a step-by-step format and are preceded
by instructions and a br'ef hypothetical scenarlo. Read the scenarlo
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 o Yssue commands are underlined (e.q., Press the space
bar). When you come across an underlined statement, i1t 1s a direction to
you to iInteract with the program. At any point in the dialog, the
cescape> { 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 Descripiive Search

You are sVtting in your office while reviewing a PRA from 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 1s dominated by
operator fallure to Initiate HPI. The utility Indicates that there s
a probab\iity of 2.0 x 10°° for operator fallure. Your task is to
evaluate the ut)1Viy's HEP in 1ight of the data present in NUCLARR.
{Assume for (his and all the other examples that the method for
determining the HEP Vs not significant to your task.)
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Step

Instructions: Conduct a cduscriptive (cel) by ce')) search of the HIP
data base for the following task: Operator falis to iInitiate HPI
during a small LOCA sequence.

Nescription

1

.

Load the NUCLARR retrieve program into computer memory. Type
NUCLARR, then press [Enter].

At the NUCLARR Main Menu (Figure A-1), use the space bar or arrow
keys to move the highlighted bar to option 1, “"Human Rellability
Data.* Then press [Enter].

At the Main Retrieve Menu (Fiqgure A-2), select option 1, “Locate
HEP Data Records by Description.*®

At th2 next menu (Figure A-3), select option 1. This indicates a
taxonomy Level 1 or Plant Systems sear:h.

The next menu (Figure A-4) Vs used to Ydentify the job title of
the person performing the specified action. In this case, 1t 1s
the control room operator, so select option 1 from this menu.

The following menu (Figure A-5) Vs used to specify the NSSS
vendor whose plant systems the operator Vs interacting with. 1In
this case, 't Ys a Babcock & Wilcox plant, so select option #

from this meny.

The next menu displayed (Figure A-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 Cooling Systems
qroup, equipment code 090.
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!NUclear Computerized Library for Assessing Reactor Reliability

Main Menu
Version 1.1

-= =

Quit NUCLARR System
NUCLARR Hotline #

Human Reliability Data
Hardware Failure Data

HEP Aggrcxation Help File
Hardware Aggregation Help File

-~ 0
'

WO
U T

Figqure A-1. NUCLA' An Menu for HEP data.

Retrieval of
NUclear Computerized Library for Assessing Reactor Reliability
Human Error Probability Data

Main Retrieve Menu

Version 1.1
B e . o — o e )]

Exit from HEP Retrieve Program
- NUCLARR Hotline #

-~ m™m
.

- Locate HEP Data Records by Description

- Review Documents

- Locate HEP Data Records by Ad Hoc Search

- Report on Loca.ed HEP Data Records

- Plot from Located HEP Data Records

- Calculate Angc ated HEP for Located Records
- Generate ASCII File for dBase I11/SAS/SPSS

- Retrieve a Saved Data Records File

- Save Located Records to a File

WWONODEWN -

. Figure A-2. NUCLARR Main Retrieve Menu for WEP data.



Search Buffer] .

Select Taxonomy Level u Total 0

- Exit to Main Menu
Clear Buffer before proceeding
- NUCLARR Hotline #

~DoOm
'

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

w N -
L

Figure A-3. NUCLARR Select Taxonomy Level ment.

Matrix --: Level 1, Job Title:

| Select Job Title |

M - Exit to Main Menu
P - Previous Menu - Taxonomy Level
? - NUCLARR Hotline #

1 - Control Room Operator
2 - Fquipment Operator
3 - Maintenance Technician

Figure A-4. NUCLARR Select Job Title menu. ‘
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Matrix --: Level 1, Job Title:Control Room Operator
Select NSSS Vendo;=1
M - Main Menu
P - Previous Menu -- Jo' Title
? - NUCLARR Hotline #
1 - General Electric
2 - Westinghouse
3 - Combustion Engineering
4 - Babcock & Wilcox
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 Hotline #
000 * SUMMARY OF AIR SYSTEMS
010  SUMMARY OF ANNUNCIATOR SYSTEMS
020  SUMMARY OF COMMUNICATION SYSTEMS
030  SUMMARY OF COMPRESSED GAS SYSTEMS
040  SUMMARY OF CONDENSATE SYSTEMS
050 * SUMMARY OF CONTAINMENT SYSTEMS
070  SUMMARY OF CONTROL ROD DRIVE SYSTEMS
080  SUMMARY OF ELECTRICAL DISTRIBUTION SYSTEMS
090 * SUMMARY OF EMERGENCY CORE COOLING SYSTEMS
110 * SUMMARY OF FEEDWATER SYSTEMS
120 SUMMARY OF FIRE PROTECTION SYSTEMS

- Data Available

Figure A-6.

NUCLARR Select Equipment Group menu.
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Step

1.8

1.9

1.13

Descy iption

The next display (Figure A-7) presents the equipment avallable
for search under the Emergency Core Cooling Systems group.
Select the High Pressure Safety Injection System, equipment
code 092.

NUCLARR w111 next present a 1ist of human actions categories for
you to <elect from (Figure A-8). Select Operates from this 1ist,
human dction code 01,

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

The next screen (Figure A-10) allows you to choose where the
report Vs sent--to the screen, the printer, or a file. 1In this
case, type [CON] to see the report on the screen. Then press
[Enter] to continue processing the report. Press the space bar
to start the report.

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

The next display (Figure A-11) Vs the HEP data which NUCLARR
found during Vts search of the HEP data base. NUCLARR displays
HEPs for omisston and commission errors. At this point, you can
evaluate the data to determine whether the value supplied by the
uti1ity's PRA Vs consistent with data In NUCLARR. As you can
see, the cell HEPs 'n 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
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Matrix 10: Level 1, Babcock & Wilcox

Job Title:Control Room Operator

Select Equipment Group
M Exit tu Main Menu
n Exit to Previous Menu
? NUCLARR Hotline #

090 * SUMMARY OF EMERGENCY CORE COOLING SYSTEMS

081 * Emergency Core Cool1n? Systems

092 * High Pressure Safety Injection System

093 * Decay Heat Removal/Core Flooding System

094 * Decay Heat Removal/Low Pressure Safety Injection System

* . Data Available

Figure A-7.

