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ABSTRACT

This volume of the Common-Cause Failure Database and Analysis System
report provides an overview of common cause failure methods for use in the U.S.
commercial nuclear power industry. It summarizes how data (on common cause
failure events) are gathered, evaluated, and coded. It then describes the process for
estimating probabilistic risk assessment (PRA) common cause failure parameters.
It also references other volumes of this report for specific details.

Equipment failures that contribute to common cause failure events are
identified through searches of Licensee Event Reports (LERs) and Nuclear Plant
Reliability Data System (NPRDS) failure reports. Once common cause failure
events are identified by reviewing reports of equipment failures, INEEL staff enters
the event information into a personal computer data analysis system (CCF system)
using the method presented in this and companion volumes. The events stored in the
CCF system are utilized for common cause failure PRA parameter estimations using
common cause failure quantification methods.
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EXECUTIVE SUMMARY

The U.S. Nuclear Regulatory Commission's (NRC's) Office for Analysis and
Evaluation of Operational Data (AEOD) and the Idaho National Engineering and
Environmental Laboratory (INEEL) have developed and maintain a common cause
failure (CCF) database for the U.S. commercial nuclear power industry. Previous
studies documented methods for identifying and quantifying CCFs. This report
extends previous methods by introducing a method for identifying CCF events, a
collection of events from industry failure data, and a computerized system for
quantifying probabilistic risk assessment (PRA) parameters and uncertainties.

A CCF event consists of component failures that meet four criteria: (1) two
or more individual components fail or are degraded, including failures during
demand, in-service testing, or from deficiencies that would have resulted in a failure
if a demand signal had been received; (2) components fail within a selected period
of time, such that success of the PRA mission would be uncertain; (3) component
failures result from a single shared cause and coupling mechanism; and (4) a
component failure is not due to the failure of equipment outside the established
component boundary.

Two data sources are used to select equipment failure reports to be reviewed
for CCF event identification: the Nuclear Plant Reliability Data System (NPRDS),
which contains component failure information, and the Sequence Coding and Search
System (SCSS), which contains Licensee Event Reports (LERs). These sources
served as the developmental basis for the CCF data collection and analysis system.
The CCF data collection and analysis system consists of (1) CCF event identifica-
tion methodology, (2) event coding guidance, and (3) a software system to estimate
CCF parameters.

The CCF event identification process includes reviewing failure data to
identify CCF events and counting independent failure events. The process allows
the analyst to consistently screen failures and identify CCF events. The CCF event
coding process provides guidance for the analyst to consistently code CCF events.
Sufficient information is recorded to ensure accuracy and consistency. Additionally,
- the CCF events are stored in a format that allows PRA analysts to review the events
and develop an understanding of how they occurred.

A software system stores CCF events, independent failure counts, and
automates PRA parameter estimations. The system employs two quantification
models: alpha factor and multiple Greek letter. These models are used throughout
the nuclear industry. In addition, these parameter estimations can be utilized in a
PRA to estimate basic event probability and uncertainty.

xi NUREG/CR-6268, Vol. 4
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sion’s (NRCs) Office for the
Analysis and Evaluation of Op-
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Compact Disk Read Only
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Disk Operating System

Idaho National Engineering
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Institute of Nuclear Power Op-
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xiii
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Windows NT
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Common Cause Failure Database
. ....and Analysis System
Volume 4—Software Reference Manual

1. INTRODUCTION .

The Nuclear Regulatory Commission (NRC) Office for the Analysis and Evaluation of Operational
Data (AEOD) and the Idaho National Engineering and Environmental Laboratory (INEEL) have developed
and maintain a common cause failure (CCF) database for the U.S. commercial nuclear power industry. This
database contains the events known as common cause failures that have occurred in commercial nuclear
power plants throughout the United States. Common cause failure events are characterized by failure or
degradation of multiple (typically redundant) components owing to a same shared cause within a short period
of time. The CCF events have been obtained from review of the Nuclear Plant Rehablllty Data System
(NPRDS) failure reports and Licensee Event Reports (LERs) obtained from the Sequence Coding and Search
System (SCSS) database. Volumes 2 and 3 of this report contain more detailed discussion about CCF event
definition and classification.

For this project, the INEEL also developed coihputér software to enable probabilistic risk assessment
(PRA) analysts to obtain CCF parameter estimations for.use in reliability and risk analysis studies. This
software is based on the impact vector method described in Reference 2. This volume of the report describes

in detail how to use the software, including how to search the database for events of interest, and how to use
the event information to obtain the parameter estimates.

1.1 Hardware and Software Requirements

The purpose of this section is give the user an overview of the hardware and software requirements to
use the CCF Disk Operatmg System (DOS) (CCFDOS) application and/or CCF Windows (CCFWIN)

application.
1.1.1 CCFDOS Software Requirements
To run CCFDOS you must have MS-DOS 5.0 or higher. -
1.1.2 CCFWIN Software Requirements
To run CCFWIN you must have Windows 95 or Windows NT 3.41 or 4.0.
113 CCFDOS Hardware Requirements ...
To run CCFDOS you muat have the minimum hardware configuration outlined below:
. IBM-PC compatible comi)uter with at least a 386 processor

8 MB RAM
15 MB free disk space.

1 *© NURE&IGR-6268, Vol. 4




1.1.4 CCFWIN Hardware Requirements
To run CCFWIN you must have the minhnnnl‘hérdware eonfiguration outlined below:

¢ IBM-PC compatible computer with at least a 486 processor
. 8 MB RAM (Windows 95)

. 16 MB RAM (Windows NT) - -

e 15 MB ﬁ'ee dlSk space

1 2 Installmg CCF

P A

L

‘7 This sectlon will prov1de the user an overv1ew of how to mstall the CCF DOS and CCF WIN programs
1 21 Installlng CCFDOS

This software package contains installation ﬂoppy disks and/or a CD-ROM that allows you to easnly
install CCFDOS on your system. To install from the floppy diskette set:

, ‘1 . Insert CCF Installation Disk #1 into drive A (or drive B) o
8 2. Typethe following DOS vcommélﬁd at the DOS pr'ompti -

" AdNSTALL C: (or BNSTALLC),

where
A(orB) =  drive with the installation disk
Cc = drive where CCFDOS will be mstalled
To install from the CD-ROM

1. Insert CCF CD-ROM into the CD-ROM drive (D:)
2. Type the following DOS command at the DOS prompt: S

D:INSTALL C: (or E:INSTALL C:),

where
D(rE) =  drive with the installation CD-ROM -
C = drive where CCFDOS will be installed. .

NUREG/CR-6268, Vol. 4 2




1.2.2 Installing CCFWIN .
CCFWIN can be mstalled from the floppy diskette set or CD—ROM To mstall from the floppy disk:
1.  Insert the drsk labeled CCF Disk 1 into the floppy drive.
2.  From the Start Bar, click Run.

3.  Type a:\setup.

4,  The Setup program will guide you through the installation process. F ollow the instructions on
the screen. o

- To install from CD-ROM:
L Insert the CCF CD-ROM into the CD-ROM drive. =
2.  From the Start Bar, click Run.
3. Type X \setup where xis the drive letter of your CD-ROM drive.

4. The Setup program wrll gulde you through the mstallatlon process Follow the instructions on
the screen. :

1.3 Starting CCF
The CCF system soﬁware allows you to search events and create appllcatlons in the CCF database.

1.3.1 Starting CCFDOS

, To start CCFDOS, at the DOS prompt type CCFDOS and press <Enter>. . The CCF title screen
appears Press <Enter> to contmue Type your password to proceed to the mam menu screen (F igure 1).

NOTE: You have three chances to enter your password correctly. If you fail to enter your password
correctly or you bypass this screen, CCF will deny access to the software system and you will be back at the
DOS prompt. If your password has been corrupted, or a password has not been obtalned contact Ted Wood

(INEEL) at (208) 526-8729 or Dale Rasmuson (AEOD, NRC) at (301) 415-7571.
The CCF main menu has the following options:
“ SEARCH-—Searches for everits and assigns the events to an applrcatlon ‘An appllcatxon is 51mply a

collective list of events interpreted for a specific situation, such as a plant or system. SEARCH has extensive
search capabilities including wildcard searches. (See Section 2 for details.)

3 NUREG/CR-6268, Vol. 4




Cause ‘-——Fa!lures—l

N

N AR

ARCH
NERIC

SPECIFIC
EPORT
TILITY

BARNINGYL This database contains PROPRTETARY dats from the NPRDS database ‘ The '
unit-specific data may only be used by NRC personnel or authorized ntractors

Figure 1. CCF main menu.

GENERIC—Generically analyzes individual events, estimates CCF model parameters, and
summarizes the results of an application. You can also perform mapped and unmapped calculations on
generic models. (See Section 3 for details.)

SPECIFIC—Specifically analyzes individual events, estimates CCF model parameters, and
summarizes the results of an apphcatlon (See Section 4 for details.)

REPORT—Generates reports contammg mformatnon about apphcatlons, events plants systems,
component types, failure modes, proximate causes, coupling factors, shock types, operational status, event
types, and defense mechanisms. (See Section 5 for details.)

UTILITY——Performs mlscellaneous utlllty functlons mcludmg rebuxldmg the database, specifying the

momtor type currently in use, ‘calculating hypothetlcal ("what if") situations, and changmg your current
password. (See Section 6 for details.) -

When you select an optlon in the main menu, the monitor dlsplays a brnef descrlptron of the optlon at
the bottom of the screen.

1.3.2 Starting CCFWIN

To start CCFWIN, double click the CCFWIN program | icon, or cllck Programs on the Start Bar and
select CCF for Wmdows >
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1.4 Function Keys

~ Functionkeys perform special commands and functions, depending on which screen you're using. CCF
designated four function keys to provide specific commands throughout this software apphcatlon The
ﬁmctlon keys <F1>, <F8> <F9> and <F10> provide the following features: :

<F1> Help——Dlsplays associated online help messages.

<F8>  Mark—Functionsasa toggle switch for marking or unmarking an item in a list. An asterisk
marks the item for inclusion in the search. To mark or unmark an item, simply highlight

the item and press <F8>.
" <F9> ' All—Operates as a toggle switch for marking or unmarking ALL items in a selection list,

<F10>  Range—Serves as a toggle switch for sequentially marking or unmarking a range of items
L in a list.- To mark a range, highlight the first item to include and press <F10>. The message
"Range selected—Highlight end of range . . . " appears at the bottom of the screen. Scroll
through the list and find the last item to include and press <F10>. Asterisks will appear in
front of all items that fall within the designated range. To remove the asterisks from the
selected applications, simply press <F10> and select the same range. Press <F10> again

and CCF will unmark the selected applications.

1.6 CCF Windows Version

The purpose of this section is give the user an overview of the CCF Windows (CCFWIN) application
interface. Other than this section the remainder of this manual deals with the CCFDOS application.
CCFWIN provides the same functionality as the DOS version, but the user interface is very different. The
CCFWIN application has extensive online help which can guide you through its use.

1.5.1 Exiting CCFWIN

_ ' To leave the CCF WIN appllcatlon select Flle from the menu bar Select the Exit submenu option. The
CCF database will be closed and the appllcatlon will be termmated

1.5. 2 The Winddws lnterface ,.

1.5.2.1 Screen Display 'CCFWIN allows a more intuitive user mterface by not hmltmg the screens to
80 characters of fixed fonts asin DOS ln many cases several DOS screens are replaced by one Windows

dialog box.

1 .5.2.2 Menus. CCFWIN uses dialogs with radio buttons or layered menus to replace the multiple menu
screens required in DOS. This allows the user to select all of the options at once without having to move
through multiple menus.
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1.5.2.3 Functions Keys. In CCFWIN the DOS function keys have been replaced by buttons or pop-up
menus. To invoke a pop-up menu, click the right mouse button. While holding down the right mouse button
select the desired menu optlon by hlghhghtmg it and then releasmg the mouse button. g

1. 5 2.4 Field Valldatlon Lists In CCF DOS <F2> was pressed to get a llSt of valld field entnes but
in CCFWIN combo boxes are used. The user can click down an arrow button to the side of the combo box
to obtain a list of valid entries. Cl DRRTE

1.5.2.5 List Boxes. Windows list boxes are used in many places in CCFWIN. In some list boxes
multlple items can be selected for processing. The followmg discussion provides some hints on selecting
list box items. .

. Anitem in a list box is “selected” if it is highlighted that is, dlsplayed in a different color than the other
jtems in the list. There are various ways to select items in a list. To select a single item, click on the desired

item. ‘It should now be highlighted. To select multiple contiguous items, click on the first desired item in -

the list and drag up or down the list to the last desired item. Alternately, chck the first desired item, then
while holdmg down the <SHIFT>key, click the last desrred item. To select multlple non-contiguous items
in the list, click several desired items whlle pressmg the <CTRL> (control) key. All of the selected items
should now be hlghhghted

16 NPRDS Cohditious of Use

BY USING THE COMMON CAUSE FAILURE DATABASE, WHICH CONTAINS NPRDS
DATA, YOU AGREE TO THE FOLLOWING CONDITIONS: The data contained in the NPRDS are
the exclusive property of the Institute of Nuclear Power Operations (INPO) and the U.S. nuclear utility
members of INPO. .NPRDS may be used only to promote safety and rellablhty in the operatlon of.
commerclal nuclear power plants. ‘

INPO strictly pI'OhlbltS any use of NPRDS, or data obtamed through NPRDS, in marketmg, advertlsmg,
solicitations, proposals and similar activities.

Data obtamed through NPRDS are conﬁdentlal Disclosure is prohibited without the express written
advance consent of INPO. In addition disclosure of data that identify an individual nuclear power plant is
prohibited without the express, written, advance consent of the Member of INPO that has primary authority
for the operation of that plant. Any disclosure to the U.S. Nuclear Regulatory Commission is permitted,
without any consent, provided that the disclosure is accompanied by a statement that NPRDS data are
confidential, commercial information and the exclusive property of INPO. Any individual or organization
that obtains access to NPRDS by means of contract with an INPO Member shall return to the Member all
NPRDS data, user identification codes, passwords documentation, and similar items at the conclusion of the
contract.
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2. SEARCH

SEARCH scans the CCF database for specific common cause events. You can also save the list of
events as an appllcatlon for future use (e g Generlc and Specnfic analysns appllcatlons)

To search for an event, either type Sinthe option field of the main menu or use the up and down arrow
keys to hlghhght SEARCH on the main menu. Press <Enter> to access the Imtlal Search Database screen

(Fi igure 2).

Search Database | Total Selected Events 2578

L-029-83-0119-80 ELECTRICAL DISTURBANCE TRIPS BATTERY INPUT BREAKERS.
L-029-83-1080-CR OFFSITE ELECTRICAL DISTURBANCE OPEN BATTERY BREAKERS.
L-029-85-1156-C0 4160V BREAKERS FAIL TO OPEN ON CONTAINMENT lSOLATlON SXGNAL.
t-029-86-1081-CX 480V OVERLOAD ‘RELAY-COILS UNDERSIZED.. @
L-029-87-1487-VS MAIN STEAM SAFETY VALVES SET TOO HIGH.

L-029-87-1855-VS PRIMARY CODE SAFETY VALVES SETPT IN EXCESS OF TS REQUIREMENT
1 L-029-90-0590-FR DIESEL ENGINE CAPACITY (400 KW) TOO LOW DUE TO DESIGN ERROR
L-029-91- 0591 FS EMERGENCY GENERATORS EDG1 AND EDG3 CONTROL RELAY ARCING.

Name - L-029-83-0119-B0 Src LER - '~ Plant YANKEE ROWE Power---%
Title ELECTRICAL DISTURBANCE TRIPS BATTERY INPUT BREAKERS. I | ;.Og

‘ T P2 1.0

System DCP Proxim Cause IC  CCCG Size - 2 - 'Op-Det BO Mode O P3 0.00
Component BCH Shock Type NL Timing Factor 1.00 Event Type EXP P4 ----
Fail Mode NO Coupl Factor El Shared Cause Fc1.00 Event Level SYS P5 ----
. Plnt Type P - Mult Units? N _Date - 1983/03/23 pefénse Mech FSB P6 ----

<Esc> <Enter> < <Del>  <F3 <Fh> <5 <F&> <FT> <F8>
':" Exit . Search Remove Event :View Descrip Narrative Report . Reset :Save List

s [T |

Figure 2. Initial Search Database screen. .

The screen consists of two wmdows The top wmdow contams all events currently stored in the CCF
database. This window displays the first eight events stored in the database. - You may scroll through the
entire list of events using either the <PgUp> and <PgDn> keys or the up and down arrow keys. As you
scroll through the list of events, the bottom window displays detailed information about the highlighted
event. As the database increases in size, you may be forced to scroll through several pages of events before
locating a desired event.. You can use the speed search feature to facilitate your search. To use speed search,
simply start typing the first few characters of the event code you are trying to locate. As you type each letter,
speed search simultaneously highlights the closest event matching your entry. .- -, :

' -'NOTE:: Al CCF selection screens employ the speed search functlon (e. g., appllcatlons plants, and
componcnt types). B T

SEARCHprovndes the followmg functlons oot iaesh .i Gt

<Esc> Exnt—Termmates SEARCH and then dnsplays the save/cancel wmdow if. you
performed any Search functions; otherwise, <Esc> returns to the main menu.
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<Enter>
» <Del>

<F1>

<F3>

<F4>
<F5>
<F6>
<F7>

<F8> .

Search—1Initiates the search function. “This function allows you to easily search for
events. To start the Search function, press <Enter> (see Section 2.1).

- .Remove Event—Deletes an event from the top window. When you highlight an event

and press <Del>, a message will appear asking if you wish to remove this event from
the hst "Respond YorN and press <Enter>. o
Onlme Help (not dlsplayed at the bottom of the screen)—Provxdes direct access to
CCF subjects without interrupting work in progress or using this manual to answer
questions about CCF. Press <F1> to access the glossary of subjects. Tab through the

- list and highlight the desired subject. Press <Enter> to view the text. If related

information exists, you can tab to the highlighted subjects within the help text or tab
to the subjects listed under "See also" and press <Enter>. Press <F1> to access the

. Hypertext Help window. Press <F10> to back out of the screens or press <Esc>to

exit the online help and retum to the program

: View—'View§ the event data. ' Highlight the desired event and press <F3>. A screeh

will appear showing event information, including component degradation values.
You can also view any comments attached to the event by pressing <F4> in the View

“Event screen. After you finish viewing the information, press <Enter> or <Esc> to
retum to the prevnous screen.

: Description—Directly yiews the description associated with the selected event

without accessing the View Event screen first. Highlight the desired event and press
<F4>. A window containing the associated description for that event will appear.
Press <Esc> to exit the description window.

Narratlve—Dlrectly views the narrative assoclated w1th the selected event without
accessing the View Event screen first. Highlight the desired event and press <F4>.
A window containing the associated narratlve for that event will appear. Press <Esc>
to exit the narrative window. :

'Report—-Generates the Quahfied Events Report (see Sectlon 2. 5)

e Reset—Resets the event llst to reﬂect the ongmal list. Thls is the same list of events'
- displayed ‘in the top window when 'you first-entered CCF (i.e., all events in the

database) Reset restores anything deleted during the CCF session.

