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IMPORTANT NOTICE REGARDING CONTENTS OF THIS REPORT

Please Read Carefully
)

The only undertakings of General Electric Company (GE) respecting
information in this document are contained in the contract
between the Boiling Water Reactors Owners' Group (BWROG) and GE,
as identified in the respective utilities' BWROG Standing

() Purchase Order for the performance of the work described herein,
and nothing in this document shall be construed as changing those
individual contracts. The use of this information, except as
defined by said contracts, or for any purpose other than that for
which it is intended, is not authorized, and with respect to any
other unauthorized use, neither GE, nor any of the contributors

3 to this document makes any representation or warranty, and
assumes no liability as to the completeness, accuracy, or
usefulness of the information contained in this document.

PARTICIPATING UTILITIES:
O

Carolina Power & Light
Commonwealth Edison
Entergy Operations, Inc.
Georgia Power
GPU Nuclear
Gulf States Utilities[) Nebraska Public Power District
New York Power Authority
Niagara Mohawk Power
Northern States Power
Pennsylvania Power & Light

[] Philadelphia Electric
Tennessee Valley Authority
Washington Public Power Supply System

This is a Class II document. Distribution of Class II documents
;) is limited to the participating utilities and may be distributed

to others only by the authorization of the participating i

utilities and the BWR Owners' Group.
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)
E_XECUTIVE SUMMARY

Initiatives undertaken by utilities in response to the Nuclear
Regulatory Commission's (NRC) Generic Letter (GL) 88-20 have made
new tools available for the quantification of risk and the 1

) closure of regulatory issues. These tools are known collectively i

as Individual Plant Examinations (IPEs).
In January, 1992 the Boiling Water Reactor Owners Group (BWROG)
formed the Integrated Risk Based Regulation (IRBR) Committee.
The purpose of this committee is to study and apply risk based

7
analyses to the operation of BWR nuclear power plants. The first
study undertaken was the prioritization of motor operated valves
(MOVs) for the NRC GL 89-10 program.

The technical approach developed is a seven task analysis that
utilizes the Probabilistic Safety Assessment (PSA), the

j experience of operating staff, qualitative studies, and the
identified GL 89-10 program scope as input. The goal of the
assessment is to place each MOV in one of three application
categories based on the high, medium, or low safety significance
of the valve. This ranking of the MOVs is based on generally
accepted risk importance criteria and represents discrete

7 contributions to overall plant risk. The MOVs are initially
ranked by the Importance Measures as calculated in the PSA.
ADDENDUM 1 provides a detailed presentation on "Importances".
Valves not included in the PSA or masked by modeling techniques
are evaluated qualitatively and all valves are subjected to
qualitative evaluation by the plant operating staff. On the

3 basis of these studies, the valves are assigned to the
appropriate application category.

The number of categories and the boundaries that separate these
categories are based on engineering judgement. After several
sensitivity studies the IRBR committee chose three categories.

3 Once placed into an importance category, GL 89-10 recommendations
would be applied to valves within that category.

The tasks discussed in this topical report are:

1. Review of Plant PSA - to determine how well the PSA represents

) the MOVs pertinent to the GL 89-10 program.

2. Review of GL 89-10 MOVs Not Included in the PSA,

3. Importance Measures used in the PSA,

|
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4. Quantifying the Importance of MOVs Implicitly Modeled in the
GPSA,

5. Sensitivity Analysis - to further assure that MOVs are evalu- |

ated properly,
t

6. Compilation of Results, and !

*;
7. Application Criteria - placing MOVs into one of three catego- i

'

ries and then applying valve testing criteria specific to
each category

i

The concept of distributing resources according to risk sig- Sj(nificance was applied in the development of application criteria
in this topical report. j

i
.

In the above tasks, MOVs not in the GL 89-10 program have not !

been deleted. If an MOV not currently in the GL-10 program were
Ito show high relative risk importance compared to valves which

were in the program, it is proposed that the licensee would take Gj
action to evaluate the valve's operability in a manner similar to

i[GL 89-10.
!

Some present GL 89-10 MOVs with a safety-related classification !

may be considered for reclassification based on the reviews |
performed in Tasks 1 through 6. Such reclassification would be Si
outside the scope of this report. The testing of reclassified !

valves would be determined by programs established by the plant J
licensees !

|

The application criteria stated within has been coordinated with I
and developed in conjunction with the BWROG Valve Technical S;

Resolution Group.

The concerns of PSA utilization stated by the NRC in the Motor l
Operated Valve Users Group meeting of February, 1993 are ad- ;

dressed through the use of sensitivity studies. !
8 i

The results of this study will provide tools to optimize the !
allocation of resources in addressing the concerns of GL 89-10. i

Plant operational safety and efficiency will be maximized, and I

utilities can be assured that priorities for valve testing and i
imaintenance have been effectively established.

-O!
!
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O
1.0 INTRODUCTION

Initiatives undertaken by utilities in response to the Nuclear i

Regulatory Commission's (NRC) Generic Letter 88-20 (GL 88-20), i
" Individual Plant Examination for Severe Accident Vulnerabilities", |

g have made new tools available for the quantification of risk. 1

These tools which were derived from GL 88-20 requirements are known
collectively as Individual Plant Examinations (IPEs) and generally
take the form of Probabilistic Safety Assessments (PSAs).

In January, 1992 the Boiling Water Reactors Owners Group (BWROG)
g formed a new committee, the Integrated Risk Based Regulation (IRBR) ,

Committee. The purpose of this committee is to study the feasibil- i
ity of applying risk based analyses to the operation of BWR nuclear '

power plants and to develop appropriate techniques.

In December, 1992 the IRBR decided to produce a series of topical

3 reports, each dealing with a specific technical issue where risk ,',analyses would be appropriate and useful. These topical reports
offer considerable advantages to both BWROG members and to the
NRC, including:

They can improve safety by focusing on the issues of greater-

g risk significance,

They can introduce a level of standardization in applying PSA !
-

analyses,
s

- This, in turn, can significantly reduce resource requirements i

3 of both the NRC and the BWR utilities when resolving issues, j
and :

!
Simultaneously, the work will reflect a more complete input i-

from a larger group of contributors. |
i

g The first undertaking of the IRBR Committee applies PSA techniques, [
drawn from a number of plant specific analyses, to the risk priori-
tization of motor operated valves (MOVs). This effort will provide
information for prudent resource allocation for the Generic Letter

,

i 89-10 (GL 89-10) Programs currently underway.
4

i

3 1.1 Purposes and Scope
|

The purposes of this study were to develop a methodology for risk |
based prioritization of MOVs, to apply this prioritization method- !

ology to the ranking of MOVs at several BWRs. This process of |

ranking or prioritization of MOVs according to risk significance !
e forms the technical underpinning for safety enhancement and prudent !

resource allocation within the context of the NRC GL 89-10 pro-
|

1 i

r
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grams. The topical report process and recommendations can be
applied on a plant specific basis.

6:

Two scope related issues were identified and reconciled. These
include:

s

a) GL 89-10 Which MOVs are in a plant's GL 89-10 pro-
gram, and

Oi
b) IPE Which MOVs are in a plant's IPE and the [

justification for not including particular ,'MOVs within an IPE,
!

The MOVs in this report are limited to "at-power" plant configura- O[
tions and challenges from internal event initiators. This report

,

| does not attempt to address MOV importance in the context of plant
i manual shutdown events risk or external events. This topical

report addresses MOVs that pertain to Level 1 issues, [i.e., core
damage frequency, (CDF)], and MOVs that pertain to Level 2 issues, i

(i.e., loss of containment integrity and source term issues). #[
tThis report also addresses issues such as analytical truncation

effects, the treatment of multi-component unavailability, and the ;

potential of masking risk important valves.
'

O[1.2 Backcround

l The NRC has issued many NRC bulletins and information notices con- [;

cerning MOV performance, including IEB 85-03, " Motor Operated!

Valves Common Mode Failure Plant Transients Due to Improper Switch i

Settings". This IEB recommended that plants develop and implement #;a program to verify how MOV switch settings are selected, set, and i

maintained in order to assure their functioning under design basis
conditions. The following is a brief history of the regulation i

'documents concerning MOV operability.

- November 15, 1985 - NRC issued IEB 85-03; this bulletin recom- !'

t mended that utilities establish a program to ensure MOV switch 8h

j settings are correctly set and maintained for selected sys- !
'

tems.|

April 27, 1988 - NRC issued Supplement 1 to IEB 85-03; this .-

| supplement expanded the scope of valves to address the concern f

O!
: of mispositioning valves from the Control Room.

- June 28, 1989 - NRC issued GL 89-10, " Safety Related Motor
Operated Valve Testing and Surveillance," which superseded IEB
85-03; this generic letter redefined the scope of MOVs to
include all safety related valves, valves important to safety, gp'
and position changeable valves in safety related systems.

2
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GL 89-10 recommends the examination of MOVs from their design j

) basis service conditions.

June 13, 1990 - NRC issued Supplement I to GL 89-10; this |-

document stated the NRC's position on issues raised during
public meetings related to the implementation of this program. j

) - August 3, 1990 - NRC issued Supplement 2 to GL 89-10; this
supplement provided utilities additional time to implement i

their MOV program.

October 25, 1990 - NRC issued Supplement 3 to GL 89-10; this !' -

document states the NRC's concerns involving MOV performance
) based on results from INEL tests.

-

- January 14, 1991 - NRC issued Temporary Instruction 2515/109; i

this instruction provided direction to the NRC teams that ;
'would be conducting audits of GL 89-10 programs after January

1, 1991.
'

- February 12, 1992 - NRC issued Supplement 4 to GL 89-10; this
|supplement stated that the NRC staff no longer considered MOVs

affected by inadvertent operation of MOVs from the control
room to be within the scope of GL 89-10 for BWR plants. ;

;

) Risk considerations are implicit in the development of GL 89-10 in ;

that passive failures of MOVs were removed from consideration by I

the NRC, based on their low probability of occurrence. When 4

justifying GL 89-10 issuance, the NRC used risk considerations in f
the value impact analysis. !

;
i

)- While there are recognized limitations to present PSAs, they do
provide an excellent structure by which to assess the relative risk [

'

of issues relating to plant safety. The technically rigorous,
verifiable, and well reviewed PSAs provided in response to GL 88-20 |
analyzed various challenges to plant safety by considering plant .

design, operational procedures, and plant specific equipment
) performance data. This provided a generally unbiased assessment of

rthe relative risk importance of one plant component or operator
action versus another. As such, the NRC did well to utilize PSA in
its development of GL 89-10 and utilities can do well to use PSA in |

efficiently responding to GL 89-10. This is especially the case !
since utilities are under increasing pressure to prioritize their (') resources to achieve the maximum safety benefit while addressing
the GL 89-10 issue and other issues with safety relevance. PSAs
should always be combined with sound judgement and insights from !

deterministic and mechanistic analyses. |

GL 88-20 requests that Licensees evaluate Generic Safety Issues
) (GSIs) and Unresolved Safety Issues (USIs) using plant IPEs.

Closure of GSIs and USIs as a result of these evaluations is :

I
1

3
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recognized within GL 88-20. Generic letters are another means of
the NRC conveying concerns to the industry; therefore, the applica-
tion of PSA methods to the recommendations of GL 89-10 is ap- O

propriate.

1.3 Rethodolocy

The technical approach developed is a seven task analysis utiliz-
ing the plant PSA and the identified GL 89-10 program scope as e
input. The goal of the assessment is to place each MOV in one of
three application categories based on risk significance. The
ranking of the MOVs is established based on generally accepted risk
importance criteria and represent defined contributions to overall
plant risk. The number of categories and the boundaries that
separate these categories are based on engineering judgement. O
After several sensitivity studies the IRBR committee chose three
categories. Once placed into an importance category, category-
specific GL 89-10 recommendations can be applied to each valve
within that category.

O

1.3.1 Task 1 - Review Plant PSA

A thorough understanding of the PSA is crucial. Without a working
understanding of PSA assumptions, modeling techniques, and results
the following tasks can not be properly completed. A simplistic

9approach could lead to underestimating an MOV's importance.
Therefore, a detailed review of the PSA must be performed.

To determine MOV risk imporatnce, the analyst should review both
the PSA Level 1 and Level 2 analyses. This captures valves which
affect core damage frequency and/or valves which affect
radionuclide release frequency (loss of containment integrity). 9
Task 2 addresses treatment of MOVs in the GL 89-10 program that do
not appear in a plant's PSA.

PSAs model different failure modes for equipment. In the case of
MOVs, the failure modes typically include failure to change posi-
tion on demand, failure to control flow, and transfer closed or #

open (spurious actuation). For the purposes of this effort, because
the GL 89-10 program is concerned with active valve failures, the
failure to change position on demand is the failure mode of most
concern. Consideration of the other failure modes in importance
calculations is conservative and may be included if desired. The

Obasic building block of the PSAs is typically called a basic event,
because, depending on the scenario, a particular valve may have
more than one important failure mode (e.g., in one scenario it may

be failure to open, while in another scenario it may be failure to
close). Therefore, the overall importance of the valve must
consider the failure modes relevant to all pertinent scenarios.

#Risk perspectives have the potential to improve the MOV test

4
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process itself. It is preferred that valves be tested to "best
O estimate" conditions that might occur during the risk dominant

accident sequences. This approach to testing is distinctly dif-
ferent from testing valves to extreme conditions that are hypothe-
sized to occur during highly improbable events, such as the instan-
taneous, double-ended guillotine break of the largest primary
system pipe. Of particular concern are the severe tests of low

0 probability events that could themselves degrade valve operability
during the more likely accident sequences.