NUCLARR Select Equipment Group submenu.

Matrix 10: Level 1, Babcock a Wilcox

Job Title:Control Room Operator

Equipment Class: High Pressure Safety Injection System

Select Human Action

M Exit to Main Menu

p Exi* to Previous Menu
? NUCLARR Hotline #

00 TESTS

01 * OPERATES

02 MONITORS

03 DIAGNOSES

L ® . Data Avalilable-

Figure A-B. NUCLARR Select Human Action menu.



Taxonomy Level: 1
Matrix: 10 Page Number: 1009201

Job Title: Control Room Operator

Human Actios Verb: OPERATES

Equipment Class: High Pressure Safety Injection System
NSSS Vendor/Equipment Level: Babcock & Wilcox

above describes Last Search request

Records Located
Data Display Opt1on‘-] Last Search 7 Total ;—]

M - Main Menu

P - Previous Menu -- 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.

Write Requested Report
of

Located HEP Data Records
on
Output device : [ ]
PRN = printer

CON = display
filename . ext = file

COMMAND [S]: Exit Start ? hotline #

Figure A-10. NUCLARR Write Requested Report screen.
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Taxonomy Leve): 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

Cell HEPs (combined from Task HEPs)

Omission Error:
Recovery Considered Median: .0226793 UCB: .0584595 LCB: .0087984
Mean: .0283461 £F: 3

Commission Error:
Recovery Considered Median: .0500000 uce: .5000000 LCB: .0050000
Mean: 1331916 EF: 10

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

Figure A-11. NUCLARR HEP data display.
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Step Description

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

1.14 The next menu that comes up 1s the Data Display Options menu

(Figure A-9). Since you are through with the desc, iptive search,
select Main Menu. Then press [Enter]. This will return you to
the HEP Main Retrieve Menu (Figure A-2), which \s where you
should be to start Example 2.

Example 2: locate HEP data by Ad Hoc Search

A utility reports Yn Yts 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 al) 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 Ys a credible screening value, or whether there s 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

2.2

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

Let's take a moment to look at this next screen of information

(Figure A-12). At the top of the display, there 15 a box that
Indicates the purpose of this screen: Locate data records.
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Locate Data

Records

—

ast Search

L

Records Located Ry

0 Total 0

Matrix Selection

Taxonosz NSSS VondoE] Duty Aro:J

Leve)

Select Matrix before proceeding

X indicates selected values:

Failure Mode Commission-X Omission-X

Option |Code 10 Act

Al ces o
List vee .o
Range see .o

Plant {Equip||Human

it iy SRASS | Sapuis

Document
10 Yr

[ ) COMMAND: Clear total Exit Locate View data ? hotline #

Figure A-12.

Basic Data Type RC-X

Data Origin
Performance Shaping Factors—
Procedures

Experience

Supervision

Available
e Performance 00:00:00 to 23:59:59

RNC~X

ALL-1234567NU—
X

X

€ 2 > € <

1

hh:mm: ss=—hh:mm:ss
00:00:00 to 23:59:59

<Tab> & <Esc> help

NUCLARR HEP Locate Data Records screen.



Step

Description

2.3

e
-

2.5

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 “"Luffer® (a storage area in the
computer's memory) 1s filled with the recoids retrieved by the
data search. For each subsequent search, more records are added
to the buffer. That's okay 1f you want to build a report cf MEP
data records, but Vf 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 \nadvertently mixing
records from one search with records from another search. To
clear the search buffer, first press the [Home] key. This puts
the cursor in the command box ([ ]) at the bottom left of the
display. Next, press the letter [C] (for Clear) on your
keyboard, then press the [[nter] key. After the buffer has been
cleared, NUCLARR wil) display the message "Search buffer has been
cleared® at the bottom of the display. You are now ready to
begin your data search.

Since the screening value of iInterest deals with plant
components, initlate 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 ihe cursor to
‘matrix selection.® Next press [Esc]. A taxonomy ievel
selection HELP menu (Figure A-13) wil) appear. Use tie down
arrow key or space bar fon r nter

The next menu to appear wil) be the Duty Area Selection menu
(Figure A-14). To select records for equipment operators,

position the highlighted bar on the option labeled *[0* and press
[Enter]).

The next field that appears on the menu (Figure A-12), for NSSS
vendor, s not a required search fleld for Leve) 2 (Components )



—

—_—

e Records Located
Locate Data Records Last Search 0 Total 0

3 - The task is a single action directed at a spect

Taxonomy Level Sa1oct1?:_J

Exiv 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 sumanarizes
the object of the human interaction with the system.
- 2.9, Oporator monitors the reactor coolant system,

2 - The ti." involves one or more actions that change or determine the state

of a "lani Tompenent. The task statement describes the effects of the
humar actions on the component.

- ©.9., Maintenance Technician repairs a centrifugll pump.

fc Control, Instrument

or Display used to operate or maintain equipment in the plant or to
communicate with other plant personnel. The task statement describes
the human action in interacting with the control or display device.

- 2.9., Subject monitors annunciators,

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

Figure A-13. NUCLARR HEP Taxonomy Level Selectlon screen.

Locate Data Records Duty Area Selection

| - The task involves one or more| EO - Equipment Operator:

determine the state of a Plan Nonlicensed operator responsible
the object of the human inter for operation of plant equipment
- 2.9., Operator monitors the r not operated from the control room,
2 - The task involves one or more (e.9. auxilary operator or radwaste
of a Plant Component., The ta operator).
human actions on the componen| Mi - Maintenance Technician:
- @.9., Maintenance Technician Mechanical, electrical, or instry-
3 - The task s a single action d mentation & control technician who
or Display used to operate or maintains, calibrates, and tests
communicate with other plant plant components and safety-related
the human action in interacti equipment .