Save List—Saves the event list in an application. Once a search has been completed
you can save the event for future use. ~ ;

NOTE: Each time you select the SEARCH option from the main menu, the top window will display
all events in the database. Once you execute a search, CCF displays only those events that meet your criteria
in this window. Further searches will be evaluated against the entire database, and the top window will be
updated accordingly. Events appearing in this window may be saved before you exit by selecting the <F5>
option. This list can then be used for subsequent studies.
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Once you have completed SEARCH and located the desired events, you can save the list of events by
pressing <F5> (see Section 2.3), or you can exit without saving the list of events by pressing <Esc>. When
you press <Esc>, Figure 3 is displayed. Here, CCF will give you another chance to save the list before
exiting. At the prompt, you may save and exit or exit without saving before returning to the main menu, or
select cancel and return to the previous screen. '

Search Database | - Total:Selé;ted Evénts 194

L-213-87-0582-V0 IMPROPER GREASING FOR CONTAINMENT SPRAY MOVS.-
L-245-82-1297~CX DC BREAKERS FOUND TRIPPED DUE TO WATER DAMAGE.
L-254-84-0756-VO BOTH RESIDUAL HEAT REMOVAL MOVS FAIL -TO OPEN; DESIGN-ERROR
L-261-81-0674-VC PWR - NOT FULLY SHUT
L-271-86-0742-VO HYDR . Hotice: Data not saved! - PREVENTED OPENING
L-271-856-0757-VO HYDR . o s E OF NEW GREASE.
L-277-92-0758-V0 RES! |  Save EXit Cancel RES: CRACKED YOKES.
L-278-85-0759-V0 SHUT . ) - CLOSE; REMOVAL OF - FUSE
Option X

Name L-245-82-1297-C TONE 1 Power---%
Title DC BREAKERS FOUND TRIPPED DUE TO WATER DAMAGE. P1 1.00
P2 1.00
System - MSS Proxim Cause IE - “CCCG Size ~ - 3 . Op-Det 80 Mode D P3°1.00°
Component MOV Shock Type L Timing Factor 1.00 Event Type :: CCF.P4 ~-~--
Fail Mode SA Coupl Factor EE Shared Cause Fc1.00 Event Level SYS P5 -~---
Pint Type B Mult Units? N Date 1982/03/18 Defense Mech MON P6 ----

' '<Esc> <Enter> = <Del> <F3>  <F4> <F5>  <F6> <FT>  <F8> N
Exit Search Remove Event View Descrip Narrative Report Reset: Save List :.

Figure 3. Exit prompt.
' 2.1 Search Fields

The Search Criteria screen (Figure 4) appears when you start the Search fﬁhction (press <Enter>).
This function requires search criteria to perform a search. You may enter values into any combination of
fields. For most fields, you may also press <F2> to select a value from a list of values. A brief description
of these fields follows. See Volume 3! for more details about these fields.

Name—Enter the event code number assngned to the event by the data codef.

Plant—Enter the name of the nuclear power plaimt"’(‘<F2>‘is ai}éiihble). :

I‘&pe—FEdfef the planttype (B for BWR or P for PWR)

Start Date and/or End Date—Enter the start date and end date of a date range. All events that
occurred after the start date and/or before the end date will be selected. The format is yyyy/mm/dd

System—Enter a three-character de31gnator. If you select the list option <F2> and use md1v1dually
marked systems in the search, an "@" will appear in the search field. Refer to Sectxon 1.4 for information
regarding <F8>, <F9>, and <F10> functions to mark the system.
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Example 1:

Example 2:

‘Search Criteria

~Enter the event search mask.

Event Code “A*M and Proxtmate Cause 27XV uould specify all
events beginning with the letter “"A" and having a three
character proximate cause ending with the letter »xn,

System "a" will search for all events having any of the
systems marked in the system list:.(shown by pressing <F2>,
and marked by pressing <F8>, <F9>, or <F10>).

Name
Start Date
System

Component
Failure Mode

o o

End Date
Proximate Cause
“Shock Type
Coupling Factor

Plant . -
hebd Ab 50 '
CCCG Size
‘Op Stat- Det
Event Type

T

" (BWR, PWR)

Mode -

VNS

CCF
Event Level: S

<F1>
Help -

<F2>
List

<Enter>
Search

Figure 4. Search Criteria screen.

Proximate Cause—Prox1mate cause charactenzes the condmon that is readlly 1dent1ﬁed as the condition
that leads to failure (a symptom). ~ : - o v

CCCG Size—Enter the system size or number of redundant components.
Component—Enter a three-character designator (<F2> is available).

Shock Type—Enter L or NL (<F2> is available). Shock type class1f1es the event as e1ther a lethal or
nonlethal shock to the system '

-Operation Status-Detected_—Indicates when‘the ‘event was detected.
Operation Status-Mode—Indicates during what condition the event is significant.
Failure Mode—Enter a two-character designath (<F2> is available).

Coupling Factor—Enter a two- or four-character desngnator (<F2>is avallable) The coupling factor
explains why and how a failure is systematically induced in several components.

Event Type—Enter a three-character de51gnator (<F2> is avanlable) Event type places events mto
type categories.

" 'Event Level—Enter SYS, COM or leave blank Event Level mdlcafes whether the event quahﬁes
asa ﬁmctlonal level failure or a component-level faxlure

The Search function uses all marked items to perform the search therefore, you will probably want to
-change these defaults. Specific function keys have been defined that allow you to mark or unmark items in
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the selection list (See Section 1:4). Position the cursor in a field and press <F2>. For example, position the
cursor in the failure mode field and press <F2>. A screen similar to Figure 5 will appear. Scroll through
-the list using the up and down arrow keys or the <PgUp> and <PgDn> keys. When the desired failure mode
is highlighted, press <Enter>. Or, you may use the <F8>, <F9>, or <F10> keys to mark the desired events.
In either case, you will return to. Figure 4 where the selected failure mode is written into the failure mode
search field. As a default, the system will select all event codes, plants, types, systems, proximate causes,
coupling factors, and shock types (i.e., marked with an asterisk). ’

Search Criteria

" REDUCED FLOW, NO HEAT TRANSFER EFFECT
NO VOLTAGE/AMPERAGE OUTPUT
FAIL TO CLOSE (NORMALLY OPEN)
FAILURE TO TRANSFER HEAT/PLUGGED
SPURIOUS ACTUATION
SETPOINT DRIFT
FAIL TO REMAIN CLOSED (DETECTABLE LEAKAGE)
. HUMAN ERROR OF ALIGNMENT :
Note: /"*»-indicates a wild card match or marked item

Name - ot ob o T n Plant : . Type
Start Date- 1992/01/01 End Date 1992/12/31 . (BWR, PWR)
System _ Proximate Cause CCCG Size .-

Component ~° Shock Type ' Op Stat- Det

Failure Mode = - Coupling Factor Event Type

: P ) Event Level

' <Enter> <F8> <F9>
Select Mark All

‘Figure 5. Failure mode selection list.
2 2 Usmg Wlldcards

You can spec1fy wildcards for all optional search fields. The w1ldcards equate to those used in DOS.
‘That is, an asterisk (*) represents an entire word or a group of characters, while the question mark (?)
rrepresents a single character. For example, entering an A* in the System field, will locate all events for a
system starting with the letter A (e.g., ACS and ACT) On the other hand, entering A? will locate only those
i‘events with a two-character system identifier.

2.3 Saving Search Results
: Once you locate the desired events, you may save the results. Press <F8> to save the listto an exnstmg
application or create a new appllcatlon in which to save the list (see Section 2.4). If you wish to exit the

‘screen without saving the list, press <Esc>. In addition, if you decide to start over, press <F7> to return to
the original list of events (this will be the list of events since the last save).

11 NUREG/CR-6268, Vol. 4




2 4. Savmg Results in Appllcatlon

Pressmg <F8> dlsplays the Select Applrcatlons screen (F igure 6) If you are saving to an existing
application, simply highlight the application and press <Enter>. Now, you must decide what to do with any
duplicate events (Figure 7). If a selected event already exists in the application, you need to specify whether
to replace the existing event with the selected event. Enter a Y or N and press <Enter>. The events will be
copied to the specified application. If you wish to create ainew application for storing the selected events
highlight NEW APP and press <Enter>. The cursor will be in the lower portion of the screen. Enter the new
-application name (mandatory), description (optional), and CCCG level (mandatory—value from 2 to 6) for
‘the newly created application, and press <Enter>. You will be returned to the top portion of the Select
Applications screen (see Figure 6). Here, the newly created application will be highlighted in the list. With
the new application name highlighted, press <Enter>. CCF will copy the selected events into the new
application. When CCF finishes the copy process, it will return you back to the search menu.

2.5 Search Repo'rts

_ To generate a long or short Queliﬁed Events report, press <F6>atthe Search Database screen to access
‘the Search Report screen (Figure 8). ‘Use the up and down arrow key:/o highlight either the long or short

report format or enter L or S into the Option field. Press <Enter> to access the Report Options screen
(Figure 9). By default, the report is written to a file called SEARCH.RPT in the current directory. This can
be changed by entering CON to display the report on the screen, PRN to print the report to the printer, or
a valid DOS filename to save the report. Both reports contain detailed information about qualified events
(Figures 10 and 11). Press <Enter> to initiate the report. Your screen should display the message,
"Qualified Events report being generated" to verify the operation. Once CCF generates the report, the

‘program will exit the Report Options screen and retum to the Search Database screen with a venﬁcatlon '

message displayed at the bottom of the screen.

Select Application

<NEW APP> } i o
DGN-3 ‘ DIESEL GENERATOR FAILURES MAPPED TO TARGET SIZE 3
EPS-4

RHR-PMP-FO-4 RHR PMP'S FAILURES MAPPED TO SIZE 4

Name <NEW APP>
Description

cCCG Level -- Component Type Failure Mode

<Esc> = <Enter>
(Exit ) Select

Figure 6. Select Application screen to store 'e‘\'?ents.
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Select Application

<NEW APP> S ' Ceeomm . s
DGN-3 " DIESEL GENERATOR FAILURES MAPPED TO TARGET SIZE 3
EPS-4 o ‘
RHR-PMP-FO- = Notice
You have selected an application which already
contains events. The events you have selected
will be added to this epplication.

If a selected event already exists in this
application, you must specify whether or not
to replace the existing event with the
selected event.

Name ’
Descriptio Replace duplicate events? (Y/N) N

| cCee

<Enter>
Select . -

Figure 7. Replac duplicate events prompt.

_Search Reports

EXit

Long Report Format
Short Report Format

Option L -

Figure 8. Search Reports screen.

| report options

Report Title
Qualified Events Report

= Qutput File Name s
SEARCH.RPT ~ = = -

NOTE: File Name = "CON" - Output report to the screen.
YPRN" - Output report to the printer.
W w - No report is produced. '
<ESC> ~ No report is produced.
other - Valid DOS file name. - Examples are: ,
. AsLISTING, C:\REPORT\REP1, and RESULTS.

i B - \
Figure 9. Search—Report Options screen.
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“ Qualified Events Report ‘ o

o . Total Records Found ; 182 -

_.{Search Mask) : e
Component Type : -+ Shock Type

 Fajlure Mode : FS  Op-Det:  Mode

" Proximate Cause " Event Type CCF
Coupling Factor. " Event Level

Event Name

Plant Name

Plent Type
- System

Name L-029-91-0591-FS - Plant ~ YANKEE ROWE ~“*'" Power -~ - 0%

System EPS Failure Mode FS Shared Cause Fct 1.00 Event Level SYS
Component = DGN = Fail Mode App 1.00 Timing Factor 1.00 Defense Mech MON. .
shock Type L Prox Cause DC Op- Detect BO Mode D

CCCG Size 3 Coupl Factor HQIC Event Type CCF

o

‘Title , EMERGENCY GENERATORS EDG1 AND EDG3 CONTROL RELAY ARCING.

COmponent Degradation Values

Use? P Date Time Use? P Date

0.50 1991/11/05 11:05:00 L9 mees meeefecf--
0.50 1991711705 10:00:00 | e emecfecfas
0.10 ----/-~/-- 00:00:00 se== meecfec/)--
coee mmmefen/f-- | mEem mmeefen/--
-------- /=1~ : R Y At A
cess ccmnfas/-- o seme  secofesf--

e A N At e

x X X

21
5
3
4
5
6
7
8

R A sees wsuefenfe-

LER 029-91-005.

240/480 Vac starting contactor coil was in systems deSlgned for 250Vdc uhlch
caused control relay arcing across contacts making .an automatic restart of the
EDGs not possible. : .

Plant in Mode 5, Refueling Shutdown. Found during surveillance testing of EDGs
1 and 3. EDG 2 out of service for repairs to its generator output air circuit
breaker. :

11/05/91

POWER LEVEL - 000X. THE PLANT WAS IN MODE 5, AT 0% REACTOR POWER, WITH A MAIN
COOLANT SYSTEM TEMPERATURE OF 103 DEGREES FAHRENHEIT. EDG NO. 2 WAS OUT.OF
SERVICE. DURING WEEKLY SURVEILLANCE TESTING OF EDG NOS. 1 AND 3, EXCESSIVE
ARCING WAS OBSERVED ACROSS CONTACTS IN A CONTROL RELAY. THE EDGS WERE REMOVED
FROM SERVICE FOR EVALUATION, AND DECLARED INOPERABLE. AT 1115 HOURS, AN
UNUSUAL EVENT WAS DECLARED DUE TO THE LOSS OF ALL THREE EDGS. - AT 1300 HOURS,
EDG NO. 2 WAS RETURNED TO SERVICE AND THE UNUSUAL EVENT WAS TERMINATED. THE.
ROOT CAUSE OF THE CONTROL RELAY ARCING WAS THE INSTALLATION OF 240/480 VAC
STARTING CONTACTOR COILS IN A SYSTEM DESIGNED FOR 125 VDC. SHORT TERM
CORRECTIVE ACTION INCLUDES REPLACEMENT OF THE AC COILS WITH DC COILS AND
REPLACEMENT OF THE STARTER CONTACTOR WITH ONE RATED FOR DC APPLICATIONS. LONG
TERM CORRECTIVE ACTION IS TO UPGRADE THE EDG CIRCUITRY DURING THE PRESENT
REFUELING OUTAGE. ALTHOUGH EDGS NOS. 1 AND 3 WERE DECLARED INOPERABLE, THEY
REMAINED CAPABLE OF BEING STARTED AND LOADED IF NEEDED. THERE WAS NO ADVERSE

LT

1994710706 o 12:27:37

Figure 10. Example of Qualified Events Report—long report format.
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Qualified Events Report

Total Records Found : 182
Name Titles :
Plant ' Component Degradation Values/ -

Fail F Mode Prox Time Coupl Share Shk Comp CCCG Oper Evt Evt Def
Pur Sys Mode Applic Caus Fact Fact Cause Typ Code Size Stat Type Lev Mec

ame ®wre smees CeCsem mwes GeGrew EmeEE Sewee mee Sasw eecee Seae sem= - -

L-029-91-0591-FS EMERGENCY GENERATORS EDG1 AND EDG3 CONTROL RELAY ARCING.
YANKEE ROWE 0.50 0.50 0.10 =--= ==== === ===s —eee =eue mwen eeee -ea-
0XEPS FS 1.00 DC 1.00 HQIC 1.00 L DGN 3 BOD CCF SYS MON

L-029-91-0603-FS DEFECTIVE WIRE CRIMPING IN EMERGENCY DIESEL GEN CIRCUITS
YANKEE ROWE 1.00 0.10 0.10 =-== ==o- =-oo ssms cons mess meon coen el
100X EPS FS  1.00 DC  1.00 OMTP 1.00 NL DGN 3 BO O CCF SYS MAI

L-206-83-2128-FS CHARGING PUMPS REMOVED FROM SERVICE ERRONEOUSLY.

SAN ONOFRE 1 1.00 1,00 === -=== =-=s =eos 2cce coce scee ecee oo aoee
OXHPI FS 1.00 HA 1.00000S 1.00 L PMP 2 BOD CCF SYS MON

L-247-84-0001-FS TWO AUX FEEDWATER PUMPS FAILED TO START-RELAY FAILURE

INDIAN POINT 2 1.00 1.00 ==-- ==oc =scs ooe coon cons cnoe coen menn cooe
---% AFW FS  1.00 IE 1.00EE  1.00 L MOT 2 BOD CCF SYS PBR

L-247-84-2130-FS K1 PRESS SFTY INJ PUMPS FAIL TO START, BORON SOLIDIFICATION

INDIAN POINT 2 1.00 1.00 1,00 ---- ---- =-oe e=mc cooe cooe mmee cooe monn
100% HPI FS  1.00 IE  1.00 EI 1.00 L PMP 3 BOOCCF SYS MON

L-247-86-0688-FS 2 OF 3 EMERG DIESEL GENERATOR OUTPUT BREAKERS FAIL TO CLOSE.
INDIAN POINT 2 . 0.00 1.00 1.00 === ==== -=== =cec =cme cooc coon ood IR
100X EPS FS  1.00 IC  0.01 HOCP 0.50 NL DGN 3  BO O CCF COM MON

L-247-91-0689-FS 2 EDGS FAIL TO AUTOMATICALLY LOAD: UNIT TRIP LOCKOUT RELAYS
INDIAN POINT 2 1.00 1.00 0,10 =-== ==== ===+ ==== == S Rt IR T LRI T
0% EPS FS 1.00 HA- 1.00 OMTS 1.00 L DGN 3 - BOD CCF SYS MON

L-249-94-2373-FS DEGRADED AIR START SYSTEM ON EMERGENCY DIESEL GENERATORS

DRESDEN 3 0.0 0.01 ===- === =omn —oos smee eeen memn seon ceen oe-
99% EPS FS  1.00 DC  1.00 HCP 1.00 NL DGN 2 BO O CCF SYS DIV

L-250-84-0006-FS AUX FEEDWATER PUMP GOVERNOR FAILURE - LACK OF TEST PROCEDURE
TURKEY POINT 3 1.00 1.00 0.10 === ==== ==c= =co= —oom cose cven coon -onn
---X AFW FS.| 1.00 PA  1.00 OMTP 1.00 L .TUR 3  BOD CCF SYS MAI

L-255-81-0596-FS EDG SHUTDOWN SEQUENCERS. FAILED-DIRTY CON.'I'ACTS/STUCK CLUTCH

PALISADES .- 1.00 1,00 ---- === --- s meen ees ceen eee eeme eees ene-
OXEPS FS . 1.00 PA  1.00 OMTC 1.00 NL DGN 2 ~ BO D CCF SYS MAI

L-255-86-0322-FS SERVICE WATER PUMP. PERFORMANCE LESS THAN FSAR REQUIREMENTS
PALISADES | 0.10 0.10 0.10 0,00 ===~ === -=== LI T LI .-
0% ESW FS | 1.00 DC  1.00 HQIC 1.00 L PMP 3  BO O CCF SYS DIV

1997/05/28 13:41315 1 page 1

‘Figure 11. Example of Qualified Events Report—short report format.
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3. GENERIC

GENERIC edits applications and events, analyzes the events of an application, and summarizes the
values of applications statistically. The Edit function modifies, inserts, and deletes data contained in an
application. The Event function deletes, views comments, or analyzes existing events of an application.
From the Generic Event Analysis screen, Analyze allows you to calculate "what if" type situations. The
Application Summary function allows you to summarize CCF statistics using various modeling techniques,
performing mapped or unmapped calculations, using a staggered testing scheme, and create reports.