During the review of the PSA the analyst should be cognizant of
MOVs which may be " masked". There are several mechanisms by which
the true importance of an MOV may be masked. Specifically, in-

O itiating events may include certain Mov failures and the linking of
the initiating event importance to the CDF importance may not be
automatic with the PSA software. In PSAs sometimes independent

sub-fault trees are modularized and treated as basic events in the
analysis. The analyst should review the PSA to identify any MOVs
included in the modules, so that the importance of the MOV may be

O examined. It is by no means obvious that such MOVs are of low
importance. Similarly, if operator error were to dominate a
particular event the valve failure may not have been explicitly
modeled. These situations should also be identified by the risk
analyst to assure that the valve importances can be correctly
timated.

O
As a part of the PSA review the analyst should consider how the
valves involved in the high energy line break (HELB) scenarios are
modeled. This type of break will put the maximum pressure differ-
ential across the valves and this condition is a primary of concern
of GL 89-10. If the PSA does not adequately model these valves a

O qualitative assessment should be made of the each valve signifi- !

cance.

Additionally, the risk analyst should also evaluate the part that
MOVs play in any initiating event for which screening analyses were
performed. For example, flooding analysis or high to low pressure

O interfacing system LOCA analyses could take implicit credit for
MOVs at a particular failure rate. If this failure rate were
raised significantly, the scenarios could become important.

Determination of the valve importance for the last two items is
*

addressed in Task 4. However, the risk analyst should be aware of
O the above issues while performing the other tasks.

This task lays the foundation by which to critically examine any
importance reports that may be generated by the PSA software. '

-O
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1.3.2 Task 2 - Review MOVs not included in PSA

To perform this task a listing of the MOVs addressed in the PSA is g'

needed. This task examines MOVs that have been identified in a
plants' GL 89-10 program scope, but that are not modeled in the
PSA.

Some GL 89-10 MOVs may not be explicitly modeled in the PSA. This

stems from the limitations on model size. The PSA analyst may g
choose not to model some components based on engineering judgement
of their extremely low contributions to risk. In light of GL 89-10
concerns, the reason for not modeling specific MOVs should be
briefly documented. This brief description will provide a qualita-
tive or quantitative justification for a low risk contribution by
the subject valve. In a few cases a quantitative justification may a

need to be developed, based on a small model evaluation. For
~

example, a calculation could be prepared for a valve not in the PSA
that demonstrates that it has negligible contribution to the
overall risk. Review of these justifications by plant personnel is
recommended.

O.
1.3.3 Task 3 - Importance Measures Used in PSAs

Most of the software used in PSAs has the ability to quantify
various risk importance measures for equipment modeled in the PSA.
Completion of this task results in a listing of the MOVs and their
associated numerical importance measure. Risk importance, as it is g
commonly used in PSA terminology, is the quantitative measure of
the impact that each basic event contained in the PSA has on the
results of the analysis.

These importance measures generally relate to the overall contribu-
tion to Core Damage Frequency (CDF) in the Level 1 analysis and g
Radionuclide Release Frequency (RRF) in the Level 2 analysis.
ADDENDUM 1 describes various ranking processes utilized in con-
temporary PSA software. A commonly used risk importance factor is
calculated using the following equation:

Sum of all event frequencies involving a specific MOV e
Importance = Total CDF or RRF

The above risk importance measure is analogous to the Fussell-|

Vesely importance measure. The Fussell-Vesely importance measure
is acceptable for determining relative basic event importances for Ocases in which the basic event probabilities are not expected to
change dramatically.

! The Fussell-Vesely importance measure is acceptable for prioritiza-
tion of MOVs, based on the following reasoning. The F-V identifies
which MOVs are in accident sequences, or in accident-sequence

8'cutsets, representing the largest fraction of the total core damage

6
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frequency. An error in the failure probability of those MOVs would

) have the greatest effect on CDF. The purpose of the GL 89-10
tasting is, ultimately, to assure that MOV reliability is as good
as the risk analysts have assumed that it is. It is most important
to confirm the reliability of MOVs in sequences that contribute the
most to CDF.

) It should also be noted that, when a uniform failure probability is
assumed for all MOVs in the PSA, that the F-V, Risk Achievement
Worth, and the Risk Reduction Worth will yield identical rankings.
Since all MOVs then have failure probabilities that change the same
amount when set to 1.0 or 0.0, importance will be based on whether
or not a particular MOV appears in sequences important to core
damage. Other importance measures may give similar rankings to
components.

Section 2.3 describes the results of sensitivity analyses that were
performed to show the applicability of a few other importance
measures. These include comparisons of the generic MOV failure

p rates used in plant PSAs versus the NRC worst case MOV failure rate
of 0.087/d.

|

Small differences between the relative risk positions of an MOV in
one ranking methodology versus another is even less of a concern
because of placing groups of valves into risk categories. It is

) likely that even if two different ranking methods resulted in
somewhat different rankings in their lists of MOVs, this would
still result in the same particular valves populating the same risk
category. The "binning" of MOVs into risk categories therefore
diminishes concerns about the choice of ranking methods.

3 The specific set of accident sequences used in the importance
calculation is straightforward for the Level 1 analysis, in that
the sequences of interest are those that lead to core damage.
However, for the Level 2 analysis, because of the various techni-
ques used, the definition of sequences of interest may not be as
clear and importances may not be calculated as part of the software

) analysis results. The risk analyst will have to carefully consider ,

the analytical techniques used in the specific plant PSA and |

describe the approach utilized for the Level 2 importance calcula- |
tions. |

The product of this task is the Level 1 and Level 2 importance
ranking results. The importance ranking results must account for |

.
MOVs which were included in-the PSA modularized basic events,
initiating events, and operator errors mentioned in Task 1, as well
as the GL 89-10 program MOVs.

More extensive information on importance measures appears in Ad-
) dendum 1. This addendum represents the present state of knowledge

and is appropriate for use with this topical report. It is

7
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anticipated that this addendum will evolve as further applications
of PSA technology are undertaken. O

Task 4 - Ouantify Imoortances of MOVs Implicitly Modeled1.3.4
in the PSA

Because PSAs generally treat some potential failures implicitly, anAs discussed in
expanded review of MOV importance is required.two cases where MOVs are potentially modeled implicitly areg
Task 1,
initiating event frequency and human error frequency.
If MOV failure modes are modeled implicitly, one must understand
the nature of their inclusion in the PSA models.

This type of
isin which components are implicitly incorporated,modeling, The basic event probability g_

generally called "modularization".
represents the aggregate of the failure modes of several componentsOperatorand operator actions required to accomplish a function.
failure usually dominates. For example, a basic event titled
" operator aligns containment venting" obviously includes an opera-
tor action but it may also implicitly require an MOV in the con-
tainment vent system to operate. To determine overall containment g

vent MOV importance in this example, one would multiply the con-
tainment vent basic event importance by the MOV contribution to the

This MOV contribution wouldcontainment vent failure probability.
be the corresponding F-V basic event importance of the vent valve
to the fault tree or other representation of " operator aligns

This value would then be added to any e
containment venting". h

importance calculated for the individual valve during the Task 3
A similar case exists for some initiating events.study.

the overall importance of an event
Alternatively, for these cases,
like " operator fails to align containment venting" can be used as a
conservatively bounding estimate for the importance of the masked e

MOV.

For completeness, an evaluation must be made of the importance of
the MOVs dropped from the PSA model in any PSA screening analysisAlternatively, a screeningwhich was performed for the PSA.
analysis validity verification should be performed and documenta-

g

tion should be provided showing that MOVs not included explicitly
in the PSA are not significant contributors to CDF and RRF.

1.3.5 Task 5 - sensitivity Analyses

eIn considering PSA utilization for implementation of GL 89-10,
three issues have been raised: 1) truncation of valve contributionsbecause of assumed low failure probabilities, 2) truncation of
valve contributions because of calculational cut-offs and 3)combinations of MOVs across systems not functioning properlyResolution of issues 1) and(inter-system common cause failures). 0
2) can be made by performing certain sensitivity studies:

8
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1) The truncation (base events dropping out of the model) due

) to low failure probabilities occurs in the generation of
cutsets from fault trees. Temporarily setting high failure
rates (e.g., 0.10 or higher) for MOVs in the data base which
is used to generate cutsets from fault trees assures that the
MOVs appear in the cutsets. The failure rates in the data
base are then restored to their correct values for evaluating

) the cutsets to obtain CDF and importances. The use of
Fussell-Vesely importances reduces the concern about trunca-
tion errors because they are not affected unless the cutset
generation for CDF is seriously in error. If the cutset
generation omits 1 percent of the CDF it is not possible for
any basic event with an importance of 0.01 or higher to be

) truncated, and it is highly unlikely that any significant
component would not be represented in the F-V importances.

2) The truncation of valve contribution because of calcula-
tion cut-off occurs because of the truncation limits set in
both the cutset generation and the cutset evaluation. The

) limitation to setting very low cut-off values comes from the
necessity for setting limitations on program "run time" with
the some programs. A small number of " runs" and visual
inspection of the results will suffice to demonstrate that the
MOVs are included in the importance tables. This technique.
will keep all MOVs in the analysis with a reasonable program

) run time.

3) Concerns have been expressed concerning common cause
failures in MOVs in different systems which might be interac-
tive based on the fact that such coincident, inter-system
failures are not, in general, modeled in PSAs. These failures

) are not considered to require action as part of GL 89-10 MOV
prioritization studies for two reasons:

a) Differences in valve size, function, environment,
etc. generally lead to very low probabilities of
common cause failure of valves in different systems

). or to those failures having serious consequences.
The use of high failure rates or low truncation
values as called for in the above paragraphs pro-
vides reasonable assurance that all important compo-
nents have been identified.

) b ) Some , if not all, of the valves in such a group
would be included in the "high" risk category and
would be subject to the most stringent testing.
Therefore, the possibility of coincident failures of
all of a group of valves due to the critical failure

,

modes is unlikely, j

) I
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Intra-system common cause failures are routinely explicitly modeled
in PSAs and hence are not treated in this study.

O
It is not expected that each individual plant will perform the
sensitivity analyses to deal with the above three concerns. This
report presents certain sensitivity studies and draws conclusions
that could then be utilized by other BWRs utilizing this methodol-
ogy. Applicability reviews of the sensitivity analyses would be
the responsibility of the individual BWR. O

Section 2.3 documents the results of the sensitivity analyses
performed.

The results of these sensitivity analyses are reviewed against the !

application criteria of Task 7 to determine if any valves should be C'
considered more important than the initial importance reports would
indicate.

1.3.6 Task 6 - Compilation of Results
6'

Results of the previous tasks should be compiled into a table
similar to that shown in Table 1. This table is a list of MOVs by
importance. Valves not modeled in the PSA and the justification of
their low importance prepared in Task 2 should be included at the
end of the list.

9
The third column summarizes in words the crux of the argument of
the PSA numerics that result in the particular importance analysis.
This is particularly useful for reviewers who are not familiar with
PSA. In addition, the effort necessary to put together this text
provides another review of the basis for the PSA importance rank-
ing. 8

A consideration in qualitative review of valves is the feasibility
of recovery of a failure of the valve by other means (e.g., manual
operation) if the failure is a " normal actuation" failure. If the
recovery action is not modeled in the PSA, there may be a basis for
a lower importance ranking for a particular valve. #

! In considering valves which were not included in the PSA (see
Table 1) the most important consideration is, "What are the conse-
quences of the MOV failure to function?" Where the consequences
and probability of occurrence can be expressed in terms of CDF or
RRF, the consequences can then be compared to failure of other O
valves which have similar consequences and a similar importance can
be assigned.

The assessment of risk associated with the failure of valves with a
primary function of controlling release of radioactive material is

8more complex. Not all utilities have performed detailed Level 2
i
1

10
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PSAs and there is less standardization in methods and agreement in
9 phenomenological processes. Therefore, the results on the ones

which have been performed are not as easily comparable as the
results from Level 1 analysis. However, a similar assessment of
consequence can be done and a " qualitative" assignment of risk
"importance" can be made.

O The overall ranking results must be critically reviewed by an
expert panel to ensure that important aspects are not missed.
Personnel from design, maintenance, and operations are recommended.

D

O

O

O

O

O

e
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TABI.E 1
MOV RISK PRIORITITATION RESITIIIS

VAI,VE III I)ESCRll' TION IMPACT of StOV Fall,IIRE RISK IMPORTANCE

25WP'MOV94A I)lvision 1 EDG service water cooling supply Results in failure of EDG due to lack of conting Values filled in fmm impor.
tance calculations (i.e. 0.(0

valve FV,1.38 RAW)

2tCS'510V120 RCIC Steam Supply Valve Results in failure of RCIC and impacts high prrstmr make-up

2CSil'MOV105 IIPCS pump ditchsrue to suppressinn pont Results in fatture nf IIPCS and impacts high persture makeup

2RilS*MOVI A RilR pump a suction vnive Results in faifure of Div. I RIIR and impacts Cmt heat removal

2 Dell'MOV119 Equip drain isolation valve With failure ofits inI>oard valve pair results in containment
bypass

21CS'MOV124 RCIC Test return MOV Open for approx, 6 hrs per qtr for RCIC testing, is assumed in
failed state during test

2SWP*MOVill Auto-straining backwash MOV Provides strainer backwash. Assumed not clogged at start of
accident it won't clog over relatively short accident duration. As
initiator is small contributor because of redundant pumps and s

low flow sintms which give murb time for recnvery

12
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1.3.7 Task 7 - Application Criteria

)
The concept of distributing resources according to risk sig-
nificance was applied in the development of application criteria
in this topical report. In the previous tasks MOVs not in the
GL 89-10 program have not been deleted. If an MOV not currently
in the GL 89-10 program were to show high relative risk impor-

) tance compared to valves which were in the program, it is pro-
posed that the licensee would take action to assure the valves'
performance in a manner similar to GL 89-10.