Exit from this help,

| CRO - Control Room Operator:
Taxonom Person responsibile for control
— — room operations., Includes
Exit from this help. licensed gperators, senior re»ctor

operators, and shift supervisors.

- @.9., Subject monitors annunc

Move cursor to highlight a selection,
Move cursor to highlight a selec-Press <Enter> to select. -

Figure A-14. NUCLARR Duty Area Selection screen,
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Description

_Step.

2.6

2.1

2.8

or Level 3 (Controls/Instruments/Displays), and In any searches
initiated below Level 1 the field for NSSS vendor can be left
blank. Ffor this problem, we have no reason to belleve that
equipment operators at one plant (e.qg., B&W, W, CE, GE) make more
errors \n operating components than at another. In addition,
since we are only looking for a representative screening value, a
search at Level 2, which aoasn't distinguish between NSSS
vendors, Vs perfectly appropriate for this application.

The next search criterton 1s Plant Code. To make a seloction for
this criterion, position your cursor on the top 1ine of this box
Just below the word Code by pressing the down arrow. There are
three optional search strategles for this and the other three
boxes in this group: A)), List, and Range. Selecting A1l (by
entering [A) In the broken top 1ine of this box) will cause
NUCLARR to search through data from al) the plants In the data
base. Selecting List (by entering [L] 'n the top line of this
oox) permits you to search through a subset or 115t of the plants
from the data base. Selecting Range (by entering [R) iIn the top
1ine of this box) wou’’ restrict your search of the data base to
4 range of values that you specify.

Select Al for the plant code by pressing the letter [A] In the
field for plant co

Using the arrow keys, select A1) for Equipment 10, Human Action,
and Document 1D Yedar. This tells NUCLARR to look through al)

equipment records, to Include al) human actions, ard ‘o use data
avallable from al) years in the data base. IF INFORMATION 1S
ENTERED INTO A FIELD INNACCURATELY, USE THE LEFT ARROW i0
LEFT-JUSTIFY THE CURSOR, THEN PRESS [CTkI 1[END) TO CLEAR THE
FIELD, (See Section 4, Glossary of Frequently Used Commands.



2.10

2.1

Description

Next, use the arrow keys to move the cursor to the upper right of
the screen. Press [Esc] to briag up the Fallure Mode Selection
HELP menu (Figure A-15). Select Option 2, "Omission® because we
are Interested only in errors of omission. Pres nter ve

the cursor to option £ (for "Exit*), then press [Enter] again.

Beneath the labels for fallure mode are two flelds for the basic
data type. RC stands for recovery considered, and RNC stands for
recovery not considered. Recovery refers to the 1dea that some
errors can be corrected \f the person performing the action
recognizes that his or her action s 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 [Esc].
The Basic Data Type Selection HELP menu (Figure A-16) will
appear. Select Option 1, then press [Enter]. An X will be
placed in he box opposite RC. So that NUCLARR will search
through both data type records, now select Option 2 and press

[Enter]. An X Vs placed in the field for RNC. Select E, then
press [Enter] to return to the Locate Data Records screen.

Below these criterta 15 a matrix. Across the top of the matrix
Is a scale for cpecifying the leve)l 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
reltabi ity method used to generate the HEPs (e.g., fleld data,
simulator data, etc.). If you want data from only certain types
of HRA methods, you can specify these here. For our purposes, we
will use data from al) types of HRA methods. Since ALL has been
preselected by NUCLARR, do nothing for this field.

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



Failure Mode Selection

E - Exit from this help

1 - Commission - Failure to
successfully accomplish a task
when it is attempted,

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

Press <Enter> to register/remove the
highlighted selection.

Move cursor to highlight a selection.

Records Located ——————
Last Search 0 Total 0

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

ALL-1234567NU~
Cata Origin X
Performance Shaping Factors——
Procedures
Stress
Experience
Tagging
Staffing
Training
Supervisio
Feedback

Time——————=hh:mm:ss—hh:mm:ss
Available 00:00:00 to 23:59:59
- Performance 00:00:00 to 23:59:59

View data ? hotline #

D 2 Dk 2 D < 2 >

Figure A-15. NUCLARR faliure Mode Selection screen.

Basic Data Type Selection

£ - Exit from thic help

| - Recovery Considered (RC{:
The Human Error Probability
considered recovery. This
fncludes the case where the
error was unrecoverable.

2 - Recovery Not Considered (RNC):
The Human Error Probability
did not consider recovery.

-

Press <Erter> to register/remove the
highlight:d selection,

Move cursor to highlight a selection.

necords Located —————
Last Searcn 0 Total 0

Fatlure Mode Commission- Omission=X
Bas'c Data Type RC-X  RNC-Y

ALL~1234567N
Data Origin X
rorforacnco Shaping Factors—
Procedures —
Stress -
Experience -
Tagginq -
Staffing -
Training =
Supervision—
Feedback -

DL 2 € Dk 2 2 2k D

Time—————hh:mm: s s~—=hh:mm:ss
Avatlable 00:00:00 to 23:59:59
L Performance 00:00:00 to 23:59:59

View data ? hotline ¢

Figure A-16. NUCLARR Bisic Data Type Selection screen.



2.13

2.6

Description

ending with feedback. Placing an [X] in the numbered columns for
the PSFs provides a rating of the PSFs for the HEP (e.g., &

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.

The last area of the screen at the Jower right 1s for the time
avallable to perform the action, and‘the time taken to perform
the action. These fields, for Time Avallable and Performance,

are set up to accept time criteria within a range from 0 to 24
hours. (The actua) max\mum time that can be entered Ys 23 hours,
59 minutes, and 59 seconds.) If no values are entered, the

Ad Hoc mode wil)l default to search for all times within the
maximum allowable range (0 to 24 hours). This area Vs used
primarily with HRA methods based on time rellability curves.