To run the GENERIC option, type G in the Option field of the main menu or use the up and down
‘arrow keys to highlight the GENERIC option. Press <Enter> to access the Applications screen (Figure 12).

Applications

ACP_4KV_BKR_ U CC 4160 VAC CIRCUIT BRKRS, . FAIL TO CLOSE, 94/95 UPDATE 11-4-96f
ACP 4KV BKR_U_CX 4160 VAC CIRCUIT BRKRS, SPURIOUS .OPEN, 94/95 UPDATE, 11-4-96] °
AFW_AOV_UPD_ VC  AUX FEEDWATER- AOVS, FAIL TO CLOSE, 94/95 UPDATE, 11-25- 96
AFW_AOV_UPD_VO  AUX FEED AOVS, FAIL TO OPEN, 94/95 UPDATE, 11-25-96
AFW_AOV_UPD_VR  AUX FEED AOVS, FAIL TO REMAIN CLOSED, 94/95 UPDATE, 11-25-96
AFW_CKV_UPD_VC  PWR AUX FEED CHK VLVES, FAIL TO CLOSE, 94/95 UPD, 11-23-96
AFM_CKV_UPD_VO  PWR AUX FEED CHK VLVS, FAIL TO OPEN, $4/95 UPD, 11-23-96
AFW_CKV_UPD_VR  AUX FEED CHK VLV, FAIL TO REMAIN CLOSED, 94/95 UPD, 11-23-96

Name ACP_4KV_BKR_U_CC ‘
Description 4160 VAC cmcun BRKRS, FAIL TO CLOSE, 94/95 UPDATE, 11-4~ 96

ccce size é Component Type - Failure Mode

1

<Esc> | <F4> <F5> <Enter>
Exit i Events Copy Appl. Summary

Figure 12. Generic—Application list. B
GENERIC provides the followmg functlons. :
<Esc> Exlt—Termmates the Apphcatrons screen and returns tc; the mam menu.
<F3> : Edlt—-—Ed 1ts the apphcatxon (see Sectlon 3. 1) o N

<F4> Events—Removes events ‘from a list, vnews event comments analyzes an event, and
R performs summary statlstxcs for an applxcatlon (see Sectnon 3 2)

<F5> Copy—Copies an application to a new application (see Section 3.3).

17 NUREG/CR-6268, Vol. 4




<Enter> Applications Summary—Directly - performs summary statistics for an application
(see Section 3.4).

3 1 Edltmg Appllcat|ons

The Edit functlon modlﬁes adds or deletes an apphcatlon ora group of apphcatlons To edlt an
apphcatlon, press <F3>to access the Edit Appllcatlons screen (Fi 1gure 13)." e -

PRI SR L

'Edit Applications

ACP_4KV_BKR_U_CC 4160 VAC CIRCUIT BRKRS, FAIL TO CLOSE, 94/95 UPDATE,11-4-96
ACP_4KV_BKR_U_CX 4160 VAC CIRCUIT BRKRS, SPURIOUS OPEN, 94/95 UPDATE, 11-4-96
AFW_AOV_UPD_VC  AUX FEEDWATER AOVS, FAIL TO CLOSE, 94/95 UPDATE, 11-25-96
AFW_AOV_UPD_VO  AUX FEED AOVS, FAIL TO OPEN, 94/95 UPDATE, 11-25-96
AFW_AOV_UPD_VR AUX FEED AOVS, FAIL TO REMAIN CLOSED, 94/95 UPDATE, 11-25-96
AFW_CKV_UPD_VC ~ PWR AUX FEED CHK VLVES, FAIL TO CLOSE, 94/95 UPD, 11-23-96
AFW_CKV_UPD_VO . PWR_AUX FEED CHK VLVS, FAIL TO OPEN, 91./95 'UPD, 11-23-96
AFW_CKV_UPD_VR  AUX FEED CHK VLV, FAIL'TO REMAIN CLOSED, 94/95 UPD, 11-23-96

RIS [P . R 3
.- g - i e ]

Name ACP lcKV BKRUCC L '
Description 4160 VAC CIRCUIT BRKRS, FAIL TO' CLOSE 94/95 UPDATE, 11 4 9% -

CCCG Size 6 Component Type , Failure Mode

<Enter> _<Ins> . <Del> <F8> . <F9>  . <F10>..
Modi fy Add Detlete " Mark ©OALL Range

Figure 13. Generic—Edit Applications screen.
Edit provides the following functions:
<Esc> Exit—Terminates the Edit Application screen and returns to the Applications s'creeh;

<Enter > Modify—Changes the name, description, CCCG level, component type, or failure
mode of the selected apphcatlon (see Sectlon 3 1. 1)

<Ins> Add—Adds a new apphcatlon to the database (see Sectlon 3 l 2)

<Del> Delete—Removes an appllcatlon from the database. To delete an applxcatlon
highlight the application and press <Del>. A verification window will ask if you
want to delete the highlighted record. Enter elther Y or N and press < Enter>. If
you enter Y, the application will be deleted immediately. If you have marked any
.applications (using <F8>, <F9>, or <F10>), CCF will only ask once before it
deletes all of the marked applications.
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3.1.1 Modlfying an Appllcatlon

To modlfy an appllcatnon, hlghhght the desired application and press <Enter> to access the Modify
Application screen (Figure 14). Make any necessary changes to the fields and press <Enter> to save the
changes.

Modify Application

ACP_4KV_BKR_U_CC 4160 VAC CIRCUIT BRKRS, FAIL TO CLOSE, 94/95 UPDATE, 11-4-96
ACP_4KV_BKR_U_CX 4160 VAC CIRCUIT BRKRS, SPURIOUS OPEN, 94/95 UPDATE, 11-4-96
AFW_AOV_UPD_V(:  AUX FEEDWATER AOVS, FAIL TO CLOSE, 94/95 UPDATE, 11-25-96
AFW_AOV_UPD_VO  AUX FEED AOVS, FAIL TO OPEN, 94/95 UPDATE, 11-25-96
AFW_AOV_UPD_VF. - AUX FEED AOVS, FAIL TO REMAIN CLOSED, 94/95 UPDATE, 11-25-96
AFW_CKV_UPD_V(: - PWR AUX FEED CHK VLVES, FAIL TO CLOSE, 94/95 UPD, 11-23-96
AFW_CKV_UPD_VC - . PWR AUX FEED CHK VLVS, FAIL TO OPEN, 94/95 UPD, 11-23-96
AFW_CKV_UPD_VF.  AUX FEED CHK VLV, FAIL TO REMAIN CLOSED, 94/95 UPD, 11-23-96

Name ACP_4KV_BKR_U_CC
Description 4160 VAC CIRCUIT BRKRS, FAIL TO CLOSE, 94/95 UPDATE, 11-4-96

CCCG Size 6 Component Type Failure Mode

<F1> <F2> <Enter>
Help List . Modi fy

Figure 14. Generic—Mlodify Application screen.
NOTE: Use <Tab‘> to move from ﬁéld to field on the screen.

Modify Application provides the followmg functlons

<Esc> Exnt——-Termmates the Modlfy Appllcatlon screen and returns to the det Application
screer.. » =
<F1> - Help-~Provides direct access to CCF subjects without interrupting work in progress or

using this manual to answer questions about CCF. Press <F1> to access the glossary of

-, -subjects. Tab through the list and highlight the desired subject. Press <Enter> to view

_ the text. Ifrelated information exists, you can tab to the highlighted subjects within the

« . help text or tab to the subjects listed under "See also" and press <Enter>. Press <F1>

- to access the Hypertext Help window. -Press <F10> to back out of the screens or press
<Esc/ to exit the online help and return to the program

<F2> : Llst— Provndes a lnst of elther component types or fallure modes for the appropriate

fields. You can select a component type or fallure mode from the list by highlighting a
list item and pressing <Enter>.
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<Enter>  Modify—Saves changes to the Name, Description, CCCG Level, Component Type, and
- Failure Mode fields. Simultaneously, <Enter> returns to the Edit Applications screen.

3.1.2 Adding an Application
To add an application, press <Ins> to access the Add Application screen (Figure 15). Type in the name

(mandatory), description (optional), CCCG level (mandatory), component type (optional), failure mode
(optional), and press <Enter>.

Add Application

ACP_4KV_BKR_U_CC 4160 VAC CIRCUIT BRKRS, FAIL TO CLOSE, 94/95 UPDATE, 11-4-96
ACP_4KV_BKR_U_CX 4160 VAC CIRCUIT BRKRS, SPURIOUS OPEN, 94/95 UPDATE, 11-4-96

AFW_AOV_UPD_VC  AUX FEEDWATER AOVS, FAIL TO CLOSE, 94/95 UPDATE, 11-25-96

AFW_AOV_UPD_VO  AUX FEED AOVS, FAIL TO OPEN, 94/95 UPDATE, 11-25-96

AFH_AOV-UPD VR  AUX FEED AOVS, FAIL TO REMAIN CLOSED, 94/95 UPDATE, 11-25-96

AFM_CKV_UPD_VC  PWR AUX FEED CHK VLVES, FAIL TO CLOSE, 94/95 UPD, 11-23-96

AFW_CKV_UPD_VO PWR AUX FEED CHK VLVS, FAIL TO OPEN, 94/95 UPD, 11-23-96

AFW_CKV_UPD_VR  AUX FEED CHK VLV, FAIL TO REMAIN CLOSED, 94/95 UPD, 11-23-96

Name
Description

€CCG Size -- * Component Type Failure Mode

<F1> <F2> . <Enter>
Kelp List Add

Figure 15. Generic—Add Application screen.
NOTE: Use <Tab> to move from field to field on the screen.
Ad(i Application provides the following ﬁmctions:
<Esc> Exit—Terminates the Add Application screen and returns to the Edit Application screen.

<F1> Online Help—Provides direct access to CCF subjects without interrupting work in
' progress or using this manual to answer questions about CCF. Press <F1> to access the
glossary of subjects. Tab through the list and highlight the desired subject. Press
<Enter> to view the text. If related information exists, you can tab to the highlighted-
1 subjects in the help text or tab to the subjects listed under "See also" and press <Enter>.
‘ Press <F1> to access the Hypertext Help window. Press <F10> to back out of the
screens or press <Esc> to exit the online help and return to the program.
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<F2> List—-Provides a list of either component types or failure modes for the appropriate
fields. You can add a component type or failure mode from the list by hlghhghtmg a list
item and pressing <Enter>.

<Enter> Add—-Adds the new application and returns to the Edit Applications screen.
3.2 Event Analysis
The Events function deletes an event, views comments and narratives of an event, or analyzes an event

within an application. To select the Event function, highlight the desired apphcatlon, and press <F4> to
access the Event Analysis screen (Figure 16).

. — ] ~. r— Application — .
Event Analysis |EDG_FS_DEMO
L

L-029-91-0591-FS EMERGENCY GENERATORS EDG1 AND EDG3 CONTROL RELAY ARCING.
L-029-91-0603-FS DEFECTIVE WIRE CRIMPING IN EMERGENCY DIESEL GEN CIRCUITS
L-247-86-0688-FS 2 OF 3 EMERG DIESEL GENERATOR OUTPUT BREAKERS FAIL.TO CLOS
L-247-91-0689-FS 2 EDGS FAIL TO AUTOMATICALLY LOAD: UNIT TRIP LOCKOUT RELAY
- |L-249-94-2373-FS DEGRADED AIR START SYSTEM ON EMERGENCY DIESEL GENERATORS
 |L-255-81-0596-FS ‘EDG SHUTDOWN SEQUENCERS FAILED-DIRTY CONTACTS/STUCK CLUTCH
L-255-94-2374-FS EDGS HAD DEGRADED LOAD CARRYING CAPACITY; GOVERNOR INADEQU
L-259-81-0691-FS AIR START MOTORS ON 3 OF 4 EMERG DIESEL GENS FAILED TO STA

Name L-029-91-0591-FS Src LER Plant YANKEE ROWE ::.  Power---%
Title EMERGENCY GENERATORS EDG1 AND EDG3 CONTROL RELAY ARCING. P1 0.50

P2 0.50
System © EPS Proxim Cause Uc CCCG Size .. 3... op-Det BO Mode D P3 0.10
Component EDG Shock Type -L . Timing Factor 1.00 Event Type CCF P4 ----
. Fail Mode FS’ cOupl Factor 'HAIC Shared Cause Fel. 00 Event Level S$YS P5 ----
'Plnt Type P Date -1991/11/05 Mult Units? ~ N- ‘Defense Mech MON Pé ----
P - S E— : P7 ----
: <Esc> <Del> <F4>  <F5> <Enter>_ <F8>' P8 ----
‘Exit Delete Comments Narrative Imp.Vector Appl. Summary -

Figure 16. Generic—Event Analysis screen.

The top window lists all events contained in the application selected. The bottom window contains the
information associated with the hlghhghted event. See Reference 1 of this report for more detalls about the
followmg ﬁelds ‘ : . -

‘ Narn'e—*-Provides the event code number assigned to the everit by the data coder.
' Plant—Identlﬁes the name of the nuclear power plant where the CCF event occurred

Power—States the percentage of full power. at the tlme of the CCF event

Title—Gives a shot description of the event.
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System——Names the system that mcludes the falled component
Component—Identlﬁes the name of the component that expenenced the CCF event.
Fail Mode—Defines the failure in terms of which function the components did not perform.

Plant Type—Define the type of plant where the CCF event occurred P-Pressurized Water Reactor and
B-Boiling Water Reactor.

Proxtmaté Causeé—,Characteriies the condition that is .readily ident'iﬁed'aspleading to failure (a
symptom) of a component or function. :

Shock Type—Relates the relationship of one component failure to another. That is, the shock type
classnﬁes the event as lethal (L) or nonlethal shock (NL) to the system

Coupling Factor—Descnbes the mechamsm that ties the multlple fallures together.

Date—Date of the event.

CCCG Level—Indlcates the system size or number of redundant components that can be exposed to
a CCF event. : : :

Timing Factor—This is a measure of how close in time multlple failures occurred as represented by
‘q. This value ranges from 0.00 to 1.00. : :

Shared Cause Factor—Txes two faxlures together. This value ranges from 0.00 to 1 .00, representmg
the analyst's assessment of the degree of presence of a factor or factors causing the propagation of the failure
to more than one component. This factor provides the flexibility to classify events for which detailed
information is not furnished to determine the presence of coupling factors. A value of 1 indicates that the
analyst believes the failures in the event were coupled. Values less than one represent more uncertainty
about the dependency of the failures.

Multiple Umts——States if the event affected more than one unit at a site..
- Operational Status-Detected—Shows when the évent was detected.
Operational Status-Mode—Shows when the event occurred.

Event Type—Establishes which events are used in Probabilistic Risk Assessment (PRA) CCF
parameter estimations.

Event Level—Establishes whether the failure affected just the ‘cotnponent or the system.
Defense Mechanism—Describes the defenses that you can apply to the coupling factor to prevent the
CCF event from occurring.

NUREG/CR-6268, Vol. 4 22



ComponentDegradation (P1-P8)—There are eight component degradation values. This value ranges
from 0.00 to 1.00 and indicates the extent that the degraded component failed (see Reference 1).

Event Analysis prcevides the following functions:
<Esc> Exit--Terminates the Event Analysis screen and returns to the Applications screen.

<Del> Delete—Removes an event from the selected application. To delete an event, highlight
the event and press <Del>. A prompt will ask if this event is to be removed from the
application. Enter Y or N and press <Enter> IfY is entered, CCF removes the event

~ from the list immediately.
<F4> Comments—Views comments associated with the event. You cannot edit these
: - comments. :
<F5> Narretives—Views narratives assoclated with the event. You cannot edit these
_ narratives.

<Enter> Impast Vector—Performs an event impact vector analysis (see Section 3.2.1).
. <F8  Application Summary —Summarizes the CCF statistics summary (see Section 3.4).

3.2.1 GENERIC Event Analysis

To access the Event:Analysis screen (Figure 17), highlight the desired event and press <Enter>. The
description window displays the first event (or the event highlighted) and its associated information. The
information includes the défault values for the component degradation level, timing factor, shared cause
factor, and ‘average impact vector. (You can change the default values of these fields.) CCF uses the
component degradatlon level values, timing factor, and shared cause factor to calculate the average impact
vector (shown in the bottom portron of the screen) Also, you can dlreetly input the average impact vector,
bypassmg the CCF calcu latron altogether A brxef explanatlon of these fields follows

Component Degradation——You can supply up to eight component degradation values. This value
ranges from 0. 00 to 1 00 and mdlcates the extent that the degraded component falled (see Reference 1).

Average Impact Vector—-The calculatron results based on algonthms bullt in CCF define the average
impact vector. You may mput your own numbers, if desired, mstead of using the CCF results. (See
Volume2)2 . R L

NOTE Use <Tab> to rnove from ﬁeld to ﬁeld on the screen -
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;—Event —— -
L- 219 86-1158-cc| [ Generic Event Analysis

Title 4160V BREAKERS WITH POTENTIAL RESTART FAILURE.

‘Proximate Cause DE =~ =~ Component‘negradation Level
Coupling Factor “DCP r P1 T PZ P3 P5 T P6 T P7 T P8 1

.~ Event Type -+ ccr |o 1olo 1o|o 1o|o o1|0 oﬂo o1|----~|.-,.--|
CCF Shock Type : L
Failure Mode ‘00 T ‘Timing Factor 1.00
'cCCG Size F T 6 - © 777 - shared Cause Factor 1.00

Average Impact Vector
F3 F4 F5
,‘0.0018 0.0000 | 0.0000

<Esc> <F1> - <Enter> . 3<F3> .. . <F&> | <F5> <F6>  <F7> <F8&>
Exit Help Calculate View Event Comment Narr. Previous Next Save

Figure 17. Generic—Event Analysis screen.
Generi,chvAent Analysis provides _the following functions: ,

' <Es§> Exrt—-Termmates the GENERIC Event Analysrs screen and returnsto the Event Analysis

screen
<Fl> o Online Help—Provrdes drrect access to CCF subjects without mterruptmg work in

progress or using thls manual to answer questions : about CCF. Press <F1> to access the
glossary of subjects Tab through the list and hrghllght the desired subject. Press
<Enter> to view the text. If related information exists, you can tab to the highlighted
subjects in the help or tab to the subjects listed under "See also” and press <Enter>,
Press <F1> to access the Hypertext Help window. Press <F10> to back out of the
screens or press <Esc> to exit the online help and return to the program. '

<F2> List—Provides a list of degradation values that you can insert in the Component
Degradation Level fields. To select a value for a field, press <F2>, hlghlrght a value in
the list, and press <Enter>. Exit the list by pressing <Esc>.

NOTE: <F2> is available for the Component Degradation Level fields only.

<Enter>  Calculate—Calculates the average impact vector based on the information provided.
However, you may want to txse specific values for the average impact vector. CCF
allows you to edit this field. In addition, CCF w11! only perform the calculatrons if
requested.
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<F3> " View Event—Views information about the event, including the component degradation
levels. View Event also allows you to view comments associated with the event. After
you finish viewing the information, press <Enter> or <Esc> to return to the previous
screen.

- <F4> Com ment—Direcﬂy views comments associated with the event without accessing the
View Event screen. You cannot edit these comments.

<F5> Narrative—Directly views narrative associated with the event without accessing the
View Event screen. You cannot edit these narratives.

<F6> Previous—Displays the previous event. This allows you to scroll back through the
even's in an application one record at a time.