Another concept would be for the licensee to consider reclas-
.

sification of any GL 89-10 MOVs whose inclusion in GL 89-10 or i

) safety-related classification was called into question by the
reviews performed in Tasks 1 through 6. This establishment of i
guidelines for this reclassification is outside the scope of this i

:report.
:

The NRC's recommended GL 89-10 program can be summarized in five !

) basic steps: |
,

Step 1. Identify MOVs within the scope of GL 89-10 (i.e. active j
safety-related MOVs).

:

Step 2. Perform design basis reviews, establish switch setting |
) methodology, calculate required operating forces - i

based on these reviews certain " upgrades" may be iden- !

tified. |

|

Step 3. Verify switch settings (normally, static diagnostic i

testing). It is recommended that periodic verification :

) of performance be repeated every five years. ;

Step 4. Conduct dynamic dp tests where practicable. ]
Step 5. Post maintenance / modification testing (0 |

i

) Based on the insights gained from MOV importance ranking, safety
improvements and better use of resources can be obtained by
grouping the valves into three risk categories. Each risk
category is associated with particular valve performance verifi-
cation _ frequency. This maximizes the benefit of implementing the ;

GL 89-10 in that the valves of greatest risk significance would ;

). be identified and efforts would be concentrated on these valves.
Qualitatively these valve categories are.

("The extent of post maintenance / modification testing varies,
depending on the type of maintenance / modification performed.

)

13
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HIGH CATEGORY: These valves appear high on the importance
ranking results for core damage or large release. Typical-

8'ly, these valves are associated with relatively high fre-
quency sequences in which the failure of the valve (s) in
combination with a single operator error or active system
failure results in core damage or release of radionuclides.
Failure of the valves severely limits the paths available
for achieving safe shutdown. An example of high importance

Ovalves would be MOVs in the cooling water supply to the
diesels which must close or open to provide adequate cooling
water to the diesels at a plant in which loss of offsite
power was a major contributor to CDF or RRF.

MEDIUM CATEGORY: These valves contribute less significantly to
#core damage or large release, but still appear above the

insignificant range in the importance reports. These valves
typically perform a risk-significant function, but the
importance of these valves is reduced by factors such as the
availability of other systems which can perform the same
function, availability of time for recovery, or low frequen- ,
cy of the initiating event (s). An example of medium impact
valves could be the shutdown cooling suction valves. The
importance of these valves is reduced because other RHR
modes are provided for cooling the reactor.

LOW CATEGORY: These valves have a low contribution to core
''damage or large releases. Typically, failure of these

valves does not significantly change the progression of any
accident sequence. Factors, similar to the medium priority
valves, are present to that extent that failure of the
valve (s) does not significantly impact plant risk. An
example of a low category valve could be a service water ,
system isolation valves designed to protect against line
breaks in an area in which flooding was found to be a negli-
gible risk contribution. It is important to understand that
just because a valve has a low importance does not mean that
one cannot conceive of a scenario in which the valve is
needed. It simply means that when the function of the valve g-
is evaluated within the comparative framework of a PSA, it
is found to be of low importance relative to that for other
valves.

Valves are assigned to these three categories based on the
criteria in Table 2. The sensitivity analyses and any other ,
available information (operational reviews, etc.) and used to
move additional MOVs into the HIGH and MEDIUM category, based on
engineering judgment.

9'
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O TABLE 2
RANKING CRITERIA FOR MOVS

M)R GENERIC LETTER 89-10

RANK CRITERIA"*" NOTES :

O High > 1% CDF Additsonal MOVs can be ,

GL 89-10 MOVs added basal on ;

judganent, sensitivity
Medium 21% CDF E0.1% ,,,g3eg,

GL 89-10 MOVs .

Iow Renaining GL 89-10 MOVs Adequatejustdication for
O < 0.1% CDF valves in this category

should exist.

The evaluation of MOVs on a qualitative basis is expected to "up- |

O grade" rather than down-grade the categorization of GL 89-10 ;

program MOVs.
:
!

The above criteria are consistent with previous industry priori-
tization studies. However, many plant-specific issues could
cause individual plants to modify the above for their specific ,

O applications. specific considerations could include absolute i
fvalues for PSA core damage frequency or radionuclide release

frequency.

The specific applications of the risk importance to the GL 89-10 ;

Criteria are summarized in Table 3. ]

">These importance criteria establish the baseline for valve i

inclusion. However, as noted in Task 4, qualitative assessments
further evaluate the inclusion of other MOVs.

*)similar criteria for Level 2/RRF should be utilized.
O

k)See ADDENDUM 1 for correlation of %CDF and F-V.
.

;O 4

!

!

O
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TABLE 3 APPLICATION OF RISK IMPORTANCE RELATIVE TO GENERIC LETTER 89-10
:

RISK "' SCOPE INITIAL PERIODIC ""* POST MAINTENANCE /
CATEGORY & TEST UPGRADE PERFORMANCE MODIFICATION TESTING

DB REVIEW SCHEDULES VERIFICATION

High Yes Risk significant in accordance with cur- Every 2-3 outages Static test when torque & thrust
j schedule rent licensing output are affected.
l commitment on risk

significant schedule

I
|

| Medium Yes Resource ap- Resource appropriate Every 5-7 outages Static fest when normal operability
| propriate schedule, not to ex- is affected -- less severe than high
| schedule -- ceed current licensing risk.
| sooner than commitments

low risk valves

Low" Yes Resource ap- Based on plant Every 8-10 out- Static fest based on plant perfor-

|
propriate - performance ages mance considerations only.

'

schedule considerations only
.

a. Resolution of emerging technicalissues should be evaluated commensurate with a valvo's category.

b. Low risk vaives = * GL 89-10 valves modeled in the PSA and determined to be of low risk significance.
GL 89-10 valves not modeled in the PSA and confirmed to be of low risk significance*

c. May be altered based on performance as trending information is available. Definition of acceptable performance verification may be modified based on
technological advances.

d. Valve testing should consider combinations of equipment that may be out of service during the testing. Certain combinations of equipment out of service
could lead to high risk configurations.

16
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) It is believed that the test frequencies recommended in Table 3' i

are conservative. The recommended test frequencies for the
medium and low categories are far more frequent than would be
dictated by risk considerations alone. For example, if resources
are applied according to risk significance, then testing frequen-

)
cies would be inversely proportiona] to an MOV's risk ranking.
However, as seen in Table 2, the nedium and low risk categories
are about factors of 10 and 100, respectively, less risk signifi-

|
| cant than the high risk category. The periodic testing frequen-

cies recommended in Table 3 for the medium and low risk catego-
: ries is every 5 and 8 outages and every two outages for the high
) risk category. This is far more frequent than would be recom- ,

mended based on risk considerations only. Thus the recommended
testing frequencies are conservative from a risk perspective.

Furthermore, in several instances utilities have performed
actuator refurbishment prior to performance of the GL 89-10

) baseline diagnostic static testing. This refurbishment commonly
includes the disassembly and inspection of all internal actuator

This practice has afforded an opportunity to evaluate theparts.
effectiveness of preventative maintenance programs in preventing
degradation of the actuator drive train. After an average of 10
to 15 service years since comparable maintenance, utilities

) generally reported very few wear or age related failures unless
the actuator was under-sized or served in a high temperature
environment. Comparing industry experience with GL 89-10 recom-
mendations of testing every five years with industry experience,

| the retest periods proposed by the above application criteria are
considered reasonable.

)
|

The above test frequencies are considered to be reasonable, based
' on risk, but could be modified by each plant, if necessary, based

on maintenance history and on the new data which develop as test
|

results are obtained. |
'

) These application criteria will allow appropriate resources to be
applied to the most risk significant valves while maintaining thei

intent of the GL 89-10 program to increase the overall effective-
iness of MOV operation in a cost-beneficial' manner.
:
!

;

; i

)
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1.4 Multicomoonent Issues g

Several multicomponent issues were examined during the course of
the development of this topical report. One area of initial
concern was whether or not the importance ranking of specific
MOV's might be higher or lower because of simultaneous failures
or unavailabilities of other MOV's. A related issue is in the g
conduct of testing of MOV's, i.e., should multicomponent issues
somehow affect the valve testing program?

Multicomponent issues in PSAs are not new and many are routinely
treated as part of a PSA's intra-system common cause failure mode
analyses. However PSAs do not usually analyze co-incident gi
failures of like components, e.g., MOVs, that are inter-system
failures. Inter-system failures involve more than one system
while intra-system failures are all within the same system.

Two arguments rre made in the description of Task 5 that inter-
system MOV fallares would be unlikely. First, differences in gF
valve size, fonction, environment, etc. generally : sd to very
low probabilities of common cause failures of valves in different
systems. Second, some, if not all, of the valves in such a group
would be included in the "high" risk category and would be
subject to the most stringent testing. Therefore co-incident
failures of all such valves would be unlikely. qp

Further insights on multicomponent issues can be gained by
examining the results of various sensitivity studies described in
this topical. One multivalve study is described in Section
2.1.1.1 where, for BWR A, 36 low ranked valves were simultaneous-
ly assumed to be totally unavailable [ failure rate set equal to e
1.0]. This large, but individually low ranked group of valves,
would only increase BWR A's core damage frequency by 19% under
the extreme situation of total unavailability of this whole valve
group. Therefore multicomponent issues for this low group of
valves appears to be rather unimportant for BWR A.

O
Sensitivity studies for BWR D utilized high. assumed failure rates
as a mechanism for examining common cause failure (CCF) effects.
A failure rate of 0.087, which was almost 30 times larger than
the failure rate utilized in BWR D's IPE, was assigned as a
common cause failure to any valve that would have to operate in
an accident situation under "high dp". These CCFs do cross e
system boundaries. One observation derived from this sensitivity
study was the fact that, over a wide range of failure rates, many
of the same MOV's identified as being in the "high" risk category,

through the failure rate sensitivity analysis matched those

9

18

6

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



-

NEDC-32264

3 determined from ranking analyses. Thus, it appears that multi-
component inter-system CCF's of MOV's would not obscure identify-
ing which valves belong in the high risk category.

An additional realization was that even when different ranking
schemes were used each identified the same valves as belonging to

,J the same particular risk category. Based on the above, multicom-
ponent issues do not appear to be an important consideration when
ranking MOVs or their placement into risk categories.

With regard to whether multicomponent isues should somehow affect
the valve testing program, some studies indicate that certain

,

J pairs of valves, simultaneously unavailable, produce a con-
siderably higher importance for the pair than one could get by
merely summing the individual importances of each valve. This
could be a consideration during valve testing, i.e., it might be
valuable to delay the testing of a particular valve if it is part
of a high ranked valve pair and the other pair member is unavail-,
able because of failure, test, maintenance, etc.-'

The IRBR Committee of the BWROG views the above concern as a
subset to the larger issue of configuration control, i.e., the
avoidance of high risk configurations. Furthermore, an analysis
of configuration control could include considerations beyond,

valve pairs. This analysis could be performed as part of the>

test planning. It is possible that the combination of an un-
available MOV with some other unavailable plant component, such
as pump or a diesel generator, could also lead to high CDF's
while both are in that configuration. Utilization of the period-
ic performance verification test frequencies, as suggested in

3 Table 3, may serve to reduce this concern. The most important
MOV's are to be tested most frequently. However, since the
population of MOV's in the high risk category is small, simultan-
eous testing of members of this category could be avoided. There
are many more MOV members in the low risk category, but the
intervals between tests would be longer. Thi: would lend itself

O to avoiding certain MOV pairs from being sir Ltaneously unavail-
able. Further, the sensitivity studies periormed on BWR A imply
that even if low ranked MOV's are simultaneously unavailable,
e.g. because of testing, in many cases this will not result in
temporary high risk situations.

O The recommendations in Table 3 should resolve this issue.
Therefore no further action on this subject is included in this j

topical report. |

O
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2.0 RANKING STUDY RESULTS O

The following subsections provide plant specific results of MOV
prioritization.

2.1 Individual Plant Results
e

2.1.1 Results for BWR A

BWR A is one unit of a dual unit configuration with a BWR 4
vessel and containment. Important system features include high
pressure injection systems HPCI and RCIC, low pressure injection
systems Core Spray (4 pumps) and LPCI (4 pumps), four shared 9-diesel generators, High Pressure Service Water (HPSW) utilized
for cooling 4 RHR heat exchangers, and an Emergency Service Water
(ESW) system that supplies diesel cooling as well as ECCS pump
and room cooling.

The one unit and the shared systems involve 92 of the 178 MOVs 9included in the GL 89-10 program at the site. The Level 1 PSA
models 55 valves with failure modes identical (i.e., failure to
open or close on demand) to those required in GL 89-10. 74

valves of the 92 MOVs are modeled in the Level 1 PSA.
The ranking of the MOVs is based on Fussell-Vesely (F-V) #

importance measure and the Risk Achievement Worth (RAW) (see Thefor definitions) calculated from the Level 1 PSA.Addendum 1risk prioritization results presented in Table Al include all
MOVs in the GL 89-10 scope plus any additional MOVs which exceedF-V anda F-V importance of 0.0001 or a single valve RAW of 1.0.
RAW are used as complementary measures since RAW can verify that #
appropriate rankings have been made.

Quantitative Level 2 analyses using importance measures based
on large release were performed to assess if any MOVs would be
considered risk significant. All valves that were determined to
be significant, based on release, were also found to be sig- #nificant in Level 1 analyses and therefore release importances
did not contribute additional MOVs to the list of significant
valves.

Deterministic evaluations, results of which are not included
in Table Al, were also used to prioritize specific MOVs and were #
based on potential of closure after a line break and on design
margins.

O
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D Alternate unit PSA ranking was also performed to assess the
effect on the relative importance of the MOVs of non-symmetries ,

(mostly due to the difference in power supplies). The calculated
F-V and RAW measures for the alternate unit were very similar to
those reported in Table Al except for one valve, the Emergency
Cooling Water (ECW) pump discharge valve. This valve, which is

) common to both units, has a F-V and RAW of 0.001 and 1.1, respec-
tively. The difference in importance is due to a non-symmetry
between the units. Therefore the valve's importance is based on
the alternate unit's importance.

t

Qualitative judgements or practical testing factors were not
O considered when developing the ranking of MOVs in this section.