Since time s not a factor in this example, leave th). area blank.

To begin the data search, press the [Home] key. This places the

cursor in the command box at the lower left of the display.
Next, press the letter [L] (for Locate) and the [Enter] key.
This tells NUCLARR to begin 1ts search of the HEP data base for
records using the criteria that we have specified.

When NUCLARR has Finished 1ts search, 1t will Indicate how many
records 1t found that match the criteria we gave t. Press [[]

(for Exit) followed by the [Enter] key. This puts you back at
the NUCLARR Main Menu, whare you can aggregate the HEPs as wel)

as view the data records.

Select option 6, *Calculate Agqregated HEP for Located Records*
and press [Enter]. Within a short time, NUCLARR wil) come back
with & prepared screen presenting you with the aggregated value
and Yis confidence bounds (Figure A-17). If NUCLARR comes back



Aggregation Results for Located Data Records

Functional (Median based on Geometric Average)
HEP : .0168293
UCB : .0406836
LCB : .0069617

user-supplied description of located records

COMMAND [ ]: Exit Report ? hotline #

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

Description

2.20

with several values and thelr confidence bounds, 1t means that
the HEPs are too different and cannot be aggregated. However, If
you desire to continue, you will be requested to sclect 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 wi)l let you return to the main menu for HEV data.

You may obtain a report of the data record: by selecting option 4
at _the Maln Menu, *Report on Located HEV Data Records.® NUCLARR
next gives you the option of viewing the report on your display,
recelving a printed report, or saving 1t to ¢ fiie

(Figure A-10). Far our example, type [con] (no brackets), then
press [Enter] to view the report on the screen. You will be
asked to input a description. Leave this field blank ad press
[Enter]. Press ‘he space bar to page through ihe report.

You can get a plut of the data points by selecting option 5,
*Plot from Locatea HEP Data Records,® on the Ma)~ Retrieve

Menu. Try this now. Type [N] 'f you have a monochrome monitor.
Press the down arrow kev to put the cursor In the command box.
Type [P] and press [Enter], You will notice that each data point

1s accompanied by confidence bounds.

Example 3: locate Component fallure Data oy Descriptive Search

Suppose that you are looking through an eveat sequence In which a pump
fallure Vs postulated. The normal backup for the pump s a standby
motor -driven pump, and the event sequance postula s that this will
also fall. This centrifuga) pump Vs used for Injecting borated water
and, while normally in a standby mode, 1t fatls tc start on demand.
The fallure Vs not due to loss of power to the pump but rather s due
to a mechanical fault,
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Instiuctions: Determine the probabi'ity that the standby motor-driven

pump fal's to start on demand.

Step

3.1

3.2

3.3

3.4

3.5

3.6

Description

Load the NUCLARR retrieve software Into the computer memory.
Type [ NUCLARR], then press [Enter].

At the NUCLARR Main Menu (Figure A-1), select Option 2. Type
[2], then press [Enter].

At the Main Retrleve Menu for Mardware Data (Figure A-18), select
option 1, "Locate Data Records by Descripiion,* by moving the
highlighied bar; then press [Enter]. This s2lects 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.

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

The noxt menu (Figure A-20) offers us a cholce of hardware

categories: mechanical and electrical. Select mechanical,
option ).

The next menu (Figure A-21) contains information about the iypes
of components you can select for your search. The type of pump
we are concerned with Ys the motor-driven pump. However, 1t does
not appear on the screen, Other components can be viewed by
pressing the [Page Down] or [PgDn] key to the right of the lctter

keys. To select this pump, press the [PgDn] key three times.
Use the arrow keys or space bar to highlight the motor -driven

pump (PPM 122) and press [Enter].
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—— ==

Retrieval of
NUclear Computerized Library for Assessing Reactor Reliability
Hardware Component Failure Data

Main Retrieve Menu
Version 1.1

Exit from Hardware Retrieve Program
NUCLARR Hotline #

-~ ™
.

Locate Data Records by Description
Locate Data Records by Ad Hoc Search
Review Documents

Hardware Glossavy of Terms

oW N -

Press <Esc> for general NUCLARR Help

Figure A-18. NUCLARR Main Retrieve Menu for Hardware Comporent Fallure

R RS ST TS e e s
Descriptive Search of Hardware Data
Main Menu

F - Exit from Descriptive Search Program
« NUCLARR Hotline #

- Retrieve a Saved Data Records File

- Begin Descriptive Search

- "Tailored" Selection and Aggregation

- View the Located Data Records

. qurogato Probabilities for Located Records
- Report on Located Data Records

- Plot from Located Data Reccrds

- Generate ASCII File for dBase 111/SAS/SPSS
- Save Located Data Records to a File

OO NOU WP —

. Figure A-19. NUCLARR Main Menu for Descriptive Search of Hardware Data.
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Descriptive~Search

L,

Select Hardware Category

M Exit to Descriptive Search Main Menu

?  NUCLARR Hotline #

1 Mechanical

2 Electrical

Figure A-20. NUCLARR Select Hardware Category menu.
Mechanical-Level-]
[ 237 Records

Select Component

M Exit to Descriptive Search Main Menu
P Exit to Previous Menu
? NUCLARR Hotline #
.
PPE O Pump, Electromagnetic
PPJ 0 Pump, Jet
PPM 122 Pumps, Motor Driven
PPN 0 Pumps, Exclusive of Drivers
PPT 14 Pumps, Steam Turbine Driven
PPY 0 Pumps, Yacuum
PPX 12 Pumps, Unknown Driver
PPZ 0 Pumps, Other Driver
REC 0 Recombiners
RES 0 Reservoirs (open, not pressurized)

-

Record Count

Figure A-21. NUCLARR Select Component menu.
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3.7

3.8

3.9

3.10

3.2

Description

The next wenu (Figure A-22) refers to the kinds of equipment

design. Since this 1s a centrifugal pump, select the third
design option - centrifugal - from the design 11st using the
arrow keys or space bar. Press [Enter].