<F7> Next—Displays the next event. This allows you to scroll forward through the events in
an application one record at a time.

<F8> Save—Saves the current screen selections and values as the default values for the next
time you summarize the statistics of the application. The message "Record saved" will
appear at the bottom of the screen to verlfy this operation. The next event will be
displayed.

3.3 Copy Application

Copy Application allows you to make copies of existing applications. All the events for the selected
application can be copiecl to anew application. To run Copy Application, highlight the application you wish
to copy and press <F5>. The Copy Application screen (Figure 18) allows you to make the copy of that
apphcatlon

CCF Copy Applicatiou screen pfovides f‘he" following functions:

<Esc> Exnt——Termmates the CCF Copy Appllcatlon screen and returns to the Apphcatnons

screen.
<Enter>  Copy ~—Copies the selected application to the apphcatlon speclfied.

3.4 Appllcatlon Summary

Application Summary calculates summary statistics for an apphcatlon based, in part, on the impact
vectors of the events belonging to that application. In addition, Calculate lets you perform these calculations
based solely upon their own input numbers, rather than using an application event list. To run Application
‘Summary, highlight the application you want and press <Enter>. The CCF Summary Statistics screen
‘(Figure 19) allows you t» include mapping of the events and/or staggering the testing scheme for the events
in your calculations. Yo may also look at point estimates of events using the Alpha-Factor model, Multiple
Greek Letter model, or hoth models.
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Copy Apblication

AFN_AOV_UPD_VC
AFW_AOV_UPD_VO
AFW_AOV_UPD_VR
AFW_CKV_UPD_VC
| AFW_CKV_UPD_VO
AFW_CKV_UPD_WR

ACP_4KV_BKR_U_CC 4160 VAC CIRCUIT BRKRS, FAIL TO CLOSE, 94/95 UPDATE, 11-4-96
ACP_4KV_BKR_U_CX 4160 VAC CIRCUIT BRKRS, SPURIOUS OPEN, 94/95 UPDATE, 11-4-96

_AUX FEEDWATER AOVS, FAIL TO CLOSE, 94/95 UPDATE, 11-25-96
AUX FEED AOVS, FAIL TO OPEN, 94/95 UPDATE, 11-25-96 ..
AUX FEED AOVS, FAIL TO REMAIN CLOSED, $4/95 UPDATE, 11-25-96
PWR AUX FEED CHK VLVES, FAIL TO CLOSE, 94/95 UPD, 11-23-96
PWR AUX FEED CHK VLVS, FAIL TO OPEN, 94/95 UPD, 11-23-96

AUX FEED CHK VLV, FAIL TO REMAIN CLOSED, 94/95 UPD, 11-23-96

Name
Description

ACP_4KV BKR U CC - _ ‘
4160 VAC CIRCUIT BRKRS, FAIL TO CLOSE, 94/95 UPDATE, 11-4-96

'CCG Size 6 Component Type - Féiiure'Mode

<F1> . <Enter>
" Help -~ Copy

Figure 18. Generic—Copy Application screen.

- 6

r Application CCCG 4 r— Application —
CCF Summary Statistics "+ |acP_skv_BKR_U_CC| .
| ]

Events Mapped to CCCG Size? (Y/N) Y
Model (Alpha, Multiple Greek, Both) A
If Multiple Greek, Use Staggered? Y
Number of independent events (unadjusted): 191.00

Events

Average event CCCG Size

6.57
included in calculations 21 of 21
Impact Vector
— N1 N2 N3 Né —
| 14.6225| . 4.8550 1.3557| 0.0250|
— w5 — N6 N7 - Ng —
| 1.8006 2.1000|-+~=====c|mececenn- !
L

<Esc>
Exit

NUREG/CR-6268, Vol.

‘Figure 19. Generic—CCF Summary Statistics screen.

- <F1> <Enter> . <F3> =~ <F5> . <F7>:
- Help . Calculate Model™  save Reports
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CCF Summary Statistics provides the following functions: -

<Esc> Exit-—Terminates the CCF Summary Stntistics screen andthen displa}s the Save/Cancel
~ window if you performed any application summarles otherwise, <Esc> returns to the
" Applications screen.

<F2> Independent Event Totals—Breaks down the number of independent events. This
‘ - - function is available when you place your cursor in the Number or Independent Events
field. Press <F2> to access the Independent Event Totals screen (Figure 20).

r Application CClG 4 = ——— — Application —
) 6 | | ccF summary Statistics | ' IACP 4KV_BKR_U cc|
[

Independent Event Totals <Esc>
P *+—Sys— mp—FM—Source—Total - Exit
ACP B4 Fl LER 73.00
ACP B4 Fl NPRDS . <F1>
ACP B4 00 Help
ACP B4 00 LER . 191.00
ACP B4 -00  NPRDS 133.00 <F3>

ACP .IB4 "SA By Plant
ACP B4 SA LER 110.00
ACP B4 SA NPRDS 33.00| <F8> <F9> <F10>
ACP B4 ' CC Mark All Range
ACP B4 CC LER -  20.00
ACP CB4 CC NPRDS 31.00 <Enter>
- Use Total

Marked Total = 191.00

<PgUp/PgDn>
Prev/Next Page

nn gysten, comp, fail mode found in app
1 value included in totals

Flgure 20. Generic—IB3reakdown of mdependent event total.
NOTE: The <F2 key is enabled for the Number of Independent Events ﬁeld only.

<Enter>  Calculate—Recalculates the impact vectors and the point estimations of the models if
you change your mapped and/or staggered selections for the application.

<F3> Model—Displays the point estimations for both models and the Bayesian Uncertainty
R DlSt] 1butlon for the Alpha-Factor Model (see Sectxons 3 4.1 and 3 4.2). '

<FS> Save—Saves the current screen selectlons and values as the default values for the next
- time you summarize the statistics of the application. The message "Record saved"” will
~appear at the bottom of the screen to verify this operation. :

<F7> o Report—Generates a speclal quantlficatlon report or an appllcatlon report (see
‘ Section 3.5).. '
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You can also alter the values included in the marked total value by adding:o'f deleting independent
events with the <F8>, <F9>, and SF10> keys (see Section 1.4).’

<Esc> Exit—Terminates the Independent Event Totals screen w1thout changing the number of
independent events field used in the calculation.
<Enter>  Use Total-—Terminates the Independent Event Totals screen and changes the number of
: independent event field used in the calculation to the marked total shown on this screen.

<F3> By Plant—Breaks down the number of mdependent events for the hlghhghted entry by
the plants which contributed to the total (Figure 21).

Application CCCG 4 r 1 — Application
[ 6 | | ccF summary Statistics | !Acp,_ucv_sxn_u_cc! _
. " . .
Independent Event Totals _ <Ese> |
| *+—Sys—Cmp—FM—Source—T pe=Independent Event Total
ACP CB4 FI LER ‘
ACP CB4 F1 NPRDS - Sys: ACP Comp: CB4
*+ ACP CB4 FM: FI  Src: LER
*+ ACP CB4 LER
*+ ACP CB4 NPRDS —Plant——————Total—
ACP CB4 ‘. -BEAVER VALLEY 1 2.00
ACP CB4 LER 1] . BEAVER VALLEY 2 - 5,00
ACP CB4 NPRDS BROWNS FERRY 1 1.00
ACP CB4 BRUNSWICK 1 1.00
ACP CB4 "LER - CALVERT CLIFFS 1 1.00
ACP CB4 NPRDS CALVERT CLIFFS 2 1.00
CLINTON 1 1.00
Marked Total = 191.00 COOPER STATION 4.00
CRYSTAL RIVER 3 1.00
DIABLO CANYON 2 1.00

#+" gystem, comp, fail mode ) Total: 73.00
urn yalue included in totals

Reports ‘

Figure 21. Generic—Breakdown of independent event totals by plant.

3.4.1 Alpha-Factor Model

The Alpha-Factor Model displays Bayesian Distributions, point estimates, and uncertainty
summary information for the model. To initiate this model, type an A in the Model field (Figure 19).
Press <F3> to access the Select Display Type (Figure 22). Use the up and down arrow keys to highlight
the appropriate uncertainty calculation method or type the highlighted letter into the Option field. Press
<Enter> to access either the Point Estimate screen (see Section 3.4.1.1), the Nonhomogeneous Bayesian
Plant to Plant Distribution menu (see Section 3.4.1.2), the Homogeneous Bayesian screen (see Section
3.4.1.3), or the Uncertainty Summary screen (see Section 3.4.1.4).

1

NUREG/CR-6268, Vol. 4 28




| 'select Display Type

TEXit
Point Estimates

Bayesian Distribution -
~ = flant to Plant
(Nonhomogeneous)
- For the Mean
(Homogeneous)

Uncertainty Summary

© Option X

F igure 22. Generic—Alpha-Factor Model menu.

3.4.1.1 Point Estimate. The Alpha-Factor Model Point Estimate screen (Figure 23) provides thé
fpllowing functions: ‘

<Esc> - - Exit—Terminates this screen and returns to the Alpha-Factor model menu.

Alpha Factor Parameter Model

Application CCCG 6.00

Parameter ~MLE

el | 0.9491095 | .

o2 | 2.43E-002 .

. o3 -, |_ 6.80E-003 |.

<o oo |-1.256-004 f
.a5 | 9.04€-003
ab 1.05€-002

f <Esc> - <F1> 7
Exit s Help

Figure 23, GeneriAlpha-Factor Model Point Estimate screen.

3.4.1.2 Nonhomogeneous Bayesian Distributions or Plant to Plant Distributions. The
Nonhomogeneous Bayesian Model Selection Menu is shown in Figure 24. Use the up and down arrow keys
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to highlight the appropriate model calculation method or type the highlighted letter into the Option field.
Press <Enter> to access either the Constrained Noninformative Prior Method (see Section 3.4.1.2.1) or the
Hierarchical Bayesian Method (see Section 3.4.1.2.2). Press <Esc> to return to the Alpha-Factor Model
menu.

Select Nonhomogeneous Model

EXit

Constrained Noninformative Prior
Mierarchical Bayes Method

Option x

Figure 24. Generio—NonhomOgeneous Model menu.

3.4.1.2.1 Constrained Nonlnformatlve Prior—The results of Constramed Nonmformatlve Pnor'
calculatlons are displayed in Figure 25. '

r Application CCCG 4 : : ’ " — Application o
| 6.00 | Constrained Neninformative |ACP_4xv_BKR_U_CC|
L J "~ Prior Results L I

—] b SthX Hedian mgm G5th% mmpm= Mean e
7.75E+000] 4.156-001] 0.7961521] 0.9791589] 0.9999278] 0.9491521
4.60E-001] 1.83E+001] 6.30E-005f 1.06E-002] 9.55E-002] 2.44E-002
4.90E-001] 7.24€+001] 2.39E-005| 3.02€-003] 2.59E-002| 6.72E-003
7.506-002] 2.09e+002] 9.17E-051] 1.97e-037] 1.02E-033] 3.58E-004
4.86E-001] 5.44E+001] 3.04£-005] 3.97E-003] 3.41E-002] 8.84E-003]
4.83E-001] 4.55E+001] 3.51E-005 4;705;003! 4.07E-002] 1.05E-002

<Esc> <F3> » <F5> <F7>
_ Exit Full Distr. Grephs Reports

Figure 25. Genenc—Constramed Nonmformaxwe Prior Results
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The Constrained Noninformative Prior Results provides the following functions::

<Esc> Exit—Terminates this screen and returns to the Nonhomogeneous Model menu.
<F3> Full Distribution—Displays the full distribution for each applicable alpha. (Figure 26).
<F5> Graphs—Plots the probability density or Vlcumulative distribution. To initiate this

function, press <F5>, enter the plot type either cumulative or density and press <Enter>.
Next enter the alpha parameter to plot (from 1 to CCCG number), and then press
<Enter> to plot the distributions.

<F7> Reports——Printé an Estimation Report of the Constrained Noninformative Prior Results.

2.186-007| 5.96E- 007| 2.96£-007
8.97€-007| 6.15€-030 1.24€-006
| 5.826-006] 1.2¢E-024| 8.29E-006
2.39E-005| 1.28E-020 -005| 3.48E-005
'9,90€-005| 1.32€-016| 1. 1.46E-004] -
4.136-004| 1.36£-012] | 6.256-004
6.59E-004| 2.68E-011 -004| '1.00E-003
9.71E-004| 3.05E-010 1.48E-003
1.81E-003| 1.41€-008| 2.80E-003| .
3.03£-003| 2.76E-007 03| 4.69E-003
4.74E-003| 3.15€-006] 7.38E-003
7.226-003| 2.47€-005 03| 1.12€-002
8.91E-003| 6.24E-005 1.39€-002
1.10E-002| 1.50E-004 1.73£-002
1.826-002| 8.16E-004| " 2.86E-002

. 2.59E-002| 2.08E-003 4.06E-002

1.00£+000 3.38£-002| 3.80£-003 5.30E-002
1.00E+000 | 4.45-002| 6.54€-003| 6.96E-002
1.00E+000| 1.90€-001| 5.27¢-002| 8.85€-003 8.

3
9
2

2€-002

<Esc> |

Figure 26. Genenc—-Full dlstnbutlon of the constramed nonmformatlve prior results.
The Full Dlstnbutlon screen provndes the followmg functlon

<Esc> Exit——Terminates this screen -and retums to the Cdﬁéﬁained Noninformative Prioxj
Results screen. :

3 4.1.2, 2 Hlerarchical Bayeslan Method——'l'he results of H:erarchlcal Bayesnan menu is
displayed in Figure 27.
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Hierarchical Bayesian Méthoau'

L

EXlt )

. 'Vleu Prevuous Results
Run New Calculation o

Optlon.

<Esc> <Enter>- .. . -
Exit Continue

Figure 27. Generic—Hierarchical Bayesian Method menu. -

Use theup and down arrow keys to hlghllght the approprlate selection or type the hlghhghted letter i mto

thé Option field. Press <Enter> to either View Previous Results (see Section 3.4.1.2.3.1) or Run New.
Calculation (see Sectlon 3.4. 1 .2.3 .2). ‘Press <Esc> to retum to the Nonhomogeneous Model menu screen.’

3.4.1.2.3.1 Hlerarchlcal Bayesian Method—V'ewPrev:ous Results—The results of the;f

last Hierarchical Bayesnan calculatlon saved will be dlsplayed in Flgure 28..

r Application CCCG | ?" — — — —_— 'ré-‘Appl§cation -
| 6.00 |- Bayesian Distribution - |acp_skv_BKR_U cc|
L — | uUsing Beta Binomial Calculation | L i

— 8 b 5th¥ Median =g—= 95th%
7.07E+001] 2.39E+000] $.27E-001] 9.71E-001] 9.92E-001

<Esc> <F3> <F5> <F7>
Exit “Full Distr.. . Plot" " Print -

Figure 28. Generic—Hierarchical Bayesian Method results.
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The Hierarchical Bayesian Method results screen provides the following functions:

<Esc> Exit—Terminates this screen and returns to the Hierarchical Bayesian menu screen.

<F3> ‘Full Distribution—Displays the full posterior distribution for each applicable alpha (Fig-
- ure 26). - : : : » '

<F5> Plot Distribution—Plots the probability density or cumulative distribution. To initiate

“this function, press <F5>, enter the plot type either cumulative or density and press
<Enter>. Next enter the alpha parameter to plot (from 1 to CCCG number), and then
~ press <Enter> to plot the distributions.

<F7> Print Model—Prints an Estimation Report of the Hierarchical Bayesian Method
Distribution. See Sections 3.4.1 and 3.4.3 for more details.

3.4.1.2.3.2 Hierarchical Bayesian Method—Run New Calculations—An introduction screen
(Figure 29) provides information about the Hierarchical Bayesian calculation.

Intermediete files may be saved during the computation. To save these files
select yes in Save Files and enter a file name.

- Save Files: N (Y/N)
File Name : DATAFILE ; : User Defined Boundaries
~ Alpha Beta

Run Use Ln - Cmp -
Calc. Scale -Bnds | - Minimm Maximm Pts | Minimm  Maximm Pts

X . | 3.29E-001-1.77E+003 100 | 1.232-002 1.58E+001 100

X A ! wzecEnene en-e- E--u- =o-

X T - e E-n-v -n-e- E--vn ---

‘wiewafemen wcecsfeens wee’| weman Eomme eo==e Eemve ene

csweefesne seivcfuins ocns | cecccfeden necrefrane ~aa

_<Enter>
Continue

Figure 29. Generic—Hierarchical Bayesian Method—Run new calculation initial screen.

... To create intermediate files, enter Y, and enter a name for the file(s). The Hierarchical Bayesian
method may be run for an individual alpha, several alpha values, or for all of the alpha values. To run the
calculation for an alpha place an X in the Run Calculation Column. If you wish to.have the computer
generate the boundaries, place an X in the Computer Ends column. If you wish to use the Log Normal Scale,
place an X in the Use Ln Scale Column. .

<Esc> Exit—Terminates this screen and returns to the Hierarchical Bayesian menu screen.
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<Enter> - Continue—Continues with the Hierarchical Bayesian Calculation. -

Calculation progress updates will be displayed at the bottom of the screen throughout the calculation.
To terminate the calculation at anytime, press <Esc>. A message will appear asking you to confirm the
termination of the calculation, press Y to terminate, N to cancel the terminate and continue the calculation.
Once the calculation has completed the Hierarchical Bayesian Method Results screen (Figure 28) will be
dxsplayed

3.4. 1 3 Hamogeneous Bayes:an Dlstrlbutlons. The results of Homogeneous Bayesxan calculatxons
are displayed in Figure 30. - ; o o

. — Application —

r Application CCCG -
IACP 4KV _BKR_U cc|

6.00° ‘ ‘Alrpha-Facfor Model Distributions

Prior Distribution Summary -
a b = 5th% === Median 95th%

Mean ==q

9.50E+000f 5.00E-001

2.50E-001

9.75E+000

5.00E-002) 9.95E+000
5.00E-002| 9.95E+000

5.00E-002

9.95E+000

0.8126362
4 .49E-007
5.88E-028
5.88E-028

.88E-028

0.9757208

-4 .64E-003

5.88E-008
.88E-008

1.21E-001

0.9997943

2.76E-002
2.76E-002
2.76E-002

10.9499999})
2.50E-002]

5.00E-003

5.00E-003

5.00E-003

1.00E-001

5
9.90E+000f 6.27E-015

5
'5.88E-008
6.27E-005

5.95€-002

1.00E-002})
—

Posterior Distribution Summary

b

S5thX

95th%

Mean

Median

1.98E+002
5.10E+000
1.40E+000
7.50€-002
1.85E+000
2.20E+000

1.06E+001
2.03E+002
2.07E+002
2.08E+002
2.06E+002
2.06E+002

'0.9218828

9.84E-003
7.03E-004
1.28£-020
1.43E-003
2.11E-003

0.9504991
2.29e-002
5.21€E-003
2.77e-007
7.35E-003
9.02e-003

0.9713753
4.41E-002
1.78E-002
2.08E-003
2.14E-002
2.41E-002

0.9490712
2.44E-002

"6.71E-003

3.59€-004
8.84E-003
1.05E-002

MLE —=
0.9491095

2.43E-002
6.80E-003
1.256-004
9.04E-003
1.05€-002

<Esc>  <Enter> <F3> <F5>  <F7>
Exit A Calculate Full Distrib Plot Print

Figure 30. Generic—Homogeneous Bayesian Distributions.
The Homogeneous Bayesian Distribution screen provides the following functions:

<Esc> Exit—Terminates this screen and returns to the Alpha Factor Model menu.