The Tables provide only a listing as produced by manipulating the
IPE models as a deconstration of risk based ranking.

|

2.1.1.1 Sensitivity Results for BWR A

O A number of probabilistic evaluations were performed using the i

Level 1 IPE for BWR A to determine the risk significance of motor
operated valves. These sensitivity studies provide insights into

'

the impact of truncation effects, valve failure rates, and valve
failure combinations on the number and categorization of valves
considered risk significant.g

This sensitivity assessment of valve importance was quantita-
tively performed using only a Level 1 IPE model and does not
therefore consider MOVs associated with the Level 2 analysis
(i.e., containment isolation valves) or those MOVs considered -

important from a purely deterministic perspective. All sensitiv-g
ities were performed by re-quantifying the entire IPE model at
constant truncation values. A truncation value of IE-11 was used
during quantification since this would allow, at the IPE valve
failure rate of 1.2E-2, a significant number of valve failure
combinations within a cutset to occur without truncation affect-
ing a valve's importance contribution. Increasing the MOV

) failure rate would have the same effect as lowering the trunca-
tion value because there would be a net increase in the number of
cutsets generated that would represent valve failures. It is
highly unlikely that valves below this level would represent a
significant risk contribution. ;

3 Table Al illustrates the impac+ t at assumed valve failure
rates have on the number of MOVs sien a F-V importance greater
than 1.0E-4. This table indicates that an upper limit on the
number of valves exists given extremely high failure rates and

; that many valves, considered insignificant in terms of risk, do
7) not contribute collectively to overall risk. Another sensitivi-

ty, illustrated in Table A4 was performed to confirm this conclu-
sion. All failure to stroke valves that did not achieve a F-V

i
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importance of 1.0E-4 in the IPE model, 36 in all, were arbitrari- 8ly failed (failure rate set to 1.0) and the model requantified.
The increase in CDF was only 19% greater than the base IPE model
C9F, indicating that most of those valves are truly risk insig-
nificant. Failing all valves simultaneously represents failure
combinations across a number of systems (i.e., inter-system

common cause). O

In addition to the sensitivities performed on the categorization
of valves, the change in core damage frequency is shown in
Table A3 as a measure of the integrated impact MOVs have on the I

Level 1 risk profile. The results indicate that increases in |

valve reliability (i.e., lower valve failure rates) from the IPE |

value have little effect on the CDF and only significant decreas- O|
es in reliability of all valves change the CDF by appreciable |

I

amounts.

comparison between different risk ranking methods, namely 1-V and i

RAW, was also performed to assess the sensitivity of the nomber !
#'

of valves considered risk significant. The results of this
comparison is shown in Table A4

9

|
.

|

e

e

e

22 g

. _ _ _ _



. -_

!

O ;
I

|

NEDC-322M

O 2.1.2 Results for BWR B

BWR B is a BWR 4 with a Mark I containment. Important features i

include HPCI, RCIC, Core Spray (two pumps), LPCI (four pumps), !

three emergency diesel generators, a dedicated RHR service water ;

system and a normal service water system that supplies normal and
O emergency loads. The unit has 81 active safety-related MOVs

included in the GL 89-10 program. The total core damage frequen-
cy is estimated at approximately 2E-5.

This information used to rank the MOVs in presented in Table B1. ;

This Table includes all MOVs within the GL 89-10 scope plus any
O other MOVs exceeding 0.01 percent importance to the core damage .

frequency. The importance values represent only MOVs failing to |

open or close on demand. Note that only one valve on the list,
IP52-F874, is outside the scope of GL 89-10. Of the 81 valves |
within the scope of GL 89-10, 33 were not explicitly modeled in r

the IPE as basic events.39
The importance measures were also calculated based on the con- ;

tainment failure frequency (all modes) and the large release ;

frequency. These data are also presented in Table Bl. A compar-
ison between the importance measures for core damage, containment

Ifailure and large releases reveals that MOVs that appear to
O contribute significantly to containment failure or large releases ,

also appear as visible contributors to core damage. :

The valve priorities shown in Table B1 were assigned using the
criteria in Table 2. Based on an additional qualitative review
f the results, a number of valves were moved to the medium and '

O high categories from lower categories. The justification for
these upgrades is included in Table Bl.

The IPE for this plant was performed using the RISKMAN software
package from PLG, Inc. Quantification was performed with the

33 quantification truncation limit set to the same frequency as the
cutoff limit for saving sequences to the data base, at 5E-10.
This cutoff value resulted in 2600 sequences being used in the
importance calculations, representing 95% of the total core
damage frequency. Lower cutoff and truncation limits would ;

result in a larger sequence data base for the importance calcula- |

0 tions, but experience has shown that it is unlikely that the |

importance results would change. ,

f

l) ,
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The Level 2 analysis was performed using the containment perfor-
,1mance analysis approach employed by Fauske and Associates. A

containment event tree was developed and quantified concurrently
with the Level 1 event trees. Containment systems modeled using
fault trees for the Level 2 analysis included the drywell spray
mode of RHR, the containment vent hardware, and important con-
tainment isolation valves. The quantification of the Level 2

Otrees with the Level 1 trees allowed all systems to be included
in the generation of basic event importances for the containment
failure frequency and for the large release frequency.

Several manipulations were performed with the "as calculated"
importance results: ,

a. Some initiating events were modeled using fault
trees. The importances of these basic events were
manually included.:

l

b. The importances of common cause events, which are ,
listed separately from independent even,ts in the
importance reports, were manually added to the
independent failure events, so that the total
importance of the valve could be determined.

c. Failure modes not applicable to GL 89-10 (e.g., ,
transfer closed /open, maintenance and misalign-
ment) were removed from the list.

d. Some valves had basic events for failure to open
and failure to close (different scenarios). The
importances for both basic events were totaled. ,

O'

O

9
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O 2.1.3 Results for BWR C

BWR C is a BWR 5 with a Mark II containment. The Unit has 177
active safety-related valves in its GL 89-10 program. Total core
damage frequency is calculated to be 3.1E-5/yr. Level II Ear-
ly/High radionuclide release frequency is calculated to be

O 7.8E-7/yr. MOV failure rate is calculatedto be 0.002/d.

Table C1 shows the result of the prioritization of MOVs using the
Level I and II models. Table C2 shows the qualitative reasoning
for individual valve importance for those valves with lower '

priority. This table, while providing a check of the PSA
.O quantification, provides a description of valve importance that

could be easily understood by those not versed in PSA.

A number of sensitivity studies were performed to evaluate the
above-mentioned results. Quantification of the model with the
low-important MOVs set to guaranteed failure demonstrated the low

O contribution of less important MoVs even if very high failure
rates are used. In addition, Risk Achievement Worth (RAW)
importance ranking were shown to produce the same ranking of MOVs
as did the F-V importance rankings used for Table C1. This

;

occurs in this application since the PSA used the same failure
rate for all MOVs in the model. Because of this, ranking is notg
sensitive to MOV failure rate. However, a quantification with
the MOV failure rate set to 1.0 for all MOVs resulted in a CDF
increase of 80 times. This sensitivity study showed that the
functioning of MOVs is a critical aspect of plant safety.
However, as shown above, this safety is highly dominated by a
#*l**I"*1Y #** * Y**

O

O

.

O

O
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2.1.4 Results for BWR D
0

BWR D is a BWR 3 with a Mark I containment. Important features
include HPCI, RCIC, Core Spray (two loop), LPCI (two loops, four
pumps), two emergency diesel generators, dedicated RHR service
water, and a normal service water system that can supply normal
and emergency loads. The unit has 61 active safety related MOVs
included in the GL 89-10 program. The total core damage frequen- S
cy is 2.6E-5/yr. from the PSA submitted in February, 1992.

The ranking of MOVs based on the F-V importance measures is
presented in Table D4. Tables D1 and D2 are included to show
which valves were not modeled in the PSA and which valves had
minimal impact on the PSA (i.e. F-V < 0.1%). This is also S'

summarized in Table D6.

To verify the important MOVs, a requantification of the Level 1
PSA was completed. This effectively replaced the regulatory
backfit analysis provided by NUREG/CR-5140. This showed that the

#same MOVs were identified as important whether a common cause
failures related to design or maintenance was included or not.
This requantification process was also completed for a PWR as
part of a cooperative efforts group, and it showed similar
results.

As stated above, this work was based on Level I results. The #'

MOVs associated with decay heat removal do not impact risk
significantly for the following reasons:

All containment heat removal systems are manually*

initiated.
O

There is substantial time available for initia-+

tion.

Makeup to the reactor is possible, subsequent to*

containment heat removal failure, from sources
8inside or outside the reactor building.

The original PSA for this BWR assumed a failure rate of 0.003/d
I for MOVs. This is relatively low in comparison to the NRC's

assumed failure rate of 0.087/d. This .087 failure rate was
applied as a common cause failure (CCF) to any MOV that would Ohave to operate in an accident situation under "high dp", refer
to Table D3. These CCFs do cross system boundaries, and the
sensitivity analysis was completed to determine the impact on the
overall PSA results. In this study, a single CCF event was added
to the baseline fault trees for all valves discussed above. The
results of requantification with the higher failure rates showed ,

| substantial increase in core damage frequency when compared to
! the baseline PSA. This modified PSA does not, however, reveal

| which MOVs are driving the increase.
,
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t

If the valves that are assumed to be important are also assumed
to be well maintained, the higher failure rate should be removed'

for these valves. In the case of the test plant, the threshold

was set at 0.1% F-V or 14 valves. Requantifying the new model i

| (optimized PSA) showed that the resulting CDF nearly matched the
'

baseline CDF. These results are summarized in Table D5.j

Conclusions

1. F-V, Birnbaum, RAW and RRW are generally con-
sistent in determining a measure of an MOVs impor-
tance.j

2. The addition of the MOV CCF in the PSA has a sig-
nificant effect on the computed CDF. This is in
part due to the fact that no recovery factors were
included. ,

3. Selective removal of the MOV CCF term in branches
of the modified PSA to simulate credit taken for
certain valves being subjected to the GL 89-10 MOV

| Testing Program was effective in establishing the ,

importance of these valves. This optimized PSA
yields CDFs that are almost identical to the base-

3 line PSA.

4. The MOVs above the threshold in the importance
ranking from the baseline PSA had the .087 common
cause failure probability removed in the optimized
PSA (taking credit for the GL 89-10 testing pro-9 The resulting CDFs in the optimized PSAgram).
were almost identical to the baseline CDFs. This :

result confirmed the appropriateness of the set of
MOVs selected as the most important, hence those
requiring the GL 89-10 testing. This confirms the
premise that important MOVs can be identified by3 the baseline PSA, without the need to modify the
PSA to perform sensitivity studies.

,

O

| |

| )
<

b
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2.1.5 Results for BWR E S

BWR E is single unit BWR 6 with a Mark III containment. Impor-
tant features include HPCS, RCIC, LPCS, LPCI (3-pumps), three
emergency diesel-generators, and a standby service water system
which supplies the RHR heat exchangers, the diesels, and other
safety-related components. The CDF for the plant is 1.55E-5 per S
year and is dominated (86%) by station blackout (SBO).

The Mark III containment includes a free-standing steel contain-
ment liner surrounded by a concrete shield building. An annulus
exists between these two structures. Penetration failures amount
to 15% of all containment failures following core damage. G-

The unit has a total of 219 active safety-related MOVs included
in the GL 89-10 program. Of these, 82 MOVs were modeled in the
Level 1 PSA, 8 MOVs were modeled in both Level 1 and Level 2
PSAs, and 10 MOVs were Level 2 valves only. Tables El and E2
list these valves and their importance to CDF or containment 9
failure.

Also shown on Table El are the containment isolation valves
(CIVs). Some of these CIVs are exempted from manual operator
closure during a SBO. The rules for these exemptions are
provided in the SBO Rule analysis for BWR E, and were accepted by 9
NRC in the plant's SBO Safety Evaluation Report (SER). This is
significant since SBO dominates CDF for this plant, and NRC
accepts that most motor-operated CIVs do not need to automatical-
ly function during this event. The SBO Rule exemptions formed
one basis for selection of Level 2 MOVs.

O

The initial step in determining the importance of MOVs in the
Generic Letter 89-10 program was to determine which of the valves
in the program were modeled in the PSA. This information was
gathered from the plant Level 1 PSA database and from the con-
tainment isolations considered in the Level 2 PSA.

O.
The MOVs important to core damage were determined using the
Fussell-Vesely importance ranking calculated by the SAIC CAFTA
386 computer code. This importance measure is calculated by
summing the cutsets which contain a specific component failure
mode and dividing by the overall core damage frequency. If a
component has multiple failure modes the total Fussell-Vesely 9
importance is calculated by summing the importance for each
failure mode.

Three sensitivities were performed to determine which motor-
operated valves (MOVs) were important to core damage and contain-
ment failure. The MOVs were originally ranked using the generic #
failure rate from NUREG/CR-4550 of 3.00E-03/ demand for MOVs
required to change state during an accident condition. The
importance of these MOVs was then determined if the generic
failure rate was 0.087 as described in GL 89-10. This failure

828 1
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O rate was used for all MOVs required to change state during an
accident whether it was included as part of the GL 89-10 program ;

or not. These rankings are shown in Table E3. The final sensi- |

tivity determined the increase in core damage frequency if only
the high and/or medium important valves were tested in full
compliance with GL 89-10 and all others were tested at less than ,

O full compliance (See Table E5).