The next menu (Figure A-23) 1s a 1ittle more complex. There are
two menus on the same display: one for fallure mode/normal state
selection and another to specify the particular fallure mode for

the component. Move the highlighted bar in_the upper box to
highlight the option *Select Fallure Mode"' and press [Enter].

Once you have selected this option, the highlighted bar will move
to the other menu box labeled *Fallure Modes.* To specify the
fallure mode, move the highlighted bar down the screen to
highlight *Falls to Start® and press [Enter].

NUCLARR will now put a Normal State menu box on the screen and
modify the upper menu box to Include the option to *Select Norma)
State" (Figure A-24). Select this optlon from the menu.

When you have selected this option, your cursor will move to the
menu box In the lower right of the display labeled Norma) States.
The normal mode for this pump s Standby. Move the highlighted
bar_to highlight the option *Normally Standby* and press [Enter].

The next menu displayed (Figure A-25) 1s *Select Applications.*
For pumps, this menu allows you to \dentify the interna)l
environment(s) the pump Vs exposed to, The entire 1ist of
Internal environments can be seen using the [PgDn) and [PqUp)

keys. In this case, 1t )s borated water. Move the cursor to

highlight “Water, Borated Internal Enviconment® and press
[Return]. [NOTE: You MUST select from ALL menus. 1f selection

's stopped before “Applications,* located records wil® not be
saved In the storage buffer!)
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Component: Pumps, Motor Driven

Mechanical-Level-2

122 Records

I Select Design

Exit to Descriptive Search Main Menu
Exit to Previors Menu
View Component Aggregations
NUCLARR Hotline
-

PPM 122 Pumps, Motor Driven
PPMAX 0 Axiai

PPMCF 10 Centrifugal

PPMDP 0 Diaphragm

PPMGR 0 Gear

PPMRD 0 Radial

PPMRP 0 Reciprocating

PPMRT 0 Rotary

PPMVN 0 Vane

PPMXX 112 Unknown

~w<oX

* Record Count

Figure A-22. NUCLARR Select Design menu.

Component: Pumps, Motor Driven

Mechanical-Level-4

Design: Centrifugal

Fatlure Mode

10 Records

——Failure-Mode/Normal-State-Select{on—
Exit to Descriptive Search Main Menu
Exit to Previous Menu

View Component Design Agoregations
Select Fatlure Mode

NUCLARR Hotline ¢

M OX

ALL
F

F10
F1§
FIR
F1p
F1C
FTE
F10

10 A11 Valid Fatlure Modes

10

OO~

Fatlure-Modes

Fails to Operate Group
Fatls to Operate

Fails to Start

Fails to Run

Fails to Open

Fails to Close

Fails to Energize
Fails to De-energize

Recnrd Count

Figure A-23. NUCLARR Select Fallure Mode menu.
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vomponent* Pumps, Motor Driven

Mechanical-lLevel-4

Normal State

Pesign: Centri“ugal 5 Records
~——F ailure-Mode/Normal-State-Selection—
M Exit to Descriptive Search Main Menu
I Exit to Previous Menu
- ¥ View Component Design Aggregations
F  Select Failure Mode
N Select Normal State
?  NUCLARR Hotline #
Failure-Modes ————————Normal-States ———
ALL 10 A1) v.:id Failure Modes ALL 5 A1) Valid Normal States
f 1C Fails to Operate Group NA 0 Normally Alternating
FTO 1 Fa‘ls to Operate NL 0 Normally Locked-out
FIS § Fails to Start NS 4 Normally Standby
FTR 4 Fails to Run 8 1 Unspecified
FTP " Fails to Npen
FIC v "4ils to Mlose
FTE O rafls to Energize
FID J Fails to ' -energize

Recerd Count

Figure A-24.

Mechanical-Level~6—

* Record Cuunt

NICLARR Select Norma® State menu.

Covoonent: Pumps, Mu.or Driven

l';i

FUTN

§

n. Centrifugal
tate: Normally Standby

Failure Mode: Fails to Start

4 Records

M
P
?

ALL

INTECS

Sel :t-Applications

Exit to Pescriptive Search Main Menu
Exit to Previous Menu
NUCLARR Hotline ¢

-

4 A1) data points from previcus selections

INTERNAL ENVIPONMENT APPLICATIONS

INTEAR 0 Air Internal Environment

INTECG O Compressed Gas Internal Environment
INTECL 0 Chlorine Internal Environment

0 Chemical Solution other :l.an Boric Acid
‘"YEHG 0 Hydrogen Internal Environment
1% 0 Inert Gas Internal Environment

M1 Ir ernal Environment

v ateam ' - vnal Environment
3 Wate « .+ 9 Internal Environment
fning application
W &G LARR Select Applica.lons menu.
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3.13

3.4

3.18

Description

You have now Ydentified the important descriptive criteria for
this i1tem. NUCLAP? next presents you with the menu for search
buffer options (Figure A-26). Beiore viewing the events, they

must be aggregatec. Aggregate the data by :zelecting option 1 on
thls meny.

After aggregation Vs complete, highlight option 2 on the same
n r Return] key.

The display shows the "Ad Hoc Event Aggregations" scieen with the
fallure rate(s) for this component. To review a summary of the
underlying data records, press [V] (to view data records) followed
by [Enter]. This will cal) up a display (Figure A-27) showing the
data record summary for the first record obtained during this
search.

After you have reviewed the Information on the data record
summary, select the optlon to view a more det. 11ed output, V=clud-
Ing the raw data for the record that 1s 1isted In the box at the
top of the screen. To do th\s, pr V] and the [Return] key.
Thit will call up & display of ihe data record (Figure A-28).