<Enter>  Calculate—Allows you to enter distribution parameters from Al to CCCG size and then
calculates the prior and posterior distribution summaries. ks s

NOTE: The Program calculates the distributions using the set of i input values in column "a". Default
values in column "a" are provided, ‘based on the CCCG size. You can input your own "a" values and
recalculate the distributions. Save the application to retain the new values; otherwise, exit from the option,
and the program will default back to the original values suggested in column "a". ‘Note that any time you

change the CCCG size for the application, the program will default to the suggested values in column “a
for the new CCCQ size.
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<F3>

<F5>

<E7>

! r Application CCCG 4

Full Distribution—Displays the full posterior distribution for each applicéble alpha (Fig-
ure 25).

Plot Distribution—Plots the probability density for the prior and posterior distributions.
To initiate this function, press <F5>, enter the alpha parameter to plot (from 1 to 6), and
then press <Enter> to plot the distributions.

Print Model—Prints an Estimation Report of the Bayesian Distribution. See
Sections 3.5.1 and 3.5.3 for more details.

3 4.1.4 Bayesian Uncertainty Summary. The results of Bayesian Uncertamty calculations are
dxsplayed in Figure 31.

r— Application —
| ACP_4KV_BKR_U_CC
L

6.00 | Bayesian Distribution
| Summary of Uncertainty Results

for al Type: Generic

fUncertainty

b

S5thX

' Median

95th%

Mean eo=

Constrained
Noninformat.

+0.00E+000

+0.00E+000

+0.00E+000

+0.00E+000

+0.00E+000

+0.00E+000

Hierarchical
Bayesian

7.07E+001

2.39E+000

$.27E-001

9.71E-001

9.92E-001

9.67E-001

From the
Mean

+0.00E+000

+0.00E+600

+0.00E+000

+0.00E+000

+0.00E+000

+0.00E+000

<> <F8> <F9>
Print Previous Next
Screen . . Screen

Figure 31. Generic—-—Bayesi uncertaty summ.

The Bayesian Uncertainty Summary screen (Figure 31) pfbvidés the follo@iﬁg functions:

<Esc>

<F7>

<F8>

<F9>

Exit—Terminates this screen and returns to the Alpha Factor Model menu.

Print Model—Prints an Uncertainty Summary Report of the Bayesnan Dlstrlbutlons See
Sections 3.5.1 and 3.5.3 for more details.

Previous Screen—Displays the previous alpha comparison screen.

Next Screen—Displays the next alpha comparison screen. . .
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3.4.2 Multiple Greek Letter Model : .

To initiate the Multiple Greek Letter models (Figure 32), type an Min the Model ﬁeld (Figure 19) and
press the F3 key to generate the model.

Multiple Greek Letter Parametric Model

Application CCCG 6.00

Parameter MLE

1-Beta .. |. 1.58E-001
Beta 7.26E-001
Gamma 8.42E-001
Delta 9.95£-001
Epsilon 5.83E-001
. Mu | == E---- .

<Esc>
Exit

Figure 2. Generic—Multiple Greek Factor Parametric Melf |
| 3.5 Genericf Report O'ptions
The Report option allows you to create the folloWing reports:
¢ Application (unmapped events)
. Event Summary Statistics (unmapped gvepts)
. App!ication (mapped events)
. App!ication Summary (mapped eyents)
¢ Detailed Events (mapped even;s)
¢  Event Summary Statistics (mapped events)
. Application Event Report (mapped évents) -

Figure 33 or Figure 34 appears if you type N or Y in the Events Mapped to CCCG Size field
respectively. See Sections 3.5.1 through 3.5.7 for specific details about the reports.
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Search Reports

EXit

Application Report
EVent Summary Statistics

Option X

'

nmapped—event, Search Reports screen.

Figure 3. Genricf-—

Search Reports

EXit

Application Report
APplication Summary
Detailed Events

EVent Summary Statistics
Application Event Report

Option ‘X

Figure 34. Generic—Mapped—event, Search Reports screen. -
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3.5.1 Application Report (Generic Unmapped)
1.

2.

-title and output file name; however, you may change the defaults by snmply typing over the

Type N to perform calculations without mapping the event.

Press <F7> to access the Search Reports screen (Figure 33).

Type A or highlight Application Report.

Press <Enter> to access the Report Options screen (F igure 35). CCF provides a default report

existing text.

Report Options

Report Title |
Event Summary Statistics : |

Output File Name

NOTE: File Name = "CON" - Output report to the screen.’
"PRN" - Output report to the printer.
" " - No report is produced.
<ESC> - No report is produced.
other - Valid DOS file name. Examples are:
A:LISTING, C:\REPORT\REP1, and RESULTS.

Figure 35. Generic—Report Options screen.

5.

| Speclfy an output destmatlon As a default, the screen will display the report (CON). You may

change this to one of the following::

PRN Prints the report on the attached printer.

" If the file name is left blank, no report will be generated.
<Esc> No report will be generated

other Enter a valid DOS filename. The report will be printed to that file. This file
can then be printed later or transferred to another machine via a diskette.

Press <Enter> once you supply an output destination. A report similar to Figure 36 will be
generated. :
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3.5.2 Event Summary Statistics Report
1. Type N to perform calculatiéns without mapping the event.
2.  Press <F7> to access the Search Reports screen (Figure 33).
3. Type Vor hnghhght Event Summary Statistics. : e

4. Press <Enter> to access the Report Optlons screen (F 1gure 35) CCF provides a default report
©+  title and output file name; however, you may change the defaults by sxmply typing over the
existing text.

Estimation Reporf (G‘en‘eric. "lﬁpact)

Application ACP_CB4_CC

Common Cause Component Group = 6 - Average event CCCG size 5.90
Adjusted Independent events - 173.00 Total events in application 21
Unadjusted independent events 173.00

Included R
in Total Sys Cmp Source Totals
ACP
ACP LER
ACP NPRDS
ACP
ACP LER
ACP NPRDS
ACP
~_ACP CB4 CX. LER .
“7 0 ACP - " NPRDS -
< ACP., L BT I
* ACP LER
ACP NPRDS .
ACP LER 33.00

. .Alpha Model.

N1 27.6072 0.0008 al 9.68E-001 sob ::3.86E-006

N2~ 4.7485 N5 0.0000 o2 2.29E-002 oS5 +0.00E+000

N3 0.8637 N6 1.0000 o3 4.16E-003 o6 4.82E-003

Events: i ’

L-XxX-86-1158-CC, L-XxX-87-1161-CC, L-XXX-80-1163-CC, L-Xxx-80-1173-CC,
L-XXX-87-1181~ CC,{ L-XXX+82-1183- CC, L-XXX-86-1188-CC, L-Xxx-81-1193-CC,
L-XXX-88-1201-CC, L-XXX-85-1202-CC, L-XXX-85-1203- CC, L-Xxx-87-1206-CC,
N-XXX-85-1215-CC, N-XXX-85-1216-CC, N-XXX-87-1217-CC, N-Xxx-86-1218-CC,
N-XXX-87-1219-CC, N-XXX-92-1221-CC, N-XXX-891‘|’223-C_C, N'XXX'90'1226'CC,
N-XXX-86-1228-CC Beo e T

1995/09/07 - 15537

Figure 36. Generic—Example of a Generic Impact Estimation Report.

5. Specify an output destination, As a default, the screen will display the report (CON). You may
change this to one of the following:
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PRN Prints the report on the attached printer. © ~~* ~7 "7 7 .

" ‘ If the file name is left blank, no'report will be generated.
<Esc> No report will be generated. -+
other Enter a valid DOS filename. The report will be printed to that file. This file

can then be prmted later or transferred to another machme viaa drskette

) -
fyre

: Press <Enter> once you: supply an output destmatron A report sumlar to Flgure 37 wrll be

generated.

3.5.3 Application Report (Generic Mapped Impact) o

1.

2.

Type Y to perform mapped calculations. = |

Press <F7> to access the Search Reports : screen (F igure 34)

Type R or highlight Application Event Report and press <Enter>

The Select Report Type menu will be drspla)ie_d.

Select the uncertainty model for the report. -

Press <Enter> to access the Report Options screen (F igore‘ 355 CCF provides a default reporti‘}
title and output file name; however, you may change the defaults by srmply typing over the

existing text.

Specify an output destination. As a default, the screen will dlsplay the report (CON). You may
change this to one of the followmg R :

PRN Prints the report on the attached prmter

" If the ﬁle name is leﬁ blank no report wrll be generated R
<Esc> "No report will be generated
other Enter a valid DOS ﬁlename:. The report will be printed to that file. This file

can then be printed later or transferred to another machine via a diskette.

Press <Enter> once you supply an output déstination. A report similar to the report provided
in selected uncertainty option willPe generated (Figure 38).
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Event Summary Statistics

Application EDG_FS_DEMO Component
Total Events 55 Fajlure Mode
e : CCCG Size

é

CCCG SIZE f21¢26), (31¢15), [41¢11), [51(3)

SHOCK TYPES NL(44), LC1T)

COMPONENT TYPES  EDG(55)

FAILURE MODES FS(55)

COUPLING FACTORS HDCP(19), OMTC(9), HaMM(6), OMTS(6), OMTP(4), HDSC(S),
HQIC(3), EI(2), EE(1), OOOP(1), 000S(1)

PROXIMATE CAUSES 1C(20), DC(7), DE(4), DM(4), HA(4), HP(4), IE(4), PA(4),
HX¢1), Q1¢1), ap¢1), u(1)

SYSTEMS

EPS(55)

PLANTS SEQUOYAH 1(4), BROWNS FERRY 1(3), FARLEY 1(3),
* " INDIAN ‘POINT 3(3), BRUNSWICK 1(2), CLINTON 1(2),
INDIAN POINT 2(2), PALISADES(2), PALO VERDE 1(2),
'SUSQUEHANNA 1(2), VOGTLE 2(2), YANKEE ROWE(2),
"ARKANSAS 1(1), BEAVER VALLEY 2(1), BRAIDWOOD 1(1),
BRAIDWOOD 2(1), BROWNS FERRY 3(1), CALVERT CLIFFS 2(1),
DRESDEN 3(1), FARLEY 2(1), GRAND GULF 1(1), HATCH 2(1),
‘MCGUIRE- 1¢1), NORTH ANNA 2¢1), PALO VERDE 2(1),
PALO VERDE 3(1), PEACH BOTTOM 2¢1), PERRY 1(1), :
ROBINSON 2(1), SOUTH TEXAS 2(1), SUMMER 1(1), SURRY 1(1),
SUSQUEHANNA 2(1), THREE MILE ISLNDC1), VERMONT YANKEEC1),
‘VOGTLE 1¢1); -ZION 1(1), ZION 2¢1) :

OP ST (WHEN DET) . BO(50), OP(5)

OP STATUS (MODE) O(34), D(21)

EVENT TYPE

CCF(55)

DEFENSE MECHAN.

MON(C26), MAI(14), FSB(6), DIV(S),yNON(Z), UKN(2)

1997/06/14 - 02:05:56 - . - “7. { page - 1 -

Figure 37. Generic—Example of a Generic Event Summary Statistics Report.
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Estimation Report (Generic Mapped Impact)

Application EDG_FS_DEMO

Common Cause Component Grcdp : ‘6« Average event CCCG size '42.83
Adjusted Independent events 1643.10 Total events in application 55
Unadjusted independent events  775.00 . ~ e

Included

in Total Sys Cmp FM Source Totals
EPS EDG FR
EPS EDG FR LER 587.00
EPS EDG FR
EPS EDG FS
EPS EDG FS LER ‘
EPS EDG FS NPRDS  11.00
EPS EDG FX LER 23.00

Alpha Model

N1 7.8655 8.2757 al 0.9665335 oS5 4.84E-003
N2 12.4137 13.2501 a2 7.26E-003 o6 7.78E-003
N3 14.1969 . . o3 8.31E-003 o7 -----E----
N4 8.9886 oo ; .5 - ob 5.26E-003 o8 -~---E----
Events: S
L-029-91-0591-FS, L-029-91-0603-FS,
L-249-94-2373-FS, L-255-81-0596-FS,
L-259-82-0692-FS, -L-259-86-0597-FS,
L-277-95-2376-FS, L-280-91-0694-FS,
L-286-92-0702-FS, L-295-94-2588-FS,
L-317-80-0619-FS, L-320-80-0627-FS,
L-327-80-0622-FS, L-327-80-0623-FS, |

L- 47-86-0688-FS, L-247-91-0689-FS,
L-
L-
L-
L-
L-
L-
L-339-87-0638-FS, L- 348 80- 0703 FS, L-
, L=
, L-
L-
L-
L-
N-

2

255-94-2374-FS, L-259-81-0691-FS,
261-93-0598-FS, L-271-84-0600-FS,
286-87-1237-FS, L-286-90-0693-FS,
296-88-1172-FS, L-304-94-2378-FS,
325-82-0699-FS, L-325-82-0700-FS,
327-80-0624-FS, L-327-82-0701-FS,
8-81-0705-FS, L-348-81-0706-FS,
9-90-0645-FS, L-387-82-0710-FS,
95-85-0652-FS, L-412-93-0654-FS,
25-90-0734-FS, L-425-91-0659-FS, :
57-90-0747-FS, L-461-92-0725-FS,
28-85-0685-FS, L-528-87-0533-FS,
13-84-1240-Fs

34
L-364-81-0707-FS, 36
L-387-85-0647-Fs,
416-82-0711-FS,
~440-87-0660-FS, L- 556-90-0736-FS,
461-93-0726-FS, L-499-91-0728-Fs,
529-87-0540-Fs, L-530-87-0731-FS,

3
4
-4
5
3

L-
L-
L-
L-

1997/06/14 « 02:11:19

Figure 38. Generic—Example of a Generic Application report.

3.5.4 Application Summary Report (Generic Mapped Impact)
1. TypeYto perform mapped calculations. |
2. Press <F7> to access the Search Reports screen (Figure 34).
3. Type P or highlight Application Summary Report.
4. Press <Enter> to access the Report Options screen (Figure 35). CCF provides a default

report title and output file name; however, you may change the defaults by simply typing over
the existing text.
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5.  Specify an output destination. As a default, the screen will drsplay the report (CON) You may
change this to one of the followmg

PRN Prints the report on the attached printer.
" If the file name is left blank, no report will be generated.
<Esc> No report will be generated.

other ~ Enter a valid DOS filename. The report will be printed to that file. This file
can then be printed later or transferred to another machine via a diskette.

6. Press <Enter> once you supply an output destmatlon A report similar to Figure 39 will be
B generated

. Applications Listing

ccce
Application Size Description

EDG_FS_DEMO 6 DEMO APPLICATION: EVENTS WITH COMPONENT EDG AND SYSTEM FS
L-029-91-0591-FS, L-029-91-0603-FS, L-247-86-0688-FS,
L-247-91-0689-FS, L-249-94-2373-FS, L-255-81-0596-FS,
L-255-94-2374-FS, L-259-81-0691-FS, L-259-82-0692-FS,
L-259-86-0597-FS, L-261-93-0598-FS, L-271-84-0600-FS,
L-277-95-2376-FS, L-280-91-0694-FS, L-286-87-1237-FS,
" L-286-90-0693-FS, L-286-92-0702-FS, L-295-94-2588-FS,
296-88-1172-FS, L-304-94-2378-FS, L-317-80-0619-FS,
320-80-0627-FS, L-325-82-0699-FS, L-325-82-0700-FS,
327-80-0622-FS, L-327-80-0623-FS, L-327-80-0624-FS,
327-82-0701+FS, L-339-87-0638-FS, L<348-80-0703-FS,
-348-81-0705-FS, L-348-81-0706-FS, L-364-81-0707-FS,
-366-83-0708-FS, L-369-90-0645-FS, L-387-82-0710-FS,
387-85-0647-FS, L-388-84-0651-FS, L-395-85-0652-FS,

L-
L-
L-
if;L
L-
L-
L-
L-

L-
-412-93-0654-FS, L-416-82-0711-FS, L-424-90-0735-FS,
L-425-90-0734-FS, L-425-91-0659-FS, L-440-87-0660-FS,
L=456-90-0736-FS, L-457-90-0747-FS; L-461-92-0725-FS,
L-461-93-0726-FS, L-499-91-0728-FS, L-528-85-0685-FS, .
L-528-87-0533-FS, L-529-87-0540-FS, L-530-87-0731-FS,
N-313-84-1240-FS

1997/06/14 02:12:18

Figure 39. Gcnericr—-Exple o Geerc Appication Summ report.
3.5.5 , ;Detaileqé E",e,,'!FS, (Geoeric_ Mappet!)

1. Type Y to perform triappeti calculations.

2. | Press <F7> toaccess‘ the >S‘earch Reports sereen (Figure 34).

3.  Type P or highlight Application Summary Report.
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6.

‘Press <Enter> to access the Report Options screen (Figure 35), CCF proVides a default report

title and output file name; however, you may change the defaults by simply typing over the
existing text.

Specify an output destination. Asa default, the screen will drsplay the report (CON) You may
change this to one of the following:

PRN Prints the report on the attached printer.

"' . Ifthefile name is left blank, no report will be generated.

<Esc> * No report will be generated.

other  Entera valid DOS filename. The report will be printed to that file. This file
can then be printed later or transferred to another machine via a diskette.

Press <Enter> once you supply an output destination. A report similar to Figure 40 will be
generated.

3.5.6 Event Summary Statistics (Genéric Mapped)

1.

2.

Type Y to perform mapped calculatrons

Press <F7> to access the Search Reports screen (Fi 1gure 34)

Type Vor hrghlrght Event Summary Statistics.

Press <Enter> to access the Report Optrons screen (F igure 35) CCF provides a default report
title and output file name; however, you may change the defaults by simply typing over the

existing text.

Specify an output destination. Asa default, the screen will drsplay the report (CON). You may
change this to one of the followmg '

~PRN Prints the report on the attached printer.

ne If the file name is left blank, no report will be generated.
<Esc> No report will be generated.

other Enter a valid DOS filename. The report will be printed to that file. This file"
can then be printed later or transferred to another machine via a diskette.