In the base case, the MOV importance was taken directly from the
Level 1 PSA results to determine a valve ranking. Based on an
MOV failure rate of 3.00E-03/ demand, only twenty-three MOVs were
determined to have any effect on overall core damage frequency,

(3 including 6 high importance MOVs and 14 medium importance MOVs
(See Table E4). These valves consisted mostly of standby service
water header and discharge valves, HPCS valves, and RCIC valves
since 86% of CDF was due to station blackout. All other valves
were of low importance or did not appear in any Level 1 PSA
cutsets.

O
In the GL 89-10 sensitivity, the generic failure rate for MOV
failure to open or failure to close was changed to 8.7E-
02/ demand. The common cause failures were also updated to
reflect this new failure rate. The station blackout sequences
were reviewed and no new MOVs were found which would show up at

O the new failure rate. Therefore, the initial cutsets were
updated and recoveries were added. This method was considered
acceptable since these valves already had a high or medium
importance ranking for the base case. The transients sequences
were re-quantified at the new MOV failure rate and recoveries
were added to the cutsets as applicable. The LOCA sequences were

O not re-quantified because of their low probability compared to
transient and station blackout sequences. The LOOP sequences
were not re-quantified since no MOVs are in these sequences that
are not in the transient sequences and no low or medium impor-
tance valves would increase to high importance based on LOOP
sequences. The ATWS sequences were not re-quantified because the

O ATWS failure probability is below truncation and does not contain :

any MOVs. The core damage frequency increases to approximately i

6.10E-04/yr for this sensitivity. Based on the results of this~

sensitivity, sixty three MOVs contributed to 99.99% of core
damage frequency. Another 19 valves showed up in the sample as
having an importance less than 1.0E-04. The rest of the MOVs

O were evaluated to determine why they did not contribute to core
damage even at the worst case failure rate. This evaluation
determined that the importance for a majority of the remaining
valves was insignificant because the valve was not required to
change state during an accident. The rest of the valves did not I

show up because they were required to change position during ATWS j
C3 event only, and since the ATWS probability is extremely low, the

valves are insignificant.

Finally, the core damage frequency was determined if the valves
that were ranked as having a high importance were tested at

O 29
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regular intervals so that the failure rate of these valves is
O3.0E-03/d while the other valves are not as frequently tested and

therefore had a failure rate of 8.7E-02/d. The high importance
measure was considered at two points, valves which contributed to
the top 95% of core damage (F-V => 0.05) and valves which con-
tributed to the top 99% of core damage (F-V => 0.01). The second
part of this sensitivity calculated the core damage frequency if Oboth the high and medium importance valves were tested as stated
in GL 89-10. The medium importance measure was also considered
at two points, valves which contribute to the top 99.9% of core
damage (F-V => 0.001) and valves which contribute to the top
99.99% of core damage (F-V => 0.0001). The core damage frequency
for each of these importance measures is shown in Table E6. g

Level 2 MOV importance measures are primarily qualitative in
nature. The Level 2 software used, Halliburton - HUS's NUCAP+
code, does not provide direct importance measures. PSA analysts
qualitatively evaluated each MOV included in the Level 2 analysis
with respect to containment isolation and ESF functionality. In g
addition, the list of GL 89-10 MOVs was compared to the list of
containment isolation valves identified in the plant's SBO
analysis. MOVs related to systems identified as important in the
Level 2 analysis (such as the suppression pool cooling mode of
RHR) were also evaluated for risk significance. Based on this
analysis, each MOV was then ranked as having either a HIGH or LOW O'risk significance with respect to Level 2 and an explanation of
ranking was provided.

The overall risk ranking of MOVs was done by taking the Level 1
importance ranking for the base case and assigning a quantitative
importance for the Level 2 valves based on the qualitative ,
ranking of the valve. The Level 2 importance rankings were
determined to be either HIGH, LOW, or none. The quantitative
risk ranking for high importance Level 2 valves was taken to be
0.01, the lower bound for high importance chosen in Table 2.
Similarly, the quantitative risk ranking for low importance Level
2 valves was taken to be 0.001, the lower bound for medium ,
importance chosen in Table 2. The overall. risk ranking was then
calculated using the formula:

O.R. = 0.75 * L1 + 0.25 * L2

where O.R. = the overall risk ranking g

L1 = the Level 1 PSA importance ranking

L2 = the Level 2 PSA importance ranking
(HIGH = 0.01, LOW = 0.001)

The overall importance for Level 1 MOVs was considered greater
than Level 2 MOVs, since a significant radiological release would

30 g
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|O have to be preceded by a core damage event and since the impor-
tance ranking for Level 2 valves is more subjective than the4

Level 1 importance ranking.e

,1

; All valves in either the Level 1 or the Level 2, which did not
O appear in the importance rankings of either list, were assigned

an importance of <1.0E-05 since the lowest importance ranking for
Level 1 PSA components is in the 1.0E-5 range. All other valves
were assigned an importance of <1.0E-7, based on the justifica-
tion for not including these valves in either PSA.; ,
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2.2 Comparison of Results O
Table 4 summarizes the results for the five plants that performed a
demonstration of the BWROG-IRBF MOV Prioritization methodology.
Overall, the results correspond well even with the diversity of the
five BWR designs. This shows that the methodology is consistent and
applies well at numerous plants. O
The results show that even among plants with widely different numbers
of GL 89-10 MOVs, relatively few contribute significantly to plant
risk as quantified by individual PSAs. At least 2/3 of each plant's
valves fall into the lowest priority category.

G
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2.3 Sensitivities (Task 5) e
Several sensitivity assessments were performed to study the
effect of various uncertainties on plant results. The primary
goal of these assessments was to determine the robustness of the
methodology in the face of numerous uncertainties surrounding PSA
and GL 89-10. In general, these assessments showed that the 8methodology is not sensitive to key uncertainties relating to
this application of PSA, and results can be used as described
under Task 7 with the assurance that the methodology adequately
supports MOV prioritization.

As described in Section 2.1, the uncertainty in MOV failure rate ,

was studied by arbitrarily assigning high failure rates for MOVs.
-

This sensitivity also addresses the concern that MOV importance
can be underestimated since MOV failures can be truncated from
quantification due to low failure rate. These studies showed
that while CDF can dramatically increase as MOV failure rate
increases, individual MOV ranking is preserved. In addition, ,
arbitrarily assigning high failure rates to only low prioritized
valves resulted in very minor increases in CDF. These sensitivi-
ties show that while MOV failure rate is important, a relatively
few MOVs contribute to this risk. Therefore concern over MOV
failure rates and low PSA quantification truncation limits need
not deter the use of MOV ranking in assigning resources to the g
resolution of GL 89-10.

The concern that the F-V ranking scheme is not adequate for
prioritization of MOVs was addressed by using different ranking
schemes, in particular, the use of risk achievement worth (RAW).
The sensitivity of results of this study to the ranking scheme g'
chosen were found to be minor. Since PSAs often use the same
failure rate, or very similar rates, for all MOVs the ranking of
MOVs is relatively independent of ranking scheme such that
prioritized lists are similar. In particular, for plants that
use the same failure rate for all MOVs, the F-V and RAW ranking
schemes produce similar results. Generally, this study found g
that the method of ranking is more of sensitive when comparing
components and operator actions with relatively different failure
rates.

O

O
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3.0 CONCLUSIONS0
!This study provides a methodology for prioritization of MOVs

relative to their significance to plant safety. It has demon-
strated the methodology at five representative plants, and
includes sensitivity analyses to demonstrate the effectiveness of
the methodology. The results of this study show that plants can

O use their PSA analyses to establish MOV prioritization for ap-
plication to a plant's GL 89-10 program. Furthermore, the
sensitivity studies for the BWRs described herein show that
sensitivity studies for other BWRs are not necessary.

O

O

O
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TAllt.E AI
MOV RISE PRIOttlTIT.ATION ItFSULTS (IlWR A)

VALVE ID DESCRIPTION IMPACT of MOV FAILUR5 RISK IMPORTANCE

MO-23-019 IIPCI Injection Valve Results in failure of IIPCI amt impacts h.gh pressure makeup FV .033 RA W = 3.8

hlO-23-014 IIPCI Steam Admission Valve Itesults in failure of IIPCI and impacts high pressure makeup FV = .033 RAW = 3.8

AIO-13-021 ItCIC Injection Valve Results in failure of RCIC and impacts high pressure maket.p FV .025 RAW = 3.1

hlO-13 131 RCIC Steam Admission Valve flesults in failure of RCIC and impacts high pressure makeup FV .025 RAW = 3.1

h!O-10-25A LPCI Loop A Injection Valve licsults in failure of LPCI and Shutdown Cooling Loop A FV 005 RAW = 1.5
CCF ItAW = 54 for A&Il
Level 2 RAW = 5.8

h10-10-2 50 LPCI Loop D Injection Valse Results in failure of LPCI and Shutdown Cooling Loop 11 FV = .005 RAW = 1.5
CCF RAW = 54 for A&B
Level 2 RAW = 5.8

hlO-10-174 IIPSW Injection Crosstle to RIIR hlOV Results in failure of IIPSW ability to inject into reactor vessel FV 003 RAW = 1.3
given failure to inject from other low pressure sources

510-10-176 IIPSW Injection Crossile to XIIIR hlOV Results in failure of IIPSW ability to inject into reactor vessel FV .003 RAW = 1.3
given failure to inject from other low pressure sources

MO-10-39A IIHR Loop A Suppression Pool Cooling Valve Results in failure of RRR Loop A Suppressten Pool cooling and FV .001 RAW = 1.1
Torus spray CCF RAW = 7.5 for AAD

MO-10-39T) R1111 Loop 3 Suppression Pool Cooling Valve Results in failure of RIIR Loop n Suppression Pool Cooling and FV = .001 RAW = 1.1
Torus Spray CCF RAW = 7.5 for A&D

M O-10-3 4 A RHit Loop A Suppression Pool Cooling Valve Results in fa!!ure of Itllit Loop A Suppression Pool Cooling FV .001 RAW = 1.1

MO-10-34B Rllit Loop 11 Suppression Pool Cooling Valve Results In failure of RilR Loop B Suppression Pool Cooling FV .001 RAW = 1.1

A-2
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TAllLE Al hf0V R11K Pit!ORITIZATION RESUI,TS (BWit A) (continued)

lhlPACT of h10V FAILURE a'ISK lalPORTANCE
VALVE ID DESCRIPTION

A10-10-089B RIIR heat exchanger D cooling water dischstge Results in failure of IIPSW to cool RIIR heat exchanger 11 for FV .R08 RAW = 1.06
containment heat removal. Similar valves associated wl:h otherhf 0V.
trains have lower significance due to dieselloading during
LOOP

__

m

Results in fuiure of RIIR to remove heat from the reactor vessel FV .0006 RAW = 1.05
NO-10-017/018 RIIR Shutdown Cooling Suction Valves

h10-14-005A/B/C/D I,PCS hiinimum Flow Valve (4 functionally Each minimum flow valve results in the failure ofits respective FV = .0004 RAW = 1.03
CCF RAW = 1.17 for

Identical valves) LPCS pump train and impacts low pressure make-up
A/H/C/D trains

h!O-14.012A/B 1,PCS Injection Valve (A and B Loop) Results in fatture of LPCS Loop A/D injection and impacts low FV .0004 RAW = 1.03
pressure injection

blO-32-2803 IIPSW to Emergency Cooling Tower resertfor Results in failure of closed loop mode of IIICW to the EC1 Insignificant

discharge valve

Failure to close will cause SLC dilution during ATWS and is Insignificant for SLC mode.
hf 0-f 2-015,Uts itWCt1 Snction Valves

modeled esplicitly. Failure to close to isolate ISLOCA !s implicitly fligh imporience is
modeled in the LOCA outilJe containment initiator probability. qualitatively assigned for

ISLOCA

510-13-015/016 RCICInboard/ Outboard Steam Isolation Valves
89-10 failure mode not modeled in PSA. Nonnelly open valve is not insignincent

required to stroke for RCIC opetition. Failure to close to isolate
LOCA outside containment was not modeled because the ItCIC
steam line is oflimited diameter and flierefore not considered a
potential LOCA source.

h10-23 015/016 IIPCI Inboard / Outboard Steam Isolation Valves
89-10 failure mode not modeled in 1 SA. Nonnally open valve is not insignificant

req tred to stroke for llPCI operation. Failure to close to isolate
IFa.OCA is implicitly modeled la the LOCA outside containment
initiator pinbability.

MO 02 029A/D Feederater Loop A/ft Injection to Reactor vessel Normally open valve required for itCIC/IIPCI injection. Failure to Insignificant

| close to isolate a LOCA outside containment is impilcitly modeled inthe initiator.

A-3
:
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TAllII Al htOV RISK PitIOttlTI7ATION ItES01,TS (BWR A) (continued)

VALVEID DESCRIPTION INIPACT of h10V FAILURE RISK INtPORTANCE

hlO 48-0841 Emergency Cooling Water pump discharge Valve Results in failure of ECW pump and impacts redundancy of FV .001 RAW = 1.1
diesel cooling water system. Opposite unit important only.

AIO 10-089A/C/D RIIII heat eschanger A/CD cooling water Results in failure of IIPSW to cool RIIR heat exchangers for Insignincent
dischstge Valves containment heat removat "A" valve impottance artificially

increased to that of Il valve due to modelling non-symmetries.

hlO-02 053 A/II Rectre pump discharge block Valves Normally open valve not regul <d to change state, therefore not insignincent
modeled in PSA. Valve required to close for recire ilne LOCA.