After viewing the raw data, pre: nter return h

Record Summary, To view the next data record, press [N] (for
Next), then [Enter].

fo return to the Main Menu for Descriptive Sedrch of Hardware
Dav., press [E] (for Ex)i), then [Enter]. This takes you back to
the Ad Hoc Event Aggregation Sc.~en. Agaln, press [E] (for

Exit), then [Enter]. This takes you back to the search tuffer
options (Figure A-26). The highlighted Lar wi)l already be on

*Nain Search Menu,” so press [Enter again to exit to the Maln
Menu for Descriptive Search of Hard.are Dave (Figure A-19).
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Sear.h Buffer Options

M - Main Search Menu

P - Previous Selection Menu

? - NUCLARR Hotline #

1 - A?grogat. Selacted Source Data
2 - View Event Aggregations

3 - View Selected Data Records

Figure A-26. NUCLARR Search Buffer Oplions menu.

Mechanical
Component: Pumps, Motor Driven
Design: Centrifugal
Normal State: Normally Standby
Failure Mode: Fails > Start Record number |

Data Record Summary

——NUCLARR-computed-failure-rates—

Medfan: 2.231E-003

Mean: 1.887E-003

Error Fac or: 3,.294£+000
Upper Tolerance: 7 .348£-003

Applications: Water, Borated Internal Environment

COMMAND [ | Exit Next Previcus Unselect View raw data record ? Hotline #

Figure A-27. NUCLARR Data Record Summary.
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Mechanical

Component: Pumps, Motor Oriven
Design: Centrifugal
Normal State: Normally Standby
Failure Mode: Fails to Start Record number |
Raw-Data-Record
—Source-Provided-Raw-Data—y—————————Source-Providcd-Failure-Rates
Fatlures : 1 Rate t 3,800£-004 Confidence Lower:--«--- Evvve
Components  i«ecese- Type ‘MEDIAN -« % Upper:«««««- Ervve
Demand per teceeence Units :F/D Tolerance Lower: 6,.000E-005
Total Demand : 530 Variance: 8.200E-007 90 % Upper: 2.100E-003
Hours per trsessncnnnnn St. Dev,ievvces E--<« Error Fuctor lesnwes Eever
Tota)l Hours iescccccecees Dist. :DISCRETE -~ % Sided:
Nuclear? 3 | Bayesian Update?:Y Plants .aEE3
Domestic? : Primary Failure?:U Systems:BQ
IRADAP? 4 | Include Circuit?:V Inclusion:]

Safety Grade?:Y Failure Degree : Severity:C
Aggregation Type:l
Failure Origin :PLNT Rec.Type:PMWR LERS INCD
Exposure Origin:PLNT Rec.Type:TSTR PMTR CRLB
Document Number:21281 Detai)l Reference:5-21 Cita Period: 75-80

COMMAND <Enter> return to data record Summary <Tab> then <Esc> field Melp

Figure A-28. NUCLARR Raw Data Record screen,



Step

39

3.20

3.2

.22

3.2

Description

1f you wish, you can obtain a printed copy of the report by

- 3 R - 8
Main Menu for Descriptive Search of Hardware Data. This will
call up the Summary Report Output Mode Selectlon screen
(Figure A-29).

Type [R] (for Report on selected records). The cursor will now
be a highlighted bar next to Output Mode. Type [PRN], then press
[Enter].

The Summary Report Output Mode screen will now have an “E* (for
Exit) placed \n the command box. Pr nter]. This wil)
return you to the Hardware Descriptive Search Main Menu. Select
Option £, “Exit from Descriptive Search Program,* and press
[Enter]. A mesiage will appear, telling you that the located
records have not been saved. If you want to save them to a file,

move the highlightad bar to Option 3, *Save Located Data Records
to 3 File,* and press [Enter’.

Type [M] (for Move records). The cursor will become a

highlighted bar next to “To File.* Type [EXAMP1], t.en press
‘Enter ). The retrieved data have now been saved

To continus with the exit procedure, highlight *f - Exit from

Descriptive Search Program® and then press [Enter]. You are now
ready to do Example 4.

Exercise 4: Locate Component Fallure Data by Ad Hoc Search

In this scenarlo, Ymagine that you are reviewing a number of event
sequences which have been submitted to you for comment., Circuit
breaker fallures frequently occur In the event sequences and play a
crivical role In leading to the top level event. Since they are

A
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Summary Report Output Mode Selcction-_j

Output Mode | ]

PRN (Printer)
CON (Console/Terminal), or
Filename

COMMAND [ ] Exit Report on selected datz records ? NUCLARR Hotline #

Figure A-29. NUCLARR Summaiy Report Output Mode Selection,

A-32



critical fatlures in the event sequence, and because of thelr frequent
accurrence, you decide to evaluate whether the reported value used for
these probabilities s similar to the reported values in NUCLARR. The
fatlure postula’ »d Vs that a circult breaker which s normally open
falls to close. The ac voltage is unknown, and the design of the
circult breaker 1s also unknown, although 1t 1s Tikely that 1t is
solid-state or vacuum-controlled.

Instructions: Determine the probability that the circult breaker
falls to close

Step Description
4 At the Main Retrieve Menu for Hardware Component Fallure Data
(Figure A-18), select option 2, “Locate Data Records by Ad Hoc
Search.*

42

‘.3

L

The next menu (Figure A-30) 1s the Rain Menu for Ad Hoc Search of
Hardware Data. At this menu, select option 2, “Ad Hoc Search.*

The next menu (figure A-31) Vs used to *Lecate Data Records.*®
Betore we begin the record search, make sure that the search
buffer has been cleared. In the box labeled “Records Located* in
the upper right, verify that the total s O (no records In the
buffer;. 1f 1t Vs not, move to the command box by pressing the
H key. xt pr nter]. The search ouffer s
now cleared.