Press <Enter> once you supply an output destmatlon A report similar to Flgure 41 will be
generated.
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, Application Detail Report

Apptication EDG_FS_DEMO

Common Cause Component Group -6 Average event CCCG size
Adjusted Independent events 1643.10 Total events in application
Unadjusted independent events 775.00 S

Included
in Total Sys Cmp Source Totals
EPS
EPS LER
EPS
EPS
EPS : LER
EPS NPRDS
EPS LER

Alpha Model

2.83
. .55

N1 7.7671 N5 . 8.1359 ol 0.9672358 - o5 4.76E-003
N2 12,1000 . N6 - 13.2831 o2 7.08E-003. o6 .7.78E-003
N3 13.7509 [T o3 B.05E-003 , a7 ~sev-E----

Events:

N6 B.6516 -NB, --vemceos ob 5.06E-003 - a8 -===-E~---

L-029-91-0591-FS, L-029-91-0603-FS, L~247-86-0688-FS, L-247-91-0689-Fs,
L-249-94-2373-FS, L-255-81-0596-FS, L-255-94-2374-FS, L-259-81-0691-Fs,
L-259-82-0692-FS, 1.-259-86-0597-Fs, L-261-93-0598-FS, L-271-84-0600-FS,
L-277-95-2376-FS, L-280-91-0694-FS, L-286-87-1237-FS, L-286-90-0693-Fs,
L-286-92-0702-FS, L-295-94-2588-FS, L-296-88-1172-FS, L-304-94-2378-FS,
L-317-80-0619-FS, L-320-80-0627-FS, L-325-82-0699-FS, L-325-82-0700-FS,
L-327-80-0622-FS, L-327-80-0623-Fs, L-327-80-0624-FS, L-327-82-0701-FS, . -
L-339-87-0638-FS, L-348-80-0703-FS, L-348-81-0705-FS, L-348-81-0706-FS,
L-364-81-0707-FS, -L.-366-83-0708-FS, L-369-90-0645-FS, L-387-82-0710-FS,

L-387-85-0647-FS, L
L-416-82-0711-FS, L-
L-440-87-0660-FS, L-
© L-461-93-0726-FS, L-49
L-529-87-0540-FS, ' L-530-87-0731-FS, N-313-84-1240-FS = -

1997/06/14 02:12:35

.45

-388-84-0651-FS, L-395-85-0652-FS, L-412-93-0654-FS,

424-90-0735-FS, L-425-90-0734-FS, L-425-91-0659-Fs,

~456-90-0736-FS, L-457-90-0747-FS, L-461-92-0725-Fs,

-499-91-0728-FS, L-528-85-0685-FS, L-528-87-0533-Fs,
5 e
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Event Summary Statistics

Application ACP_CB4_CC © 777 Component
Total Events 21 Failure Mode
K . ' : CCCG Size 6

CCCG SIZE [61¢10), [81(7), [21(4)

SHOCK TYPES CRLAI7), LC4)

COMPONENT TYPES  CB4(21)

FAILURE MODES cce21)

COUPLING FACTORS OMTC(10), HDCP(4), HQIC(3), HDSC(Z), HQW(‘D, OMTP(1)

PROXIMATE CAUSES 1C(15), DC(2), DE(2), PA(1), U(1) . Ce e

SYSTEMS ’ ACP(21) FEERE ST

PLANTS "' BROWNS FERRY 1(2), BROWNS FERRY 2(2), DAVIS-BESSE 1(2),
' BEAVER VALLEY 2(1), BRUNSWICK 2(1), COOPER STATION(1),
'DIABLO CANYON 2(1), DRESDEN 2(1), FARLEY 1(1), - <~
FITZPATRICK(1), FORT CALHOUN 1(1), GINNA(1), LASALLE 2(1),
OYSTER CREEK(1), SALEM 1(1), SAN ONOFRE 1(1),
“ 'WASHINGTON NP 2(1), WATERFORD-3(1) = b

OPERATION STATUS ;’aoo(11>’,‘ B00(10)

EVENT TYPE " CCF(21)

DEFENSE MECHAN. .- MAI(12), HQN(9)

1995709707 .0 47:09:11 : s ‘"bage\f'." 17

Figue 41. Generio—Exhriﬁile of; Mapped Evel;xt Summary Statistics report
3.5.7 Application Event Report (Generic Mapped)

1. Type Y to perform mapped calzulations.

2. Press <F7> to access the Search Reports screen (Figure 34).

3. Type A or highlight Applicatioh Repbrt.

4. Press <Enter> to access the Report Options screen (Figure 35). CCF provides a default report

title and output file name; however, you may change the defaults by simply typing over the

existing text.

5.  Specify an output destination. As a default, the screen will display the report (CON). You may

change this to one of the following:
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" PRN  Prints the report on the attached printer.
" If the file name is left blank, no reporf will be generated.

<Esc> No report will be generated.

other Enter a valid DOS filename. The report will be printed to that file. This file
can then be printed later or transferred to another machine via a diskette.

Press <Enter> once you supply an output destination. A report similar to Figure 11 will be

generated. The report will contain the application events instead of the search events in Figure
11, but the information for each event is the same.
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- 4, SPECIFIC

SPECIFIC edits applications and events, analyzes the events of an application, and summarizes the
values of applications statistically. The Edit function allows you to modify, insert, and delete data contained
in an application. The Event function allows you to delete, view comments, or analyze existing events of
an application and to calculate "what-if" type situations. SPECIFIC provides mapped calculations and results
from adjusted as well as unadjusted independent events. The Application Summary function summarizes
CCF statistics using various modeling techniques for point estimations, selecting a staggered testing scheme,
and creating reports. To run the SPECIFIC option, type P in the Option field of the main menu or use the
up and down arrow keys to highlight SPECIFIC. Press <Enter> to access the Appllcatlons screen (Figure
42). SPECIFIC provxdes the following functions:

Applications ||

ACP_4KV_BKR_U_CC 4160 VAC CIRCUIT BRKRS, FAIL TO CLOSE,'94/95 UPDATE, 11-4-96
ACP_ 4KV BKR_| U €X 4160 VAC CIRCUIT BRKRS, SPURIOUS OPEN, 94/95 UPDATE, 11-4-96
AFW_AOV_UPD_VC  AUX FEEDWATER AOVS, FAIL TO CLOSE, 94/95. UPDATE, 11-25-96
AFH_AOV_UPD_VO AUX FEED AOVS, FAIL TO OPEN, 94795 UPDATE, 11-25-96-
AFW_AOV_UPD_VR - AUX FEED AOVS, FAIL TO REMAIN CLOSED, 94/95 UPDATE, 11-25-96
AFW_CKV_UPD_VC “PWR ‘AUX FEED CHK VLVES, FAIL TO CLOSE, 94/95 UPD, 11-23-96
AFW_CKV_UPD_VO ~" PWR AUX FEED CHK VLVS, FAIL TO OPEN, 94/95 UPD, 11-23-96
AFW_CKV_UPD_VR™' AUX FEED CHK VLV, FAIL TO REMAIN CLOSED, 94/95 UPD, 11-23-96

Name - ACP_ 4|<v BKR_U_CC
Description 4160 VAC CIRCUIT BRKRS, FAIL TO CLOSE, 94/95 UPDATE, 11-4-96

CCCG Size 6 - - Component Type S Failure Mode =

<Fé> <F5> . <Enter>
Events Copy Appl. Summary

Figure 42.  Specific—Application list for the Specific option.

<Esc> Exit—Terminates Applications screen and returns to the main menu.
<F3> .Edit—Edits the application (see Section 3.1)..-
<F4> Events—Removes events from a list, views event comments, analyzes an event, and per-

forms summary statistics for an application (see Section 4.1).

<F5> Copy—Copies an application to a new application. (see Section 3.3)
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<Enter>  Application Summary—Directly performs summary statistics for an application (see
Section 4.2).

4 1 Event Analysns

The Events function deletes an event views comments of an event, or analyzes an event within an

appllcatlon To select the Events function, highlight the desired appllcatlon and press <F4> to access the‘

Event Analys1s screen (Flgure 43).

. Application —
Event Analysis [ACP_&4KV_BKR_U_CC
1

219-86-1158-CC 4160V BREAKERS WITH POTENTIAL RESTART FAILURE.
44-87-1161-CC 4160V BREAKERS FAIL TO CLOSE. .

59-80-1163-CC ALTERNATE BKRS FAIL TO CLOSE AND NORMAL BKRS FAIL TO RECLO
77-88-1234-CC 4160V BREAKER CLOSURE CIRCUITRY DISABLED.

86-84-1094-CC 4160V BREAKERS FAIL TO OPERATE DURING LOSS OF OFFSITE POWE| .
09-94-2427-CC SEVERAL 4KV BREAKERS WOULD NOT -CLOSE S
9-95-2428-CC CRACKED INTERNAL CAM_FOLLOWERS IN AC BREAKERS

4~82-1183-CC STARTUP XFMR BREAKER & #3 DIESEL BREAKER FAILED TO CLOSE -

L-2

L-2
L-2
L-2
L-2
L-3
L-30
L-32

Name L-219-86-1158-CC Src LER = - " Plant OYSTER CREEK .- Power---%
Title 4160V BREAKERS WITH POTENTIAL RESTART FAILURE. S ) P1 0.10-

‘ - P2 0.10
System ACP Proxim Cause DE  CCCG Size 6 Op- Det BO Mode D P3 0.10
Component CB4 Shock Type L Timing Factor 1.00 Event Type CCF P4 0.01
Fail Mode 00 Coupl Factor HDCP Shared Cause Fc1.00 Event Level SYS P5 0.01
Plnt Type B Date 19856/12/06 Mult Units? N Defense ‘Mech MON P6 0.01
- - 1P7 ----
<Esc> <Del> <F4> <F5> <Enter> <F8> |p& ---- |
Exit Delete . Comments Narrative Imp.Vector Appl. Summary +

Figure 43. Specific—Event Analysis screen.

The top window lists all events contained in the application selected. The bottom window contains the

information associated with the highlighted event. See Reference 1 of this report for more details about the
following fields.

Name—Provides the event code number assigned to the event by the data coder.
Plant—Identifies the name of the nuclear power plant where the CCF event oceurl'ed.
Power—States the percentage of full power at the time of the CCF event.
Title—Gives a short descnptlon of the event. |

System—Names the system that mcludes the falled component
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Component—Identifies the name of the component that experienced the CCF event.
Fail Mode—Defines the failure in terms of which function the components did not perform.

. Plant Type——Deﬁne the type of plant where the CCF event occurred P-Pressurlzed Water Reactor and
B-Boxlmg Water Reactor. :

Proximate Cause—Characterizes the condition that is readily identified as leadmg to failure (a
symptom) of a component or functron

Shock Type—Relates the relationship of one component failure to another. That is, the shock type
classifies the event as lethal (L) or nonlethal shock (NL) to the system. :

Coupling Factor—Describes the mechanism that ties the multiple failures together.

Date—Date of the event.

CCCG Level—Indicates the system size or number of redundant components that can be exposed to
a CCF event.

Tlmmg Factor—This is a measure of how close in time multiple failures occurred as represented by
“q ” Thrs value ranges from O 00 to l 00 S :

* Shared Cause Factor—Ties two farlures together. This value ranges from 0. 00 to 1.00, representing
the analyst's assessment of the degree of presence of a factor or factors causing the propagation of the failure
to more than one component. This factor prov1des the flexibility to classxfy events for which detailed
information is not furnished to determine the presence of coupling factors. A value of 1 indicates that the
analyst believes the failures in the event were coupled. Values less than one represent more uncertainty
about the dependency of the failures.

Mutltiple Units—States if the event affected more than one unit at a site.
_’Operational Statustetected;Shows when the eévent was detected. -
Operational Status-Mode—Shows when the event occurred.

" Event Type——Establlshes whlch events are used in Probablhstlc Rlsk Assessment (PRA) CCF
parameter estimations. -

Event Level—Estabhshes whether the faxlure affected Just the component or the system.

Defense Mechamsm——Descnbes the defenses that you can apply to the QOuplmg factor to prevent the
CCF event from occurring.

Component Degradation (P1-P8)—There are eight component degradation values. This'value ranges
from 0.00 to 1.00 and indicates the extent that the degraded component failed (see Reference 1).
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411 SPECIFI,C‘EventVImpact Vector Analysis .

<Esc> ~Ex1t'—'.I‘ermmates the Event Analysns screen and returns to the Applications screen.

<Del> . . -Delete—Removes an event from the selected application. To delete an event, hxghhght
~the event and press <Del>. A prompt will ask if this event is to be removed from the
application. Enter Y or N and press <Enter>. If Y is entered, CCF removes the event

., from the list immediately, - '

<F4> Comments—Views comments associated with the event. You cannot edit these'{

comments o
<F5> Narratives—Views narratives associated with the event. You cannot edit these narratives.

<Enter> . Impact Vector—Performs an event analysis (see Section 3.2.1).

1

<F8> Application Summary —Summarizes the CCF statistics summary (see Section 3.4).

To access the Application Specific Event Analysis screen (Figure 44), highlight the desired application :

and press <Enter>, The description window displays the first,event (or the event highlighted) and its «
associated information. You can change the default values for the following fields: Cause, Shock Type,
Component Degradation Level, Coupling, Map Up Factor, Event Type, Fail Mode, Timing Factor, Shared
Cause Factor, Average Impact.Vector, and Application Specific Impact. CCF uses these values to calculate
the average impact vectors and the application specific impact vectors (shown in the bottom portion of the
screen). Also, you can directly input the average impact vector, bypassing the CCF calculation altogether.

A ‘brief description of the Map Up Factor, Component Degradation Level, Average Impact Vector, and
Application Specific Impact fields follows. ,

Map Up Factor—Reflects whether the target system size is larger, equal or smaller than the ongmal

system (see Reference 2).

Component Degradation—You can supply up to four component degradation values. This Level

(Value) value ranges from 0.00 to 1.00 and indicates to what extent a degraded component failed (see
Reference 1). o , .

"+ Average Impact Vector—The calculation results (based on algorithms built in CCF) that define the

average impact vector. You may input your own numbers, if desired, instead of using the CCF results (see
Reference 2).

3

Application Speclﬁc—The calculation results (based on algorithms built in CCF) that adjust the

Ixnpact original impact vector by d¢counting for qualitative and quantitative differences between the orlgmal
and target systems (see Reference 2). :
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' — Abplication -—,
JACP_4kv_BKR_U _CC| | Application Specific Event Analysis
L j

Event Code L;219i86711584CC
- Title 4160V BREAKERS WITH POTENTIAL RESTART FAILURE. -

Applicability Factors (:omponent Degradation Level

r P1 1 P3 ¢ P4 + PS5 ¢ P6 ¢ P7 P8 4
Cause 1.00 |o 10 0. 1o|o 10 o o1|o o1|o o1|----|----|
Coupling 1.00 -1 1
Map Up Factor 1.00 Timing Factor 1.00 ° - Event CCCG Size 6
Failure Mode 1.00 Shared Cause Factor 1.00 Appl. CCCG Size 6
Event Type CCF

L RRRRRRERRRRRRRRRERRERE Appl ication sPeci fic Inpact Vector **?***i****'*it****t**

§ N/AR
1

<Esc> <Enter> <F1> <F2> <F3> <F4>  <F5> - <F6> - <F7> <F8>
Exit Calculate Help List View Event Comments Narr. Previous Next Save

Figure 44. Specific—Application Specific Event Analysis screen. -
‘NOTE: Use <Tab> to move from field to field on the screen.

* Application Specific Event Analysis ,provideé the followihg functions:
-<Esc> Ex1t—-Termmates the SPECIFIC Event Analysis screen and returns to the Event Analysis
screen. : S :

“<Enter> Calculate—Calculates the impact vector based on the information provided. However,
: you may want to use specific values for the average 1mpact vector. CCF allows you to

edlt this ﬁeld

<F2> List—Provides an L or NL selection for the Shock Type field. To selectan L or NL, press
<F2>, hlghhght your selectlon, and press <Enter>. Exit the list by pressmg <Esc>.

<F3> = View Event——Vlews event mformatlon, mcludmgthe component degradatlon values. You
- _can also view the comments associated with this event by pressing <F4> in the V1ew
Event screen. e :
<F4> Comments—Edits comments associated with the event analysis.
-<F5>. . Narrative—Edits narrative associated with the event analysis.
<F6> | Previous—Displaysvthe' previbué event. This allows yoﬁ' to scroll back through the events

in an application one record at a time.
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<F1> Next—-stplays the next event. ThlS allows you to scroll forward through the events in
an apphcatlon one record at a time. . ‘

<F8> Save—Saves the current screen selections and values as the default values for the next
' time you summarize the statistics of the application. ;The message "Record saved" will
appear at the bottom of the screen to venfy thlS operatlon The next event wxll then be

displayed. v

4 2 Appllcatlon Summary S
Application Summary calculates summary statistics for an appllcatron based in part, on the impact
vectors of the events belonging to that application. In addition, Calculate lets you perform these calculations
based solely upon their input numbers, rather than usmg an appllcatlon event list. To run Applications
Summary, highlight the application you want and press <F8>. The CCF Summary Statistics screen
(Figure 45) allows you to stagger the testing scheme in the calculations. You may also look at point
estimates of events using the Alpha-Factor Model Distribution, Multiple Greek Letter Dlsmbutlons, or look
at the Bayesian Dlstrlbutnon for the Alpha-Factor Model Ly .

r Application CCCG 4 . . -f— Application — -~ .
6 | CCF Sumary Statisties.|' - . |ACP_4kv_BKR. U CC| -
i L §

Model (Alpha, Multiple Greek, Both) A

If Multlple Greek, Use Staggered7 Y
Number of ‘independent events (unadjusted) “4:191.00
Number of indeperdent events (adjusted) 174.42

" Averagé event CCCG Size =~ ' 6.57

Events included in calculations 21 of 21

] . ) Impact Vector

—~ N1 — N2 — N3
14,6225 | . 4.8550 | -. - 1,3557

N5 N6
1.8006 2.1000

EE T

<F1> <Enter> <F3> <F5>
-Help . . Calculate = Model - Save ,  Reports

Figure 45. Specific—CCF Summary Statistics screen.
CCF Summary Statistics provides thé following functions: ' -
<Esc> Exit—Termirnates the CCF Summary Statistics screen, and then displays the Save/Cancel

window if you performed any appllcatlon summarles, otherW1se, <Esc> returns to the
 Applications screen. - e sE S
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<F2> Independent Event Totals—Breaks down the number of independent events. This
- function is available when you place your cursor in the Number or Independent Events
field. Press <F2> to access the Independent Event Totals screen (Flgure 46).

NOTE: The <F2> key is enabled for the Number of Independent Events field only.

Application
| ccF summary statistics | EDG_FR_NEW _‘

Application CCCG
[ 4: , ]

Independent Event Totals <Esc>
*+—Sys—Cmp—FM-——Source—Total- Exit
*+ EPS DGN FR LER 567.00
*+ EPS DGN FR NPRDS 2.00 <F1>

EPS DGN FS LER - 750.00 Help

. .EPS DGN FS NPRDS 11.00

EPS DGN FX LER 23.00 <F3>
By Plant -

<F8> <F9> <F10>
Mark All Range

<Enter>
Use Total

Marked Total = 569.00

<PgUp/PgDn>
Prev/Next Page

st gystem, comp, fail mode found in app
wkn value included . in totals

Press <F2> for breakdoun of total

Flgure 46. Specific—Breakdown of independent event total.

<Enter> Calculate—-Recalculates the impact vectors and the point estimations of the models if you
change your mapped and/or staggered selections for the application.

. <F3>  Model—Displays the point estimations for both models and the Bayesian Uncertainty
Drstrlbutlon for the Alpha-Factor Model (see Sectlons 42. 1and 4.2.2).

- <F5> o ) ASave—Saves the current screen selectlons and values as the default values for the next
. time you summarize the statnstlcs of the apphcatlon The message "Record saved" will

-  appear at the bottom of the screen to venfy this Operatlon

<F7> Report—Generates a special quantlﬁcatlon report or an apphcatlon report (see
. Section 4.3).

You can also alter the values included in the marked total value by adding or deleting independent
events with the <F8>, <F9>, and <F10> keys (see Section 1 4.

<Esc> Exit—Terminates the Independent Event Totals screen without changing the number of
independent events field used in the calculation.
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<Enter>" - - Use Total—Terminates the Independent Event Totals screen and changes the number of
‘ mdependent event field used in the calculation to the marked total shown on this screen.