_- ___

RfG-13 132 RCIC Lube oil cooling Valve Results in failure of RCIC amt impacts high pressure makeup. FV .025 RAW = 3.1
Not explicitly modeled but included in data for pump failure. (estimated)

510 02-074/077 hialn Steam Line drain Valve Normally closed valves are not required for injection or Insigninennt
isolation and are therefore not modeled in PSA.

hlO-10-154A/D RIIR Recire Loop A/II return (LPCIInjection) Normally open valva not required to change state for LPCI Insignincent

Valves injection, plugging mechanism modeled in PSA.

h10-12-068 RWCU Recirculation now to reactor valve Normally open valve falling to isolate duilng LOCA outside Insignintent
containment is an initiator and is implicitly modeled in PSA.

hIO.13-018 RCIC CST suction Valve Fallure to close on kansfer of RCIC sdction from CST to insignincent
suppression pool w'; fall RCIC.

hlO-32 2344 IIPSW cross-tie valve Failure to oren ilmits she ability to line up any IIPSW pump to insignincant
any itIIR Seat eschanger, hfodeled in PSA.

hf 0 32-2496 IIPSW discharge valve to pond Norsually open valve only required to close on loss of pond to insignincent
utill/.e closed loop cooling. hfodeled in PSA,

htO-33.0493 ESW discharge valve to pond Normally open valve only required to close on loss of pond to insignIncant
utpare closed loop cooling. Elodeled in PSA.

AIO-35-2373/4 RilCCW llecirculation pump cooling water Normally open valves allow cooling of recire pump seals. Insignificant

isolation valves Failure to close is not modeled in PSA since pumps are tripped
in model.

blO-44-2200 Aft) Drywell Cooler Inlet Isolation Valves Falhare to close for containment 1.OCA conditions. Not modeled insignificant
in PSA due to closed loop system and small diameter line.
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TAfil,E Al hiOV RISK PRIOftITIZATION RESULTS (HWit A)(continued)

Ih! PACT of h!OV FAILURE RISK IMPORTANCE
VALVP.ID DESCRililON

Emergency Cooling Tower Iteservoir Flow to Fallure to open in the event that the pond is unavailable will cause Insignincent

510 4W 2ROIA/D llPSW/ESW Pump flay Valve loss of closed loop enetint. Addressed in PSA.

Sf0 02 03RA/D Fredwater StaH-np Itecirculation Isalation Falinre to open dudng feedwater system recirculation mode with the insignIncant

reactor feed pumps shut off will fell start-up and failure to
close when the reactor pressure is greater than 600 psig will not
hupact the PSA model at power. Theiefore the valsen are not
modeled.

h!O-10-013A/B/C/D RIIR Suppression Pont Snctlan Valves Failure to open to for Suppression Pool Conting and LPCI Insignificant

injection modes and failure to close for Shutdown Cooling would
enuse fattnre of those mmles of Hillt. The functions are addressed in
PSA.

RIO-10 016A/B/C/D Rllit Pumps hiin flow Hypass Valves Falluse to open on pump low flow modeled in PSA for LPCI made insignincant

only for pump dead head protection, failure to open for LPCI mode
would fall train,

h!O-10-026Alli,-03f A/Il RIIR Daywell Cooling Spray Water Valves Failure to open for drywell spray modeled in PSA. IJttle credit given Insignficant

far use of valves due to procedurni residctions.

510-10 038A/B RIIR Suppression Chamber Cooling Water Sprey Failure to open to for wefwell spray is addressed in PSA and would insignificant
'

fall this mode of containment cooling.
Valve

h!O-13-020 RCIC Pump Discharge Black Valve Nonnally open valve not required to change state. Plugging Insignificant

mechanism modeled in PSA. 89-10 failure is to open when pump
discharge valve downstream is in test.

Af0-13-27 RCIC Pump hiininmm flow Valve Fallate to open on run p low flow would not fall pump because Insignificant

injection occurs in sufficient time to limit dead head condition.

AIO-13-039,041 RCIC Tones Suction Ilb.ck Valve
Failure to open when transferring suction to the suppression pool will insignincent

fall RCIC. hiodeled in PSA.

Normally open valve not required to change state for primary PSA Insigninennt
h!O-14 007A/B/C/D CS Pump Suction Valves

function.

MO-14 011 A/II CS Outhoard Isolatlan Valves Normally open valve not required to change state. Plugging invignificant
enerhanism modeled in PSA. 8910 falhare mechanism insignificant
due to time in test.

hlO-14-070,-071 Torus Water Pilfer Pump Isolation Valves Failure to close on LOCA conditlans. Not mmicled in PSA. Instenificant

A-5
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TABIEAl MOV RISK PRIORITI7ATION ItESUI TS (ilWR A)(continued)

VAI.VE ID Dl3CitIITION IMPA(T of MOV Fall,URE IIISK IMPORTANCE

SIO.2 3. 017 IIPCI CST Snction Valve Nannally open valve falls to close when transfering suction to the Insigninennt
supprenian pool and will fall IIFCI.

M O-23-020 IIPCI Pump Diuhange filock Valve Normally open valve not required to change state. Plugging Insigninennt
snechanion modeled in PSA. 89-10 falluie mode identical to RCIC
description.

MO-23 >l25 IIPCI Pump Minimum nm Val =e Failure to open on IIPCI pump hm ihm would not fall pump becense Insignincnnt
injection occurs in sufficient time to limit dead head condition.

MO D 057.058 IIPCI Tonts Suctlan !!!ack Valves Failure to apen when transferiing suction to suppression pool wift fell Insignincent
IIPCI. Addressed in PSA.

MO-2 ''-8245 IIPCI Tierbine Enhaust Ynenum Dreaker Valve Normally apen, failure to close te preside containment Isolation Insignificant
would not fall llPCI. Small diameter line insignincnnt sentre term
enntelbutar and not modeled in PSA.

MO-44-2201 A/n Drywell Confer Ontlet Isolation Valves Failure to close for contelnment I.OCA condiffons. Not included in Insignificant
PSA due to closed loop systens and small dismeter line.

MO-49 501/502A/B/C itmergency Cooling Tower Black Valves far closed Failure to open for IIPSW and ESW Ilow to ECT will cause loss of Insignllicant

loop flow. systems if pond is unnvallable. Addressed in PSA.

MO-13C-424 4 RCIC Turbine Enhanst Vacunni Dreaker Velve Normally cren velve falling to close would nat impset RCIC. Smart insignificant
diameter line is est insignificant source tems contributor.
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NEDC-32264

TABLE B1
PRIORITIZATION OF MOTOR-OPERATED VALVES FOR PLANT B

HOV IMPORTANCES To:

VALVE 89-10 PRA CORE CNMT LARGE
NUMBER FUNCTION SCOPE SCOPE DAMAGE FAIL REL COMMENTS / JUSTIFICATION FOR PRIORITY

HIGH PR10RITY HOVS

1E11-F068A Heat Exch Flow Control Y Y 0.510 1.047 0.340 Failure of F008A or B causes toss of heat removal for all modes of one RHR loop.
1E11-F0688 Heat Exch Flow Control Y Y 1.348 2.916 0.984 The importance of F0688 to the CDF and containment failure frequency exceeded 1

percent, placing it in the HIGH category. The importance of F068A to the CDF was
less than one percent, but its contribution to containment failure exceeded 1
percent. F068A was upgraded to the HIGH category. No credit was taken for local
manual recovery of F068A or B in the PRA.

1E41-F001 HPCI Steam Inlet Y Y 1.198 0.426 0.160 Demand failure of the valves listed on the left cause complete loss of HPCI or

1E41-F006 HPCI Injection Y Y 1.199 0.426 0.161 RCIC. HFCI and RCIC are risk-significant systems for Plant B because high pressure
1E51-F013 RCIC Injection Y Y 0.743 0.057 0.023 injection systems are relatively limited compared to low pressure injection
1E51-F045 RCIC Steam inlet Y Y 0.742 0.057 0.023 systems. Feedwater has turbine-driven pumps which fall on NSIV closure, and HPCI

and RCIC are both single-train systems with relatively high unavailabilities
compared to the redundant low pressure motor-driven systems. Loss of high pressure
injection with ADS inhibited requires operator actions to emergency depressurize.
The RCIC valves had CDF importances just below one percent, but these valves were
upgraded to the HIGH category because of the similarity of function to the HPCI
valves, and because the RCIC system was one of the most important systems to the
CDF.

1E41-F059 HPCI Lube Oil Cooling Water Y N 0.000 0.000 0.000 These valves were included within the pump / turbine boundary of the HPCI and RCIC
1E51-F046 RCIC Lube Oil Cooling Water Y N 0.000 0.000 0.000 systems and were not explicitly modeled in the PRA. However, demand failure of

these valves is expected to cause loss of HPCI and RCIC. HPCI and RCIC total
importances were 40% and 16% respectively. These valves were upgraded to HIGH
based on the importance of HPCI and RCIC to the CDF.

B-2
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NEDC-32264
(Continued)

TABLE B1 PRIORITIZATION OF MOTOR-OPERATED VALVES FOR PLANT B

The HPC1/RCIC valves function to isolate the steam lines given a break outside
The valves isolate on high steam line flow or high temperature in the1E41-F002 HPCI Steam Line Isolation Y Y 0.000 0.000 0.000

The isolation function of these valves was implicitly modeled in1E41-F003 HPCI Steam Line Isolation Y Y 0.000 0.000 0.000 containment.
respective rooms. Unisolated

1E51-F007 RCIC Steam Line Isolation Y Y 0.000 0.000 0.000 the unisolated LOCAs outside containment initiating event frequency.
LOCAs outside containment accounted for less than 1 percent of the total CDF, but1E51-F008 RCIC Steam Line Isolation Y Y 0.000 0.000 0.000

Sensitivity analysis shows thatexceeded 1% of the frequency of large relesses.
small changts in the common cause failure probability of motor operated valves can
significantly increase the contribution of unisolated LOCAs outside containment toOther factors which support the categoriration of
the frequency of large releases. 1) the valves are required to closethese valves as high priority valves are:
against high dp conditions which are not replicated during operability tests, and
2) f ailure of the valves to isolate leads to a potential large release outside
containment.

The RWCU isolation valves function to isolate the RWCU lines given a break outside
The isolation function of these valves was implicitly modeled in the

1G31-F001 RWCU 1 solation
Y Y 0.000 0.000 0,000

containment. Both valves wereY Y 0.001 0.003 0.000 unisolated LOCAs outside containment initiating event frequency.1G31-F004 RWCU 1 solation
explicitly modeled in the containment isolation model. The priority of these
valves was upgraded to HIGH besed on the same reasoning as the HPCI/RCIC steam line
isolation valves.

MEDIUM PR1OR1TY M0V$
These valves fallFailure of a single LPCI injection valve fails one loop of LPCI.

below the HIGH importance ranking because of the redundancy and diversity of towY Y 0.047 0.016 0.0001E11-F015A LPCI Injection
1E11-F015B LPCI ft:iection Y Y 0.270 0.059 0.000

pressure injection systems.

Failure of F028A or F0289 falls both suppression pool cooling and suppression poolThese velves are not ranked as HIGH priority
1E11-F028A RHR Torus Test / Spray Y Y 0.044 0.098 0.022 spray modes for one loop of RHR.

valves because failure of these valves does not affeet the Shutdown Cooling Mode of1E11-F028B RHR Torus Test / Spray Y Y 0.596 1.323 0.430
RHR, and because other means of decay heat removal are available (main condenser
and containment venting). Also, local manual actions can open these valves for
most sequences in which these valves are failed.

railure of the Core spray injection valve to open causes loss of one toop of Core
These valves were just below the cutof f for LOW importance valves, and wereY Y 0.069 0.044 ').078

1E21-F005A CS Injection
upgraded to MEDIUM because of the similarity of function to the LPCI injection
Spray.

Y Y 0.088 0.072 0.1081E21-F0058 CS Injection
valves.

The Turbine Building Psw header isolation valves are required to close during LOCAFailure to close
1P41-F310A PSW Turbine Bldg Header Iso Y Y 0.175 0.336 0.480 or LOSP to ensure adequate cooling water to essential components.

during an LOSP is the most important failure mode, because of the dependence of the1P41-F3100 PSV Turbine Oldg Header Iso Y Y 0.151 0.254 0.420
The A and 8 valves had importances in the MEDIUMiP41-F310C PSV Turbine Oldg Header Iso Y Y 0.008 0.018 0.000 diesels on PSW for cooling. The A

iP41-F3100 PSW Turbine Oldg header Iso Y Y 0.003 0.019 0.000 importance range, while the C and D valves had importances in the LOW range.
and 0 valves are more important because of the divisional power arrangement (onlyValves C
valve A can isolate service water for diesel A when diesel C is down).
and D were upgraded to MEDIUM importance for consistency.

B-3

M 8 # # # 9 4 e e g p
r j



O
~ ~

e O O U O U O U U U

NEDC-32264
TABLE B1 PRIORITIZATION OF MOTOR-OPERATED VALVES FOR PLANT B (Continued)

L0W PRIORITY NOVS

1821-F016 MSL Drain Isolation Y N 0.000 0.000 0.000 F016 and F019 are opened during startep to drain condensate from the rain steam

1821-F019 MSL Drain Isolation Y N 0.000 0.000 0.000 lines. These valves are closed once the main turbine is rolled. Discharge from
these valves passes through other valves to the condenser. Closure of the MSIVs
does not isolate these valves from the reactor, so that failure of both F016 and
F019 to close could result in continued blowdown fron the reactor to the condenser.
Flow is limited by restrictive orifices in the drain lines from each MSIV. The low
importance ranking of these valves is justified because the valves are normally
closed during power operation.

1831-F031A Rettrc Pump Disch Isolation Y N 0.000 0.000 0.000 The only accident sequence in which recirculation pump discharge valve closure is
1031-F031B Recire Pump Disch Isolation Y N 0.000 0.000 0.000 needed to prevent core damage is a large break in the recirculation piping. 1hese

valves were modeled implicitly in the large LOCA initiating event model. Failure
of the discharge valve in the unbroken loop to close could result in LPCI flow from
both loops being lost through the break. Both toeps of Core Spray would also have
to fait before significant core damage would occur. Based on estimates for the
IPE, less than 15 percent of large break LOCAs would require discharge valve
closure. If core damage did occur because LPCI flow was diverted through the
break, containment failure is unlikely due to the availability of debris cooling.
A LOW priority is justified because of the conbined low frequency of large break
LOCAs and the low failure probability of both loops of Core Spray.