After making sure that the search buffer has been cleared,
position the cursor in the box for *Component.* Next, press the
[Esc) key on your keyboard. This calls up a HELP menu. When
this menu appears on your display (Figure A-32), position the

cursor to bt ghlight *Electrical/lnstrumentat) n® and press
[Return] to see the associated codes.
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| Ad Hoc Search of Hafdwaro Data |
; Main Menu

- Exit from Ad Hoc Search Program
NUCLARR Hotline #

-~ ™
]

- Retrieve a Saved Data Records File

- Ad Hoc Search

- View the Located Data Records

- Aggregate Probabilities for Located Records
- Report on Located Data Records

- Plot from lLocated Data Records

- Generate ASCII File for dBase II1/SAS/SPSS
- Save Located Data Records to a File

OO U & Wid»—

Figure A-30. NUCLARR Main Menu of Ad Moc Search of Hardwa e Data.

Records LoIated

Locate Data Records [—:;st Search 0 | Total 0 ]
Component '
A ] X selects parameter values Architectural Engineer
esign bodlinin._ ki
Normal State System E&SSS Vendor select one-———:]
Failyre Mode Data 8W- —Cf- —GA- —GE- —u-
Application Distribution
Fatlure:
Data Type Demand-  HMourly-
]' —J Raw.  Derived-
— : severity C~ D= = X-
Yy Yy Degree OH- SH- LL=- TP-
Data Collection Period— 29 tc 88 0L~ SL- LS~ Ti-
Facility r—Fai)ure— Expogure— ryesync—runknown
Record B Record IRADAP Quali!y—-J)
origint=Type—y Origint=Type— Safety Grade——r+
Nuclear—————+¢
Domestic
Primary Failure-
J Baycsian Update

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

Figure A-31. NUCLARR Locate Data Pecords screen.

A-34



Component [:
( ) 1
besign
Normal
3

— -

Component

To see Hardware Component codes
Select Component Category:

Mechanical

Return to search menu

Electrical/Instrumentation

il

Data Collect

Facility

—

desired option.
highlighted option.

Mor

Use space-bar, tab, or arrow keys to highlight
Use Return or fsc to select

0
——
nqlnecr:J
ect on
- —Gf~ —W~
and-  Heurly-
Raw- Derived-

- I- X-
SH= LL= TP=-
SLl= LS- TL-

Nuclear—————
Domestic
Primary Failure—

yes no—{unknown

—

Bayesian Update—t

[ ) COMMAND: Aggregate Clear total Exit Locate View data ? Hotline #

Figure A.32.
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4.6

L

‘.8

Description

Another menu (Figure A-33) wil) pop up over the Ad Hoc Search
meny to show the “Avallable Electrical/instrumentation Mardware

Component Codes.® From this 1ist, highlight *Circult Breakers,

Power*, Code CBP, and press the [Esc] key to enier the CBP code
into the component box. NOTE: At this point, you may terminate

the search. Selection of additional parameters 1s not
mandatory. The option to select more parameters, however, will
focus your search,

Next, move your cursor to the “"Design® field. In this fleld, we

want to tel) NUCLARR to search through records for Unknown (code

XX), Solid State (code SS), and Vacuum Controlled (code VC)

circult 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
h

1ine of the “Design* 1) on th ond 1in
third line.

Move the cursor next to tne column for *Normal State® and press
the [Esc] key. The menu for *Avallable Normal State Codes® wil)

appear on your display (Figure A-34). Since the circult
breaker(s) are normally in the open position, highlight the
*Hormally Open® option and press [Enter]. NUCLARR puts the

letters *NO* (for normally open) in this colum,

Next, move your cursor to the fleld to select the “fallure
Mode.* Press the [Esc] key, and the starl of the 115t of
*Avatlable Fallure Mode Codes® wil)l be presented on your display
(Figure A-35). In this case, the circult breaker fa s to close,

50 highligrt "Fadls to Close® (fatlure code FYC). Press [Enter)

and NUCLARR wil) enter FTC in the “*Fallure Mode* fleld.
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Code Component Description

ABT Automatic Transfer Switches

AMP Amplifiers

ANN Annunciators

BAT Batteries

BCH Charger, Battery

CBM Circuit Breakers, Molder Case

CBP Circuit Breakers, Power

CH4 Channed (Series of Instrumenation Components)
CND Conductors

COM Computation Modules

CPU Computers

CRC Circuit, Control

CTE Controllers/Regulators, Non-mechanical

DSP Displays

EFl Electrical Function ltems

EPP Electrical Piece Parts

FUS Fuse

CND Generator, with Diesel Engine Driver

GNG Generator, with Gasoline Engine Driver

GNM Generator, with Hydro Turbine Drivar

-~ Use PgUp, Pg0n, and arrow keys to display rodes and position cursor, ———
Esc - selects highlighted code for use on entry form. Enter - to prior menu

‘ AVAILABLE ELECTRICAL/INSTRUMENTATION MARDWARE COMPONENT CODES

Figure A-33. NUCLARR Avallable Electrical/Instrumentation Mardware
Component Codes menu.