<F3> By Plant—Breaks down the number of mdependent events for the hlghlxghted entry by
- theplants which contributed to the total (Figure 47). - ‘

Application CCCG
[ &

- ' Application
| ccF sumary statistics | EDG_FR_NEW - _[

Independent Event Totals <Esc> ]
*+—Sys—Cmp—FM—Source—T ==Independent Event Total
*+ EPS DGN FR LER -5 . o
*+ EPS DGN FR NPRDS - Sys: EPS Comp: DGN

EPS DGN FS LER ~ 7p FM: FR- Src: LER

EPS DGN - FS NPRDS ’ : :

EPS OGN FX LER' ——P lant———  Total—
: ‘ ARKANSAS 1 ' 5.00

ARKANSAS 2 5.00
" BEAVER VALLEY 1 0.00
BEAVER VALLEY 2 1.00
BIG ROCK POINT 3.00
BRAIDWOOD 1 1.00
BRAIDWOOD 2 1.00
BROWNS FERRY 1 - -4.00
BROWNS FERRY 2 1.00
BROWNS FERRY 3 4.00

Marked Total = 569.00

%R R REEREREN

n4u gystem, comp, fail mode - Total: .567.00
ki value included in totals

Reports
Press <F2> for breakdown of total

Figure 47._ Specifio—-—Breakdown of independent event totals by plant.
4.2.1 Alpha-Factor Model

The Alpha-Factor Model displays Bayesian Distributions, pomt estimates, and uncertainty summary
information for the model. To initiate this model, type an A in the Model field. Press <F3> to access the
Select Display Type (Figure 48). Use the up and down arrow keys to highlight the appropriate uncertainty
calculation method or type the highlighted letter into the Option field. Press <Enter> to access either the
Point Estimate screen (Figure 49), the Nonhomogeneous Bayesian Plant to Plant Distribution menu (see
Section 4.2.1.2), the Homogeneous Bayesian screen (see Section 42.1 .3), or the Uncertainty Summary
screen (see Sectlon 4 2 1.4).

4.2.1.1 Point Estimate. The Alpha-FéctorModel Point Estimate screen prbvidés 'th'e'following functions:

'<Esc>  Exit—Terminates this screen and retumsltzq the Alpha-Factor model menu.
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Select Display Type

EXit

Point Estimates

Bayesian Distribution
- Plant to Plant
(Nonhomogeneous)
- For the Mean
(Homogeneous)

Uncertainty Summary

Option X

Figure 48. Specific—Alpha-Factor Model menu.

r Application CCCG 5 - . — Application —
| 6.00 | Alpha Factor Parameter Model |AcP_4xv_Bkr_u_cc|
| i | j

Parameter MLE

o 0.9491095
o2 2.43E-002
o3 6.80E-003
ok - 1.25E-004
o5 - 9.04E-003 -
ab 1.056-002 |

Figure 49. Specific—Alpha-Factor Model Point Estimate screen.

4.2.1.2 Nonhomogeneous Bayesian Distributions or Plant to Plant Distributions. The
Nonhomogeneous Bayesian Model Selection Menu is shown in Figure 50. Use the up and down arrow keys
to highlight the appropriate model calculation method or type the highlighted letter into the Option field.
Press <Enter> to access either the Constrained Noninformative Prior Method (see Section 3.4.1.2.1) or the
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Hierarchical Bayesian Method (see Section 3.4.1.2.2). Press <Esc> to return to the Alpha-Factor Model
‘menu. :

Select Nommgéneous Mode!._;

EXit

Constrained Noninformative Prior|
Hierarchical Bayes Method - - |

Option X

Figure 50. Speciﬁo—Nonhomogeneous Model menu.

4.2.1.2.1 Constrained Noninformative Prlor--The results of Constramed Nonmformatlve Prior
calculatlons are displayed in Figure 51. '

r Application CCCG 4 — Application —
6.00 | Constrained Noninformative .. |acpP_skv_BKR_U_cc|
| L J Prior Results L I

e 8 b 5thX ==g= Median =mp= 95th¥X === Mean ==
7.74E+000)] 4.15E-001] 0.7958122] 0.9791301] 0.9999279| 0.9490712
4.60E-001] 1.84E+001] 6.30E-005] 1.06E-002] 9.55E-002] 2.44E-002
4.90E-001] 7.25E+001] 2.39E-005] 3.02E-003] 2.58E-002] &.71E-003
5.00E-001] 1.39E+003] 1.42E-006[ 1.63E-004] 1.37E-003] 3.59E-004
4.86E-001] 5.44E+001] 3.04E-005] 3.97e-003] 3.42E-002] 8.85E-003
4.83E-001) 4.55e+001} 3.50E-005 4.70E-003'! 4.06E-002] 1.05€E-002

<F3>‘ <F5> <P
Fqll Distr. Graphs Reports

Figure 51. Specific—Constrained Noninformative Prior Results.
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- The Constrained Noninformative Prior Results provides the following functions:
<Esc> Exit—Terminates this screen and returns to the Nonhomogeneous Model menu.
<F3> Full Distribution—Displays the full distribution for each applicable alpha. (Figure 52).

<F5> Graphs—Plots the probability density or cumulative distribution. To initiate this function,
press <F5>, enter the plot type either cumulative or density and press <Enter>. Next enter
the alpha parameter to plot (from 1 to CCCG number), and then press <Enter> to plot the
distributions. "

<F7> Reports—Prints an Estimation Report of the Constrained Noninformative Prior Results.

A*1 A*2 - A*3 -
1.91E+001. 5.95E+000 - 4.70E+000

4.08E-001| 5.60E-002] 3.47E-002
4.31E-001| 6.49E-002] 4.14E-002
--4.65€-001| 7.95E-002| 5.28E-002f . -
. 4.94E-001]| 9,37E-002] 6.42E-002)
'5,28E-001| 1.12E-001| 7.94E-002
-5 ,68E-001| 1.37E-001| 1.00E-001
5.84E-001| 1.47E-001] 1.09E-001
5.98E-001| 1.57E-001| 1.18E-001
6.22E-001| 1.75E-001] 1.34E-001
6.45E-001| 1.93E-001| 1.50E-001
6.67E-001| 2.12E-001{ 1.67E-001) .
6.90E-001| 2.33E-001| 1.86E-001
7.03E-001| 2.45E-001) 1.98E-001
7.16E-001| 2.59E-001{ 2.11E-001
7.51E-001| 2.96E-001| 2.44E-001
7.786-001| 3.29E-001| 2.78E-001
8,01€E-001| 3.58e-001| 3.06E-001
8.25€-001( 3.92E-001 3.40E-001
8.40E-001( 4.16E-001| 3.63£-001

T <Ese>
Exit

Figure 52. Speclﬁo—Full dxstrlbutlon of the Alpha-Factor model

4.2.1.2.2 H:erarchlcal Bayesian Method—The results o}}hcrarchxcal Bayesnan menu is displayed
in Figure 53. : V ,

59 NUREG/CR-6268, Vol. 4




Hierarchical Bayesian Method

EXit_

} View Previous Results
Run New Calculation

Optién: X

<Esc> . - <Enter> .
Exit Continue

- Figure 63. Specific—Hierarchical Bayesian Method menu. -

© Usethe up and down arrow keys to Highlight the appropriate selection or type the highlighted letter into
‘the Option field. Press <Enter> to either View Previous Results (see Section 4.2.1.2.2.1) or Run New
. Calculation (see Section 4.2.1.2.2.2). Press <Esc> to return to the Nohl;omogeneous’ Model menu.

4.2.1.2.2.1 Hierarchical Bé yesian Method;\h'ew Previous Results—Theresults ofthé
last Hierarchical Bayesian calculation saved will be displayed in Figure 54.

" The Hierarchical Bayesian Method»revsu'lts screen provides the following functions.

Bayesian Distribution EDG_FR_NEW

[ Average CCCG ',: : —_— 'Application
2.83 l ' -]
Using Beta Binomial Calculation

a b 5thX Median 95th% memm Mean -
al] 1.00E+001}] 5.30E-001} 8.89E-001) 9.60E-001} 9.91E-001) 9.50E-001
a2| 6.64E+000] 2.14E+002f 1.36E-0028 2.87E-002f 5.156-002] 3.00E-002
o3) 3.46E-001) 2.39E+001] 1.00E-004) 3.07E-003] 7.00E-002] 1.42E-002

<Esc> ' <F3> <F5> <F7>
Exit Full Distr. Plot Print

Figure §4. Specific—Hierarchical Bayesian Method results.

<Esc> Exit—Terminates this screen and returns to the Hierarchical Bayesian menu screen.

<F3> Full Distﬁbutioh—-Displays the full posterior distribution for each applicable alpha
(Figure 52).
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<F5>  PlotDistribution—Plots the probability density or cumulative distribution. To initiate this
function, press <F5>, enter the plot type either cumulative or density and press <Enter>.
Next enter the alpha parameter to plot (from 1 to CCCG number), and then press <Enter>
to plot the distributions. »

<F7> Print Model—Prints an Estlmatlon Report of the Hierarchical Bayesian Method
Dlstrlbutlon See Sections 3.5.1 and 3 5.5 for more details.

4.2.1.2.2.2 Hierarchical Bayesian Method—Run New Calculations—An introduction
screen (Figure 55) provides information about the Hierarchical Bayesian calculation.

Intermediate files may be saved during the computation. To save these files
select yes in Save Files and enter a file name.

Save Files: N (Y/N)
File Name : DATAFILE . User Defined Boundaries
- Alpha Beta

Calc. Scale ~Bnds | - Minimum Maximm Pts | Minimm  Maximm Ptsj-

X | 3.29e-001 1.77E+003 100 | - 1.23E-002 - 1.58E+001 100

X

<Enter>
Continue

- Figure 65. Specific—Hierarchical Bayesian Method—Run new calculation initial screen.

To create intermediate files, enter Y, and enter a name for the file(s). The Hierarchical Bayesian
method may be run for an jndividual alpha, several alpha values, or for all of the alpha values. To run the
calculation for an alpha place an X i in the Run Calculation Column. If you wish to have the computer
generate the boundaries, placean Xi in the Computer Ends column If you wish to use the Log Normal Scale,
Aplace anXin the Use Ln Scale Column S

<Ese>  Exit—Terminates this screen and returns to the Hierarchical Bayésian menu screen.
_ <Enter>  Continue—Continues with the Hierarchical Bayesian Calculation.
Calculation progress updates will be displayed at the bottom of the screen throughout the calculation.

To terminate the calculation at anytime, press <Esc>. A message will appear asking you to confirm the
termination of the calculation, press Y to terminate, N to cancel the terminate and continue the calculation.
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Once the calculation has completed the errarchncal Bayesian Method Results screen (Flgure 54) will be

dlsplayed

4.2. 1.3 Homogeneous Bayesian Distributions. The results of Homogeneous Bayesian calculations

are displayed in Figure 56.

. { Application CCCG |

6.00 | | Alpha-Factor Model Distributions j

Application
FEP_csa_cc

]

' ) Prlor
a b

Distribution. Sumary

9.506+000( 5.00E-001
2.50E-001}) $.75E+000
5.00E-002§ 9.95E+000
5.00E-002§ 9.95E+000
5.00E-002) 9.95E+000
1.00E-001]] 9.90E+000

5th% Median 95th% = Mean

8.12E-001)f 9.75E-001[ 9.9%€- 9.50£-001

. 2.83E-006] 4.64E-003) 1.21E-001}§ 2.50E-002

2.09E-007] 7.84E-007§ 2.76E-002¢ 5.00E-003

2.09E-007

.84E-007| 2.76E-002f 5.00E-003

7
2.09E-007| 7.84E-007| 2.76E-002| 5.00E-003
é

4 .00E-007)

.47E-005] 5.95E-002] 1.00E-002

Posterior Distribution Summary

2.11E+0021 8.90E+000% 9.35E-
1.89E+000) 2.18E+002] 1.43t
9.13E-001% 2.19E+002] 1.66E

; b Sthi

Median =— 95th¥%
001] 9.60E-001f§ 9.78£-001

-003} 7.15E-003) 2.06E-002
-0044 2.77e-003( 1.28E-002

5.08E-002§ 2.19E+002} 1.50E-007 8.87e-006( 1.23E-003
1.85E+000§ 2.18E+002{ 1.35E-003| 6.97E-003) 2.03E-002
4.20E+000] 2.15E+002) 6.80E-003] 1.76E-002) 3.63E-002

Mean
9.59E-001
8.59E-003
4.15€E-003
2.31E-004
8.41E-003
1.91E-002

<Esc> . <Enter>

Exit Calculate

<F3> . . <F5>
Full Distrib Plot

Figure §6. Specific—Homogeneous Bayesian Distribution.

<F7>
Print

The Homogeneous Bayesian Distribution screen provides the following functions:

<Esc> Exit—Terminates this screen and returns to the Alpha Factor Model menu.

<Enter> Calculate—Allows you to enter distribution pafamcters from A1 to CCCG size and then
calculates the prior and posterior distribution summaries.

NOTE: The Program calculates the distributions using the set of input values in column "a". Default
| values in column "a" are provided, based on the CCCG size. You can input your own "a" values and
recalculate the distributions. Save the application to retain the new values; otherwise, exit from the optlon

and the program will default back to the original values suggested in column "a". Note that any time you
change the CCCG size for the appl1catlon, the program will default to the suggested values in column "a"

for the new CCCG size.

<F3> Full Distribution—Displays the full posterior distribution for each applicable alpha
(Figure 52).

NUREG/CR-6268, Vol. 4

62




<F5> Plot Distribution—Plots the probability density for the prior and posterior distributions.
To initiate this function, press <F5>, enter the alpha parameter to plot (from 1 to 6), and

“then press <Enter> to plot the distributions.
<F7> Print Model—Prints an Estimation Report of the Bayesian Distribution. See

Sections 3.5.1 and 3.5.5 for more details.

4.2.1.4 Bayesian Uncertainty Summary. The results of Bayesian Uncertainty calculations are
displayed in Figure 57.

' — Application
| ReP_d4kv_BKR_U_CC|
l }

r Application CCCG 4
{ 6.00 | Bayesian Distribution

{ s Sumary of Uncertainty Results
for ol

Type: Specific

5th%

Median =

Ancertainty
Constrained
Noninformat.

+0.00E+000

b

+0.00E+000

+0.00E+000

+0.00E+000

~ 95th¥X =

+0.00E+000

+0.00E+000] -

Hierarchical
Bayesian

7.07e+001

2.39E+000

9.27€-001

9.71£-001%

9.92E-001

9.67E-001

From the
fMean
IL

+0.00E+000

+0.00E+000

+0.00E+000

+0.00E+000

+0.00E+000

+0.00E+0C0

<F9>
Next
Screen

<F8>
Previous
Screen

<F7>
Print

<Esc>
Exit

Figure 67. Specific—Bayesian Uncertainty Summary.

The Bayesian Uncertainty Summary screen (Figure 57) provides the following functions.

<Esc> Exit—Terminates this screen and returns to the Alpha Factor Model menu.

<F7> . Print Model—Prints an Uncertainty Sufnmary Report of the Bayesian Distributions. See
Sections 3.5.1 and 3.5.5 for more details.

<F8> ‘Previous Screen—Displays the previous alpha comparison screen.

<F9> Next Screen—Displays the next alpha comparison screen.
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4.2.2 Multlple Greek Letter Model

To initiate the Multiple Greek Letter models (Figure 58), type an M in the Model field (Figure 45).

Multiple Greek Factor Parametric Model

Application CCCG 4

Parameter - ‘MLE

Beta 5.85E-002
Gamma 5.54E-001

. <Enter>
Summary

Figure 68. Specific—Multiple Greek Factor Parametric Model.

Press <F7> to access the Search Reports optlons See Sectlons 3.53 through 3.5.6 for more detalls

about these report options.
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5. REPORT

REPORT generates report outputs based on: applieations independent events (IE) totals, events, event
text, etc. To generate a report, type R or use the up and down arrow keys to highlight REPORTS. Press
<Enter> to access the Reports main menu (Figure 59).

Reports

EXit

Applications
1E Totals
Events
Event Text
Plants
- Systems .
Component Types
Failure Modes
PRoximate Causes
Coupling Factors
‘§ SHock Types
. Op Status (Mode)
Op St (When Detect)
EVent Types
Defense Mechanlsms

. Optton X

Fiur 69. Reports ain menu.
6.1 Applications

Applications generates a report based on selected applications. To select applications, Type A or use
the up and down arrow keys to highlight Applications. Press <Enter> to access the Application Reports

screen (Figure 60).

Choose either a generic or specific report and press <Enter$ to access the Application Reports optionsk
screen (Figure 61). The following reports are available to either selection:

Apphcatlon Summary—Generates an application hstmg showmg the application name, CCCG level,
description, and associated events for each application selected.

Calculation Results—Furnishes the application name, CCCG, average event redundancy, adjusted or
unadjusted independent events, total number of events in application, included in total (events included in
the calculation), system, component, failure mode, source, total events in application, alpha-model values,
and associated events.
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- Application Reports

EXit

feneric
Ppecific

Option X

Figure 60. Application Reports menu.

Event Statistics—Provides the apphcatlon pame, component, a count of the total events that fall mto'

the various CCCG, shock types, coupling factors, fallure modes, and other CCF categones

Detailed Events—Provides ahard copy of the CCF summary statistics, alphamodel, event descnptlon
event analysis, and plant-specific impact vector assessments for each event in the application.

Whatever report type you select, a screen similar to the Select Applications screen will appear
(Figure 62). This screen displays all applications currently contained in the database. On this screen, you
must indicate the application or applications on which to base the report.

Application Reports

Egi.t

alcutation Results
vent Statistics

gppllcation Su:mary '
letailed Events

Option K

Figure 61. Application Reports options menu.

oof
i
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Select Applications-

AFWMOTFS
AFWPMPFR
AFWPMPFS
AFNPMPFX
AFNTURFR
AFWNTURFS
AFWVLVVC
AFWNVLWVO

‘Name AFWPMPFS
Description

ccce Levelr 4 COmponenf Type Failure Mode

<Esc> <Enter> <F8> <F10>
Exit - . Select . .. Mark , : Range

Figure 62. Select applications to report.
Sel‘éctbApplications provides the following functions:

 <Esc> Exnt—Termmates the Select Applications screen and returns to the Application Reports
' i menu '

'<Enter>' Select—Chooses the currently highlighted appllcatlon (or applications) for reportmg .

’ ; Press <Enter> to access the Report Option screen (Figure 63). CCF provides a default
report title; however, you may change this by simply typing-over existing text. In
addition, you must specify an output destination. As a default, the screen will display the
report. However, you may change this to one of the following:
PRN  Prints the report on the attached printer.
" If the file name is left blank, no report will be generated.
<Esc> No report will be generated.

other  Enter a valid DOS ﬁlenamé. | Theireport will be printed to that file. This file
can then be printed later or transferred to another machine via a diskette.

Once you supply an output dgstination, press <Enter>. The report will be generated.
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Report Options -

Report Title
Applications Listing

Output File Name

NOTE: File Name = "CON" - Output report to the screen.
“PRN" - Output report to the printer.
w ® - No report is produced.
<ESC> - No report is produced. “
other - Valid DOS file name. Examples are:
- A:LISTING, C:\REPORT\REP1, and RESULTS.