1E11-F003A RHR Heat Exch Outlet Y N 0.000 0.000 0.000 The heat exchanger intet and outlet valves are normally open and not required to
1E11-F0038 RHR Heat Exch Outlet Y N 0.000 0.000 0.000 close for any accident sequences modeled in the IPE. These valves receive no
1E11-F047A RHR Heat Exch Inlet Y N 0.000 0.000 0.000 automatic isolation signets. The risk significance of these valves is low.
1E11-F047B RHR Heat Exch Inlet Y N 0.000 0.000 0.000

1E11-F004A RHR Torus Suction Y Y 0.000 0.000 0.000 Each RHR pump has one Torus suction and ene vessel suction isolation valve. The
1E11-F004B RHR Torus Suction Y Y 0.000 0.000 0.000 F004 valves isolate the Torus suction paths, and the F006 valves isolate the vessel
1E11-F004C RHR Torus Suction Y Y 0.000 0.000 0.000 suction paths. The F004 valves are normally open, and the F006 valves are normally
1E11-F0040 RHR Torus Suction Y Y 0.000 0.000 0.000 closed. Each F004 ord F006 valve pair must close/open respectively to align an RHR
1E11-F006A RHR SDC Pump Suction Y Y 0.000 0.000 0.000 pump for shutdown cooling. To eliminate a modeling problem, only two of the vessel
1E11-F0068 RHR SDC Pump Suction Y Y 0.000 0.000 0.000 suction valves were modeled in the PRA (this was conservative). These valves are
1E11-F006C RHR SDC Pump Suction Y N 0.000 0.000 0.000 considered Low importance to risk because failure of a valve pair to function only
1E11-F006D RHR SDC Pump Suction Y N 0.000 0.000 0.000 impacts one RHR pump for one mode of RHR operation. Also, for most events for

which shutdown cooling is needed, time is available to manually open/close the
valves given failure of a motor operator. All of the F004 and F006 valves have
hand-wheel operators, and would be accessable for most accident sequences.
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TABLE B1 PRIORITIZATION OF MOTOR-OPERATED VALVES FOR PLANT D (Continued)
There are two RHR minimum flott valves, one for each loop. The minimum flow valves
are normally open and provide a flow path for the RHR pumps in the LPCI mode until1E11-F007A RHR Ninimum Flow Y N 0.000 0.000 0.000

the injection valves open and vessel pressure decreases below the LPCI shutoffFailure of the minimum flow valves results in some reduction in RHR flow in1E11-F0078 RHR Minimum Flow Y N 0.000 0.000 0.000
head. The JPE evaluated the realistic impact of fatture of aall modes of operation.
minimum flow valve to close, and concluded that the remaining flow rate would be
adequate for all modes of PHR operation. Thus, failure of the minimum flow valvesIf an RHR toop is operating into close is considered of low risk significance. If atest or suppression pool cooling, the minimum flow valve could be closed.
LOCA occurred, the RHR system is designed to automatically realign to the LPCIIt was concludedmode, and the minimum flow valve would receive a signal to open.
in the IPE analysis that even if the minimum flow valve failed to realign, the NHR
pumps would likely operate long enough for either vesset depressurization or
operator intervention.

This
Demand failure of either F008 or F009 faits the shutdown cooling mode of RHR.

1E11-F008 RHR SDC Vessel isolation Y Y 0.000 0.000 0.000 mode is not risk-significant because Shutdown Cooling is vulnerable to singleThese
1E11-F009 RHR SDC Vessel Isolation

Y Y 0.000 0.000 0.000 failures and is less likely to be available than suppression Pool Cooling.
valves also receive isolation signals designed to prevent vessel drain-down during
refueling outages, but the risk significance of f ailures to isolate during
refueling is beleived to be small because of the low differential pressure and the
time available for operator intervention.

F016A/F021A and F0168/F0218 valve pairs are normally closed containmentThe RH::
Y Y 0.092 0.073 0.122 isolation valves that must be opened to initiate the Drywell spray mode of RHR.1E11-F016A RHR Drywell spray
V Y 0.004 0.004 0.000 Failure of any single valve to open falls one loop of RHR in the Drywell spray1E11.F0168 RHR Drywell spray
Y Y 0.092 0.073 0.122 The Drywell sprays appear
Y Y 0.004 0.004 0.000 mode, but has no impact on other, modes of RHR operation.The RHR Drywell spray mode may be used1E11-r021A RHR Drywell Spray

in both the Level 1 and Level 2 IPE models.1E11-F0218 RHR Drywell Spray
to reduce the Drywell temperature to prevent the vessel level instrumentation
reference legs from boiling. If no containment cooling is available and Drywell
spray cannot be initiated, emergency depressuriration and vesset flooding must be

These types of sequences were relatively unimportant to plant risk.performed.
Drywell sprays were also modeled in preventing containment failure following vessel

The sprays are relatively unimportant because for many of the sequencesfatture.in which the sprays could perform, LPCI injection is also available for debris
Either Drywell sprays or LPCI or Core Spray injecting through the failedcooling.

vessel were considered adequate to prevent containment failure fultowing a core
damage event.

The LPCI throttle valves (F017A,B) are normally open and not required to close
1E11-F017A LPCI Throttle

Y Y 0.007 0.015 0.000 The throttle valves are
during any accident sequence modeled in the IPE. interlocked open for 10 minutes following any LPCI initiation signal, to prevent1E11-F0178 LPCI Throttle Y Y 0.018 0.039 0.000
operators from throttling flow until core cooling requirements are satisfied.
Failure of the F017 valve to throttle flow does not impact the ability to cool the

Following LPCI injection, either the throttle valve or injection valveThe
(F015) may be required to close before other modes of RHR can be initiated.
core.

redundancy of the throttle valve with the F015 valve makes this function relatively
unimportant to plant risk. Containment isolation is provided by the F050 check
valves and F015 injection valves.
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NEDC-32264
TABLE B1 PRIORITIZATION OF MOTOR-OPERATED VALVES FOR PLANT B (Continued)

1E11-F024A RHR Torus Test Inboard Y Y 0.007 0.015 0.000 Establishing suppression pool heat removal requires opening F0284/B and either
1E11-F024B RHR Torus Test Inboard Y Y 0.018 0.039 0.000 F024A/B (test line) or F027A/B (suppression pool spray h Cecause of the added
1E11-F027A RHR Torus Spray Inboard Y Y 0.007 0.015 0.000 redundancy of the F024/F027 valves, these valves are significantly less important
1E11-F0278 RHR Torus Spray Inboard Y Y 0.018 0.039 0.000 to the core damage frequency than F028. For atmost all sequences involving loss of

decay heat removal, adequate time is available for these valves to be manually
opened using the handwheel operators. Thus, the risk significance of these valves
is low.

1E11-F048A RHR Heat Exch Dypass Y Y 0.000 0.000 0.000 This valve is normally open, and remains open during the LPCI injection phase. It
1E11-F0480 RHR Heat Exch Bypass Y Y 0.000 0.000 0.000 must be throttled closed to control flow through the RHR heat exchanger for any RHR

mode involving heat removal. If RHR is in suppression pool cooling when a LOCA
occurs, this valve could degrade LPCI flow if it fails to open. This failure mode
is relatively unimportant, because adequate LPCI flow can still pass through the
heat exchanger to realistically prevent significant core damage. Failure of this
valve to close will degrade the heat removal capacity of a single loop of RHR in
suppression pool cooling, shutdown cooling, and other modes, this failure mode is
relatively risk-insignificant because the heat removal capability is not completely
failed and because for most risk-significant sequences, ti e is available to
manually close the valve using the hand-wheel operator.

1E11-F103A Heat Exch Vent Y N 0.000 0.000 0.000 This valve is only used to vent the heat exchangers of noncondensible gases in the
1E11-F1038 Heat Exch Vent Y N 0.000 0.000 0.000 steam condensing mode, and to flush the heat exchanger during shutdown cooling. It

is normally closed and remains closed during all other modes of RHR operation. The
steam condensing mode was not modeled in the IPE, because it is not a preferred
mode of operation at Plant B, and because it is a more complex and therefore less
reliable heat removal mode than suppression pool cooling or shutdown cooling. If
shutdown cooling was the only heat removal mode available, a failed closed vent
valve would not physically prevent the operators from using shutdown cooling to
protect containment.

1E21-F001A CS Pump Suction Isolation Y Y 0.000 0.000 0.000 The core spray suction isolation valve is normally open and receives no automatic
1E21-F001B CS Pump Suction Isolation Y Y 0.000 0.000 0.000 isolation signal. These valves are not required to be closed for any accident

modeled in the IPE.

1E21-F031A CS Minimum Flow Isolation Y N 0.000 0.000 0.000 There are two CS minimum flow valves, one for each puap. The minimum flow valves

1E21-F0318 CS Minimum Flow Isolation Y N 0.000 0.000 0.000 are normally open and provide a flow path for the CS pumps until the injection
valves open and vessel pressure decreases below the CS shutoff head. Failure of
the minimum flow valves to close results in some reduction in flow. The IPE
evaluated the realistic impact of f ailure of a minimum flow valve to close, and
concluded that the remaining flow rate would be adequate to prevent significant
core damage. Thus, failure of the minimum flow valves to close is considered of
low risk significance. If a loop of Cs is in test mode, the minimum flow valve
could be closed. If a LOCA occurred, the CS system is designed to automatically
realign from test to injection, and the minimum flow valve would receive a signal *

to open. It was concluded in the IPE analysis that even if the minimum flow valve
failed to realign during a test, the CS pump would likely operate long enough for
either vessel depressurization or operator intervention.
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TABLE B1 PRIORITIZATION OF MOTOR-OPERATED VALVES FOR PLANT B (Continued)

HPCI and RCIC will auto-swap from the CST to the suppression pool on low CST level ,

1E41-F004 HPCI CST Suction Isolation Y Y 0.000 0.000 0.000 or high suppression pool level. Interlocks are provided such that the CST suction
1E41-F041 HPCI Torus Suction Isolation Y N 0.000 0.000 0.000 valve will only close after the suppression pool suction valves are both fully
1E41-F042 HPCI Torus Suction Isolation Y N 0.000 0.000 0.000 Thus, if either suppression pool suction valve f ails to open the C5T Line
1E51-F010 RCIC CST Suction Isolation Y Y 0.000 0.000 0.000 open.will remain available. If the CST valve fails to close or if the torus pathway
1E51-F029 RCIC Tore Suction Isolation Y N 0.000 0.000 0.000
1E51-F031 RCIC Torus Suction Isolation Y N 0.000 0.000 0.000 faik to open, HPCI/RCIC will continue to operate until the CST inventory is

depleted. For all but a small fraction of LOCA events, operation of HPCI or RCIC
from the CST provides an extended period of high pressure cooling. For a
transient, if HPCI or RCIC maintains vessel level until the CST is depleted, more

This isthan en hour is available before adequate core cooling becomes a concern.
adequate time for the operators to either manually open the failed valves or
provide injection from other high pressure sources such as CRD or condensate.
Thus, demand failures of the HPCI/RCIC CST and suppression pool suction lines are
insignificant contributors to core damage.

The minimum flow valves for HPCI and RCIC did not appear as risk-significant in the
1E41-F012 HPCI Minimum Flow Y N 0.000 0.000 0.000 IPE because it is not anticipated that HPCI and RCIC would ever operate without a
1E51-F019 RCIC Minimum Flow Y N 0.000 0.000 0.000 flow path to the vessel or the CST. If the HPC1/RCIC discharge MOV failed to open

on HPCI/RCIC initiation, a dead-head condition would exist, but in this case,
HPCI/RCIC is unavailable for injection regardless of the status of the minimum flow
valve.

The vacuum breaker isolation valves isolate the vacuum breaker line on low steam
1E41-F104 HPCI Vac Breaker Isolation Y N 0.000 0.000 0.000 line pressure and high Dryvell pressure. The purpose of this isolation is to
1E41-F111 HPCI Vac Breaker Isolation Y N 0.000 0.000 0.000
1E51-F104 RCIC Vac Breaker Isolation Y N 0.000 0.000 0.000 eliminate a potential leakage pathway f rom the suppression pool airspace through

the turbine exhaust line and turbine seals into secondary containment. This
1E51-F105 RCIC Vac Breaker Isolation Y N 0.000 0.000 0.000 leakage pathway could exist if containment pressure wes high and HPCI was tripped.TheThis pathway would bypass the water seal that the exhaust line normally has.

importance of this isolation failure is small because any releases would be
filtered through the suppression pool, and because of the redundancy of the
isolation valves. If this pathway fails to isolate, it is likely due to loss of
power to the valves and not hardware f ailure.

The RCIC low speed bypass line was added as an operational improvement to reduce
1E51-F119 RCIC Low Speed Bypass Y N 0.000 0.000 0.000 stresses on the RCIC components during startup. Failure of this valve to open

during RCIC startup will not prevent RCIC initiation, and failure of this valve to
close will not impact the isolation functions of the RCIC steam line isolation
valves.

1E51-F524 RCIC Trip and Throttle Y N 0.000 0.000 0.000 RCIC trip and throttle valve closure is needed to terminate RCIC injection given a
RCIC turbine trip. Failure of RCIC to trip with no other malfunctions present.

results in continued injection to the vessel. Because of the small injection
capacity of RCIC, operators have adequate time to take actions to prevent vessel
overfill. Failure of F524 to close given a condition requiring RCIC trip could
result in damage to the RCIC system. If a condition requiring RCIC trip is
present, then RCIC would most likely be unavailable for the remainder of the eventIf RCIC was damaged due to failure of F524regardless of TS24 success or failure.
to close, steam release outside primary containment would be limited by isolation
valves F007 and F008. Furthermore, the ability of the trip and throttle valve to
close while exposed to full reactor pressure is verified during monthly RCIC
operability testing.