’ AVAILABLE NORMAL STATE CODES

Code Description

NA  Normally Alternating
NC Normally Closed

ND Normally De-energized
NE Normally Energized

NL Normally Locked-out
NO Normally Open

NR  Normally Running

NS Normally Standby

Use arrow keys, tab kays, or space bar to position cursor,
Esc or Enter - selects highlighted code fur use on entry form,

. Figur~ A-34. NUCLARR Avatlable Norma) 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 Fails to Open

FTIC Fails to Close

FTE Fails to Energize

FTD Fails to De-energize

FIT Fails to Transfer Electrically

S Spurious Operation Group

SO Spurious Operation

S§S Spurfous Start

SP Spurious Open (Transfer Open)

SC Spurious Close {Transfer Closed)

SE  Spurfous Energize

SO Spurious De-energize

ST Spurious Transfer Electrically

L Leakage Group

LK Leakage

LE External Leakage/Rupture

e Jg@ arrow keys, tab keys, or space bar to position cursor,
Esc or Enter - selocts highlighted code for use on entry form,

Figure A-35. NUCLARR Fatlure Mode Codes menu.
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4.9

.10

Mo r *Application® 1 the
Viur \ r
the right arrow key three times Agaln, press [Esc]l. This will

bring up the *Application® menu (Figure A-36). Highlight the
L} . n

The next menu (Figure A-37) displays the *Avallatle Hardware
Component Application Codes.* The code for unknown voltage s
not or this display. However, you can view additiona)
application codes by pressing the [PgDn) key to the right of your
keyboard. After you press the [PgOn] key once, you will see

*Voltage leve)l urknown - AC* 1isted. Select this option and
press [Enter). NUCLARR will put the code *VTAXX® in the

Application column for you. Then you will be at the Application
menu again. Highlight *Return to Search Menu."

You have now specified the criteria for tue ad hoc data search,

1f the cursor )s not already in the command box, move 1t there by
pressing the [Home] key. 1o begin the dati base seacch, press

the letter [L] (for Locate), he rlk
NUCLARR wi1) respond by posting the following message at the
bottom of the display: Locate processing has begun ... please

standby. When NUCLARR has completed its search of the data base,
the number of records wi'l be displayed in the “Records Located"®
box in the upper right corner of the display.

Before you ex't from the *Locate Data Records® menu, you should
aggregate the data racords. To do th)s enter [A] (for Aggregate)

In the command box, followed by [Enter]. [Note that this can

also be done later from the main menu, Vf you desire.)
After NUCLARR has aggregated the odata records, ex)t from this

menu. Press t'e [E] key, then [Enter]. The Maln Menu for the Ad
Hoc Search of Hardware Data (Figure A-30) will be presented next.
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0
(onpono?t {: Application ——:————-—
CBP X nginee
50; gn A %oagonont ;ntry is nocd:d prior to getting —-————::J
XX| Normal help for Application entries. ect ono——————:]
$s| [NO| Fa - —GE- —¥-
Ve F Proceed by makirg selection below:

Return to seaich menu
Proceed to Application 1ist

— )

and-  Hourly-
Raw- Derived-
D~ I X=
SH= LL= TP~

Data Co)lect

Facility | desired option. Use Return or
| highiighted option,
Hor

Domestic

b

Use space-bar, tab, or arrow kogs t: hig?l!eht
sc to selec

Nuclear—————

Primary Failure—
Bayesian Update—

SL- LS~ TL-

yestn nknown

Py

[ ] COMMAND: Aggregate (lear total Exit Locate View dats ? Hotline #

Figure A-36. NUCLARR Select Application screen.

AVAILABLE HARDWARE COMPONENT APPLICATION CODES

FOR Cg::ON[NT
Code Apgllcation 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 (singie voltage)
VTACBC 125 - 599 VAC (voltage range)
VIACCC 250 - 589 VAC (sirgle voltage)

VTACCD 250 VAC - 4.74 kv voltage range)
VIACDD 600 VAC - 4.74 kVAC s!ag\o voltage)
VIACDE 600 VAC - 8.24 kVAC (voltage range)
VTACDL > 600 VAC (voltage range)
VIACEE 4.75 - 8.24 kVAC 3103 ¢ voltage)
VIACEF 4,75 - 14,9 kVAC (voltage range)
VIACFF 8.25 - 14.9 kVAC einzlo voltage)
VIACFG 8.25 - 72.4 kVAC (voltuge range)
VTACGG 15.0 - 72.4 kVAC (single voltage)
VIACGH 15.0 - 168 kVAC (voltage ronqo?'
VIACHH 72,5 - 168 kVAC (single voltage)
~~= Use PgUp, PgDn, an arrow keys to
Esc - selects highlighted code for use on entry form,

Figure A.37,
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4.15

4.6

.20

Description

At the main menu, select option 5, "Report on Located Data
Records, ther nter].

NUCLARR will present you with a menu that you can use to select

where you want the report sent. Type [R] (for Report on Selected
Data Records). The highlighted bar will now move opposite

*Output Mode.* Type the wory [CON] and press [Enter] to have
NUCLARR present the report on your display.

The summary of component fallure data records will be presented
on your display (Figure A-38). MWhen prompted, press the [Enter]
key to continue viewing data on your display. The data provide

you with the probabi)ity of circult breaker fallure which you ~an
use In your review of the event sequences.

To return to the Main Menu for the Ad Hoc Search of Hardware
Data, type [E], then press [Fnter]. You may now do another

search through hardware data or return to the Main Retrieve Menu.

To return to the Main Retrieve Menu, move the highlighted bar to
*Ex\t from Ad Hoc Search Program,* then press [Enter]. 1f you do

not want Lo save the previously located data records, press

[Enter] again. You may now locite more records or return to the
NUCLARR Main Menu.

To return to the NUCLARR Main Menu, move the highlighted bar to
option £, *Ex\t from Hardware Retrieve Program,* and press

[Enter]. You may now enter the HEP Retriesve Progrim, read the
REP or Mardware Aggregation Welp Files, or quit the NUCLARR
Retrieve Program.

To return to DOS, press [Q] (for Quit the NUCL.SR system), then

r nierj].
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SUMMARY~REPORT~CN~-SELECTED-DATA-RECORDS -

Component: Circuit Breakers, Power

Fatlure Grouping: Fails to Operate Group 2 Records
w—e(emand-Aggregat ions ~—Hourly-Aggregations—
Med‘an: ]1.774E-003 Median: «««--- Eevve
Upper Bound: 3.085€-003 Upper Bound: «-+-«- Evovve

Press <Enter> to continue or <E» to [nd

Figure A-38. NUCLARR Summary Feport on Selected Data Records screen.
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