Figure 63. Report Options screen—Applications Listing.

5.2 Events

To produce thls report, type E on the Reports main menu (Figure 59) or use the up and down arrow -
keys to highlight Events. Press <Enter> to access the Events Report screen (Figure 64). On this screen, you

must indicate the sort order for the report. , As shown, you can sort the report by plant name, system,
| component types, or failure modes. Sort the events by highlighting an order or select an order by entering
the highlighted letter. Press <Enter> to access the Report Options screen (Figure 63). Refer to Section 5.1.

Events Report

! . ' i

Sort Events By...

omponent

Yame
Eystem
ailure Mode

Option §

Figure 64. Select sort order for Events Report.
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5.3 Event Text

To create this report, type an T on the Report main menu or use the up and down arrow keys to
highlight Event Text. Press <Enter> to access the Event Reports screen (Figure 65). Select the events to
report using <F8>, <F9>, and <F10> as described in Section 1.4. Once you have marked the events, press
<Enter> to access the Report Options screen (Figure 63). Refer to Section 5.1.

'Event Reports

-XXX-80-0014-FS NEITHER AFP STARTED DUE TO AUTOSTART DEFEAT SWITCH ON
-XXX-83-0010-FR THRUST BEARING TEMPERATURE HIGH DUE TO IMPROPER MAINTENANCE
-XXX-83-0055-FR LEAKING CHECK VALVE CAUSED AFPS TO BECOME VAPOR BOUND
-XXX-87-0004-FR BOTH M-D AFPS TRIPPED DUE TO SUCTION PRESSURE FLUCTUATIONS
XXX-68-0024-FR ALL DIESEL GENERATORS FAILED TO RUN. ~°
=XXX-72-0026-FS DIESEL GENERATOR WOULDN'T START DUE TO DESIGN DEFICIENCY.
XXX-73-0023-FS BOTH DIESELS. FAILED TO START DUE TO HATER IN AIR SYSTEM.
XXX-73-0025+FS ‘NEITHER DIESEL GENERATOR 'COULD RESTART. ™"
XX-73-0027-FR INCORRECT LINEUP PREVENTED DIESEL GENERATOR OPERATION
X-73-0035-FR DIESEL AIR START SOLENOID VALVE RELAY CIRCUIT DESIGN ERROR.
-74-0018-FR RHR SUCTION VALVE CLOSURE CAUSED RCS BOILING.
;5 -0032-FR DIESEL GENERATOR CONTROL WIRES BURNED.
-7
-7

X-

6-0012-FS RHR PUMPS PREVENTED FROM RESTARTING
6-0054-FS FEEDWATER PUMP FAILED DUE TO VAPOR BOUND
-0020-FR DIESEL GENERATOR RADIATOR TUBES PLUGGED.

X
XX
XX
XXX
=XXX
XXX~
XXX~

L-
L-
L-
L-
N-
N-
N-
‘N-
N-
N-
N-
N-
N-
N-
N-

<Esc> <Enter> <F8> <F9>
Back Report Mark ALl

Figure 65. Select Event Report screen.

5.4 Plants

To start this report, type P on the Reports main menu or use the up and down arrow keys to highlight
Plants.: Press <Enter> to access the Plants Report screen (Figure 66). From this screen, you must
indicate the sort order for the report. As shown, you can sort the plants by plant name or plant type. Select
an order by entering the highlighted letter or hlghhghtmg Nameor Type Press <Enter> to access the Report
ptions screen (Figure 63). Refer to Section 5.1.
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Plants Report

. sort Plants BY...

Name
Iype

opt N

Figure 66. Select sort order for Plants Report.

5 5 Other Report Opt|ons

Youcanrunthe other report OpthﬂS listed in the Reports menu by typmg the hlghllghted letter orusing

the up and down arrow keys to hlghhght option. Press <Enter> to access the Report Optlons screen (Figure
63). Refer to Section 5.1. ' :
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6. UTILITY

UTILITY rebuilds the database, changes the monitor type, calculates "what if" situations, converts
parameters from one model to another, or changes your password. To select UTILITY, type U on the main
menu or use the up and down arrow keys to highlight UTILITY. Press <Enter> to access the main menu
of the Utilities screen (Figure 67). The following sections discuss each Utility option.

Utilities

EXit

Rebuild
Database
Indexes Only

Monitor Type |
Color .
Black/White

Colstants: Prior
Distribution’

CAlculator

Conversions

NPRDS Agreement

Change Password

" option X

Figure 67 Utility main menu.

6 1 Rebuild

Rebuild restructures the database and re-mdexes the data If the data seems corrupted, perform a
rebuild. However, you may rebuild the database anytime because the rebuild process compacts the data and
generally helps the software run faster.

There are two types of rebuild: Database and Indexes Only. The Database option rebuilds all database
files. The Indexes Only option reconstructs all index files (e.g., *.IDX). Use the Indexes Only optnon when
access to data via the index files has been corrupted. e .

6.1.1 Database Option

If the database has been damaged, use the Database option to recover all data files; otherwise, use this
option to restructure and optimize the database.
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To recover the database, type D or use the up and down arrow keys to highlight Database. Press
<Enter> to access the Database Recovery screen (Figure 68). Enter a Y and press <Enter> to continue,
or enter an N and press <Enter> to termmate the rebulld process...

i

6;1.2 | ind'exes 'dnly Op‘fi_dn*'

- To rebuxld the iridexes only, type Toruse the up arid down arrow keys to hlghhght Indexes Only Press

<Enter> to access the Index Recovery screen (Figure 69). Enter a Y and press <Enter> to continue, or
enter an N and press <Enter> to terminate the rebuild process. . -

Database Recovery

wARNING...
All data base files will be rebuilt by this optien. If you suspect
that your database has been damaged, you can use this option to try to
recover the data files.  This process may take some time to complete.
1f .your database has not- been damaged this option will restructure and
optimize your database. -

Do you ulsh to continue? |N|

Figure 68. Database Recovery screen.

Index Recovery

WARNING...
All datebase indexes will be rebuflt by this optien. If you suspect
that your database has been damaged, you can use this option to try to
recover the date files. This process will be somewhat faster than the

, .Rebuild Data Base option, but will not restructure and optimize your
1 ~vdatabase Cif needed) -= only attempt to correct index errors..
o o " Do you wish to.-continue? |N] -

Figure 69. Index Recovery screen.
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6.2 Monitor Type
You can specify monitor type and select color or black and white. CCF will adjust appropriately.

6.3 Constants-Prlor Distribution

You can specify constant values used in the CCF uncertainty calculations for prior distribution
parameters To select Constants, type N or use the up and down arrow keys to highlight Constant. Press
<Enter> to access the prior distribution parameters screen (Figure 70). From this screen, you may specify
the initial "a" and "b" parameters to be used in the uncertainty distribution calculations. Enter the "a" and
"b" values in the appropriate fields. Press <Enter> to save the mformatlon and return to the Constants menu.
Press <Esc> to terminate and return to the Constants menu.

Prior Distribution Default Values

2

3

4

5‘.

-6

9.50E+000
5.00E-001

- 9.50E+000

5.00E-001

'9.50E+000
-5.00E-001

-9.50E+000

5.00E-001

9.50E+000
5.00E-001

5.00E-001
9.50E+000

4 .00E-001
9.60E+000

3.50E-001
9.65E+000

3.00E-001
9.70E+000

2.50E-001
9.75€+000

1.00E-001

5.00E-002
9.95E+000

5.00€-002
9.95E+000

5.00E-002
9.95E+000

9.90E+000

1.00E-001

9.90E+000|

5.00E-002
9.95E+000

5.00E-002
9.95E+000

1.00€-001
9.90E+000

'5.00E-002
9.95E+000

1.00E-001
9.90e+000

<Esc>
-Exit w/o Save

<Enter>
Exit w/ Save

Figure 70. Prior Distribution constants.
6.4 Calculator
Calculator allows you to perform "what if" sensitivity type calculatlons The calculator option is not
tied to an application; therefore, the calculatlons are based solely on the input of numbers. To calculate

“what if" calculations, type A or use the up and down atrow keys to hlghhght Calculator. Press <Enter> to
access the Calculator screen (Figure 71). On this screen, you may supply the following data:

Mapped Enter Y or N for mapped or unmapped calculations.

Staggered Enter a Y or N for staggered calculations.
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Model Enter an A (alpha) or M (Multiple Greek) to indicate type of modeling desired.

Number of . Enter the number of independent events associated with this application.
" independent S . , o -
events

 CCCGlevel  Enter the number of redundant components ina system ‘This number ranges from
v Nlto N8 ,Enter values to represent the total impact vectors for the number of events bemg
‘ postulated : : .

Calculator

" Model (Alpha, Multiple Greek, Both)
If Multiple Greek, Use Staggered? Y . ‘
© - Number of mdependent events 10,00
‘cCCG Size -- :

Expected Nmber of Events

Figure 71. Calculator screen.
After you complete data entry, choose one of the following functions.
<Esc> Exit—Terminates the Calculator screen and returns to the Utilities menu.

| _<'Ehtéf> Model—Dlsplays the point estimations for both models and the Bayesnan Uncertamty for.
the Alpha-Factor Model See Sections 3 4.1and3.4.2.
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6.5 Conversions

Conversion allows you to covert parameters from the Multiple Greek Letter model to the equivalent
parameters for the Alpha-Factdt Model and vice-versa. Select Conversion by typing O from the utility main
menu or using the up and down arrow keys to highlight the option. Press <Enter> to access the Select
Conversion Type screen (Figure 72).

Select Conversion Type

EXit

MGL to Alpha
Alpha to MGL

Option X

Figure 72. Select Conversion Type screen.

~ To initiate the process, type M for Multiple Greek Letter Distribution parameters or use the up and
down arrow keys to highlight an option. Press <Enter> to access the CCCG Level screen (Figure 73).

CCCG Level

Enter CCCG level for parameter conversion 4

<Esc> <Enter>
- Exit . - ‘Conversion-

Figure 73. CCCG Level screen.

Enter the CCCG level (from 2 to 8) for parameter conversion. Press <Enter> to access the conversion
screen (Figure 74 or Figure$). ’
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MGL to ALPHA Conversion

[P

CCCG Size 3

MGL -INPUTS . ALPHA RESULTS

Parameter " Parameter : ;

al
a2
o3

" Use Staggered Testing? Y A

i v <Esc> ’ =<éntér>
i ) Exit Calculate

ALPHA to MGL Conversion

-CCCG Size .3

ALPHA INPUTS

MGL RESULTS

Parameter

ai
a2
al

_ Use Staggered Testing? Y
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<Esc>
Exit-

Figure 75. Scaled Basic to Alpha Model Conversion screen.

Parameter

-,1-Beta
Beta
Gamma

<Enter>

- Calculate
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Enter parameter values into the input field of the conversion screen, and press <Enter> to convert the
initial parameters to Alpha-Factor Model parameters Press <Esc> to retum to the Select Conversion Type
screen. : Lo

.~ 6.6 NPRDS Agreement

To view the NPRDS-Agreement, press R or highlight NPRDS Agreement and press <Enter> The
NPRDS Agreement screen (Figure 76) will be displayed._ Press the <Page Down> button to view the
remainder of the agreement (Figure 77). Press the <Page Up> button to view the first page of the agreement
(Figure 76). Press <Esc> to return to the utility menu.

6.7 Change Password

To change your password, press P or highlight Change Password and press <Enter>. Type in your
current password to proceed to the Password Changing Utility screen (Figure 78). First CCF will ask you
: to "Type in desired password." Then press <Enter>. Next, CCF will ask you to "Retype Password to
Verify." Press <Enter> to confirm your new password. CCF will confirm if it accepted your new password.

NPRDS Conditions of Use

BY USING THE COMMON CAUSE FAILURE DATABASE, WHICH CONTINS NPRDS DATA,

_ YOU AGREE TO THE FOLLOWING CONDITIONS: . The data, .contained fn the ...
Nuclear Plant Reliabillty Data System (NPRDS) are the exclusive property
of the Institute of Nuclear Power Operations (INPO) and the U.S. nuclear
utflity members of INPO. NPRDS may be used only to promote safety end
reljability in the operation of commercial nuclear power plants.

INPO strictly prohibits eny use of NPRDS, or date obtained through NPRDS,
in marketing, advertising, solicitations, :proposals, ‘and similar activities.

pata obtafned through NPRDS are confidential. Disclosure is prohibited
without the express written advance consent of INPO. In addition disclosure
of data that fdentify and individual nuclear power plant {s prohibited
without the express, written, advance consent cf the Member of INPO that has
primary authority for the operation of that plant. Any disclosure to the
U.S. Nuclear Regulatory Commission is permi tted, without any consent,
provided that the disclosure ls accompanied by a statement that NPRDS data

<Esc> -~ Exit <P§bun> ~-Continue Reading Conditicns

RS Dok e B S e LRI

Figure 76. NPRDS Agreement screen.
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NPRDS Conditions Of Use (cont.)

are confidential, commercial lnformation end the exclusive property of
INPO. ;

" -Any. individual .or organizaticn that obtains access to NPRDS by means of
contract with an INPO Member shall return to the Member all NPRDS data, .
user identification codes, passuords documentation, and simllar items

- at the conclusion of the contract.’ ' :

<PgUp>
Previous Page

Figure 77. NPRDS Agreement screen (cont.).

Password Change Utility

p Tyoe in désiréd Faésuord

Password:

. _f Retype Password to Verify j

“Password:

Figure 78. Password Change Utility screen.
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GLOSSARY

Applieation-A particular set of CCF events
selected from the common cause failure database
for use in a specific study.

Average Impact Vector—An average over the
impact vectors for different hypotheses regarding
the number of components failed in an event.

Basic Event—An event in a reliability logic model
that represents the state in which a component or
group of components is unavailable and does not
require further development in terms of contrlbut-
ing causes.

Common Cause Event—A dependent failure in
which two or more component fault states exist
simultaneously, or within a short time interval,
and are a direct result of a shared cause.

Common Cause Basic Event—In system modeling,
a basic event that represents the unavailability of
a specific set of components because of shared

causes ‘that are not explicitly represented in the
system logic model as other basxc events.

Common Cause Component Group—A group of
(usually similar [in mission, manufacturer, main-
tenance, environment, etc.]) components that are
considered to have a high potential for faxlure due
to the same cause or causes. : -

Common Cause Failure ModeI—The basis for
quantifying ‘the frequency of- common  cause
events. Examples include the beta factor, alpha
factor, and basic parameter and the bmomlal
failure rate models. . SRR

Complete Common Cause Failure—A common
cause failure in which all redundant components
are failed simultaneously as a direct result of a
shared cause; i.e., the component degradation
value equals 1.0 for all components, and both the

81

timing factor and the shared cause factor are equal
to 1.0.

Component—An element of plant hardware de-
51gned to prov1de a partncular function.

: Component Boundaty-The component boundary

encompasses the set of piece parts that are consid-
ered to form the component.

Component Degradation Value (p)—The assessed
probability (0.0 < p < 1.0) that a functionally or
physically degraded component would fail to
.complete the mission.

Component State—Component state defines the
component status in regard to its intended func-
tion. Two general categories of component states
are defined, available and unavailable.

‘e Available—The component is available if it is
capable of performing its function according to a
specified success criterion. (N.B., available is not
the same as availability.)

o Unavailable—The component is unavailable if
the component is unable to perform its intended
function according to a stated success criterion.
Two subsets of unavailable states are failure and
functtonally unavallable

- Fazlure—The component is not capable of
performing its specified operation according
to a success criterion.

- - Functionally unavailable—The component is
capable of operation, but the function nor-
- . mally provided by the component is unavail-
.-able due to lack of proper input, lack of
support function from a source outside the
component (i.e., motive power, actuation
signal), maintenance, testing, the improper
interference of a person, etc.
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¢ Potentially unavailable—The component.is -

capable of performing its function according to a

success criterion, but an incipient or degraded
- condition exists. (N.B., potentially unavailable is

not synonymous with hypothetical.) S

- Degraded—The component is in such a state
that it exhibits reduced performance but
insufficient degradation to declare the com-
ponentunavailable accordmg to the specified
success cntenon ; T

- Incipient—The component is in a condition
that, if left unremedied, could ultimately lead
- to a degraded or unavailable state. ' -

Coupling Factor/Mechanism—A set of causes and
factors characterizing why and how a failure is
systematically mduced in several components

Date—The date of the fallure event, or date the
failure was discovered. '

Defense—Any  operational, maintenance, and
design measures taken to diminish the frequency
and/or consequences of common cause failures.

Dependent Basic Events—Two or more basic
events, A and B, are statlstlcally dependent if,and
only if, :

- P[ANB] = P[B|AJP[A] = P[A|B]P[B] + P[A]P[B],
where P[X] denotes the probability of event X.

Event—An event is the occurrence of a component
state or a group of component states. -

Exposed Population—The set’ of components
within the plant that are potentially affected by the

common cause failure event under consideration.

Failure Mechanism—The history describing the
events and influences leading to a given failure.

Failure Mode—A - description of component

failure in terms of the component function that
was actually or potentially unavailable.
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nent group.

. Failure Mode Applicability—The analyst’s proba-

bility that the specified component failure mode
for a given event 1s appropnate to the particular

apphcatlon -

Impact Vector—An assessment of the impact an
event would have on a common cause component

*group. ’ The impact is usually measured as the
‘number of failed components out of a set of

similar components in the common cause compo-

~

'Independent Basic Events—Two basic events, A
-and B, are statistically independent if, and only if,

-P[ANB] = P[A]P[B], -
where P[X] denotes the probability of event X.

‘Mapping—The impact vector of an event must be

“mapped up” or “mapped down” when the ex-

.posed population of the target plant is higher or

lower than that of the original plant that experi-
enced the common cause failure. The end result
of mapping an impact vector is an adjusted impact

vector apphcable to the target plant

Mappmg Up Factor—A factor used to adjust the
impact vector of an event when the -exposed
population of the target plan is higher than that of

“the original plant that experienced: the common

cause failure.

Potential Common Cause Failure—Any common

cause event in which-at least one component
degradatlon value is less than 1.0.

Proxzmate Cause—A characterlzatlon of the
condition that is readily identified as leading to
failure of the component. It might altematlvely
be characterized as a symptom.

Reliability Logic Model—A logical representation

of the. combinations of component states that

-could lead to system failure. A fault tree is an
-example of a system logic model. : ‘




Root Cause—The most basic reason for a compo-
nent failure which, if corrected, could prevent
recurrence. The identified root cause may vary
depending on ‘the particular defensive strategy
adopted against the failure mechanism.

Shared-Cause Factor (c)—A number that reflects
the analyst’s uncertainty (0.0 < ¢ < 1.0) about the
existence of coupling among the failures of two or
more components, i.e., whether a shared cause of
failure can be clearly identified.

Shock—A shock is an event that occurs at a ran-
dom point in time and acts on the system; i.e., all
the components in the system simultaneously.

&3

There are two kinds of shocks distinguished by
the potential impact of the shock event, i.e., lethal
and nonlethal.

System—The entity that encompasses an interact-
ing collection of components to provide a particu-
lar function or functions.

Timing Factor (q) —The probability (0.0 < q <
1.0) that two or more component failures (or
degraded states) separated in time represent a
common cause failure. This can be viewed as an
indication of the strength-of-coupling in synchro-
nizing failure times.
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