B-7
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TABLE B1 PRIORITIZATION OF MOTOR-OPERATED VALVES FOR PLANT B (Continued)

1P41-F049 PSV to DW Coolers Isolation Y Y 0.000 0.000 0.000 The PSW System is a closed system within containment, and the isolation valves
1P41-F050 PSW to DW Coolers Isolation Y Y 0.000 0.000 0.000 receive no automatic isolation signals. Isolation is only needed if the PSW

pressure boundary within containment is failed. PSW breaks within containment will
require a shutdown due to loss of drywell cooling and will likely generate a LOCA
signal on high drywell pressure. However, risk significance is LOW because no
systems important to safe shutdown ere impacted.

1P41-F312 PSU Radwaste Dilution Line Y N 0.000 0.000 0.000 The 30" dilution line ties directly into Unit 1 division 1 PSW, and is typically
only opened occasionally during outages. During non-outage periods, dilution flow
is provided from circulating water blowdown to the river.

1P42-F051 RBCCW Drywell Inlet Y Y 0.000 0.000 0.000 The RBCCW System is a closed system within containment, and the containment
1P42-F052 ROCCW Drywell Outlet Y N 0.000 0.000 0.000 isolation valves receive no automatic isolation signal. Isolation is only required

if the RBCCW pressure boundary within containment is failed. If an RSCCW break
occurs within containment during power operation, a shutdown due to loss of reactor
recirculation pump cooling is required. Howevrf, risk significance is LOW because
no systems important to safe shutdown are imppeted.

1PS2-F874 N2 Deckup MOV to Inst Air N Y 0.023 0.051 0.000 This valve opens on low pressure in the noninterruptible instrument air header to
pressurire the header from the nitrogen system. This valve is not in the scope of
GL 89-10, but is modeled in the PRA. Its importance to the CDF is below the snedium
cutoff of 0.1 percent, so this MOV does not need to be added to the test schedule,
it is provided here as an example of an NOV in the FRA that is not in the scope of
GL 89-10.
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) Table C1 - Prioritization of MOVs for BWR C

FV Importance Number of. Valves Cumulative Number of
in Category Valves

] 0.05 0 0

0.01 6 6

0.001 17 23

0.0001 34 57

) <0.0001 120 177
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Table C2
Current 89-10 NOVs with Low Risk Significance 04/07/93 Page 1 of 18

_ _ _ . _ _ . ,

mm --- _ _ _ _ _ = = = _ _
|_ _ _ _ _ _ . ,

| PRA | 89 1 PRA REASONING
_ _ _ _ _ _

___q
_ _. p_ p._-10,

_. 7 _.
| Component ID i Description

_.

. .._

|| THIS IS A CONTAINMENT ISOLATION VALVE, AND WAS CONSIDERED IN THE
_

_ . _ . .

THE REACTOR CLOSED LOOP COOLING SYSTEM ip_mmm
DRS-CONT ISO INUD (MOTOR OPERATED VALVE) 1- | YES

| 2CCP*MOV122 | | | | CONTAINMENT ISOLATION SECTION. IF LEAKAGE WERE TO LEAK INTO THE|
| (CCP) IS A CLOSED LOOP SYSTEM.| ( | | THE FAILURE MECHANISM |
| SYSTEN, IT WOULD REMAIN CONTAINED IN THE LOOP.| ( | | |
J NECESSARRY TO BREACH CONTAINMENT IS A LINE BREAK BOTH INSIDE AND| | | | | OUTSIDE CONTAINMENT , AND 2 MOVS FAILING TO ISOLATE (DOTH CONTAINMENT|

| | | |
| | | | | ISOLATION VALVES). THIS IS CONSIDERED A VERY SMALL CONTRIBUTOR IN

|
J

| COMPARISON TO OTHER FAILURE NODES. i| | t |

| | l i l I
l i I I I i
i 1 i I i |
I I i i i I
I i i I I {

| THIS IS A CONTAINMENT ISOLATION VALVE, AND WAS CONSIDERED IN THEi i
DRS-CONT ISOL OUTBD (MOTOR OPERATED VALVE) 1- [ YES

| | | CONTAINMENT ISOLATION SECTION. 1HE REACTOR CLOSED LOOP COOLING SYSTEM
|

| 2CCP*MOV124 |

| { | | | (CCP) IS A CLOSED LOOP SYSTEM. IF LEAKAGE WERF. TO LEAK INTO THE
|

| SYSTEM, IT WOULD REMAIN CONTAINED IN THE LOOP. THE FAILURE MECHANISM
g

| | t | |
J NECESSARRY TO BREACH CONTAINMENT IS A LINE BREAK BOTH INSIDE AND| [ [ ] [ OUTSIDE CONTAINMENT , AND 2 MOVS FAILING TO ISOLATE (BOTH CONTAINMENT|

| [ | |

| | | | | ISOLATION VALVES). THIS l$ CONSIDERED A VERY SMALL CONTRIBUTOR IN
|
|

| | | | | COMPARISON TO OTHER FAILURE MODES. I
| { I I I I
| I I I I I
I I I I I I
I I i ! I |
I I I i 1 THIS I

i REACTOR BUILDING CLOSED LOOP COOLING (CCP) TO SPENT FUEL COOLING.I I SPENT FUEL COOLING |
GATE VALVE SFCAE1A INLET (MOTOR OPERATED VALV |- | YES

| VALVE IS IN ONE OF TWO REDUNDANT TRAINS OF COOLING.IS NOT INCLUDED IN THE' SCOPE OF THE IPE, AND NO CREDIT 15 TAKEN FOR THE || 2CCP*MOV14A | l !
J J | | | HOWEVER, SPENT FUEL POOL COOLING RISK *IS LOW BECAUSE HEATUP |

| SYSTEM.3 | | | ALSO, THIS |
| OCCURS SLOWLY AND MANY HOURS ARE AVAILABLE FOR RECOVERY.| | | | {
| VALVE IS NORMALLY OPEN AND MUST REMAIN OPEN. I| | | |

| | l l l I
l l I I I I
I ! l i I I
I ( I I I THIS [

[ REACTOR BUILDING CLOSED LOOP COOLING (CCP) TO SPENT FUEL COOLING.I I SPENT FUEL COOLING |
GAi' VALVE SFC*E1D INLET (MOTOR OPERATED VALV 1- ( YES

| VALVE IS IN ONE OF TWO REDUNDANT TRAINS OF COOLING.IS NOT INCLUDED IN THE SCOPE OF THE IPE, AND NO CREDIT IS TAKEN FOR THE || 2CCP*MOV140 | | |
g i | | | HOWEVER, SPENT FUEL POOL COOLING RISK IS LOW BECAUSE HEATUP

g

[ SYSTEM.g | | | g

| OCCURS SLOWLY AND MANY HOURS ARE AVAllABLE FOR RECOVERY.| | | | I
3 [ l i I I
i i i i i I
| t 1 1 1 I
I i I I I

I I
-
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Table C2 (Continued)
Current P9-10 MOVs with Low Risk Significance

04/07/93 Pege 2 of 18

g Component ID | Description |PRA |89-10 | PRA REASONING
__ ,; __, _ _ ,

j | 2CCP*MOV15A [ RCS-CONT ISOL OUTBD (MOTOR OPERATED VALVE) |- | YES i THIS IS A CONTAINMENT ISOLATION VALVE, AND WAS CONSIDERED IN THE 3, ,

| | | | | CONTAINMENT SECTION. THE REACTOR DUILDING CLOSED LOOP COOLING SYSTEM|

| | ] | | (CCP) IS A CLOSED LOOP SYSTEM. IF LEAKAGE WERE To LEAK INTO THE I

| [ | | | SYSTEM, IT uoutD REMAIN IN THE LOOP. THE FAILURE MECHANISM NECESSARY |

[ ] | | 1 TO BREACH CONTAINMENT,IS A LINE BREAK BOTH INSIDE AND OUTSIDE 3

| | | | | CONTAINMENT, AND 2 MOV'S FAILING TO ISOLATE (BOTH CONTAINMENT ISOLATION 3

| | t | | VALVES). THIS IS CONSIDERED A VERY SMALL CONTRIBUTER IN COMPARISON TO|

| | t j | OTHER FAILURE NODES. |
I

I i 1 I I

I I I I I
I

I I I I I I
I

I f f I I

I I I I I I

g 2CCP*MOV158 | RCS-CONT ISOL OUTBD (MOTOR OPERATED VALVE) )- | YES | THIS IS A CONTAINMENT ISOLATION VALVE, AND WAS CONSIDEREp IN THE I

| | | | | CONTAINMENT SECTION. THE REACTOR BUILDING CLOSED LOOP COOLING SYSTEM|

| | | | | (CCP) IS A CLOSED LOOP SYSTEM. IF LEAKAGE WERE TO LEAK INTO THE
g

I [ | J | SYSTEM, IT WOULD REMAIN IN THE LOOP. THE FAILURE MECHANISM NECESSARY g

| I | [ t TO BREACH CONTAINMENT,1S A LINE BREAK BOTH INSIDE AND OUTSIDE |

| | | { } CONTAINMENT, AND 2 MOV's FAILING TO ISOLATE (BOTH CONTAINMENT ISOLATION |

t ( ) | [ VALVES). THIS IS CONSIDERED A VERY SMALL CONTRIBUTER IN COMPARISON TO|

| t | | | OTHER FAILURE MODES. |

I I 1 | l |

I I I I I I

I I I I I |

| 1 | | | |

| | 1 1 1 |

| 2CCP*MOV16A | RCS-CONT ISOL INBD (MOTOR OPERATED VALVC) 1- [ YES | THIS IS A CONTAINMENT ISOLATION VALVE, AND WAS CONSIDERED IN THE |

| | | | | CONTAINMENT SECTION. THE REACTOR DUILDING CLOSED LOOP COOLING SYSTEM |

| | | | | (CCP) IS A CLOSED LOOP SYSTEM. IF LEAKAGE WERE TO LEAK INTO THE |

{ ( | | | SYSTEM, IT WOULD REMAIN IN THE LOOP. THE FAILURE MECHANISM NECESSARY |

| | | | | TO BREACH CONTAINMENT,IS A LINE BREAK BOTH INSIDE AND OUTSIDE 3

| | | | | CONTAINMENT, AND 2 MOV'S FAILING TO ISOLATE (BOTH CONTAINMENT ISOLATION |

| [ ) | | VALVCS). THIS IS CONSIDERED A VERY SMALL CONTRIBUTER IN COMPARISON TO|

3 | | | { OTHER FAILURE MODES.
g

i i i l I |

1 i I I I i

i l I I I I

I l 1 1 I |

1 I I I I i

1

1
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Table C2 (Continued)
Current 89-10 MOVs with Low Risk Significance

04/07/93 Page 4 of 18
~ i

. . > > i

I Component ID | Description | PRA | 89-10 | PRA REASONING |

F i ;
i i a

3 2CCP*MOV188 i GATE VLV. SFC*E18 OUTLET (MOTOR OPERATED VALV |- | YES | REACTOR BUILDING CLOSED LOOP COOLING (CCP) TO SPENT FUEL COOLING. THIS I
| | | | | VALVE IS IN ONE OF TWO REDUNDANT TRAINS OF COOLING. SPENT FUCL COOLING |
| | | | [ IS NOT INCLUDED IN THE SCOPE OF THE IPE, AND NO CREDIT 1$ TAKEN FOR THE I

| t | | | SYSTEM. H0tlEVER, SPENT FUEL POOL COOLING RISK IS LOW BECAUSE HEATUP |
| ] [ | 1 OCCURS SLOWLY AND MANY HOURS ARE AVAILABLE FOR RECOVERY. ALSO, THIS |
| | | | | VALVE IS NORMALLY OPEN AND MUST REMAIN OPEN. |
| I | | | I
I I I I I I

I I I I I I

I I I I I I
I 2CCP*MOV265 | DRS-CONT ISOL CUTBD (MOTOR OPERATED VALVE) |- t YES 1 THIS IS A CONTAINMENT ISOLATION VALVE, AND WAS CONSIDERED IN THE |
| [ ] | | CONTAINMENT SECTION. THE REACTOR BUILDING CLOSED LOOP COOLING SYSTEM I

| | | | | (CCP) IS A CLOSED LOOP SYSTEM. IF LEAKAGE WERE TO LEAK INTO THE |

| | | | | SYSTEM, IT WOULD REMAIN IN THE LOOP. THE FAILURE MECHANISM NECESSARY |
| | [ ] | TO BREACH CONTAINMENT,15 A LINE BREAK BOTH INSIDE AND OUTSIDE |
| | | | | CONTAINMENT, AND 2 MOV'S FAILING TO ISOLATE (BOTH CONTAINMENT ISOLATION |

| [ | t i VALVES). THIS IS CONSIDERED A VERY SMALL CONTRIBUTER IN COMPARISON TO |
3 | | | | OTHER TAllURE MODES. |
I I I I I I

I I I I I I
I I I I I I
I I i i i I
I I i l I I
| 2CCP*MOV273 | DRS-CONT ISOL INBD (MOTOR OPERATED VALVE) !- | YES { THIS IS A CONTAINMENT ISOLATION VALVE, AND WAS CONSIDERED IN THE |
| | | | | CONTAINMENT SECTION. THE REACTOR BUILDING CLOSED LOOP COOLING SYSTEM |
| | | | | (CCP) IS A CLOSED LOOP SYSTEM. IF LEAKAGE WERE TO LEAK INTO THE |
| | | | | SYSTEM, IT WOULD REMAIN IN THE LOOP. THE FAILURE MECHANISM NECESSARY |
| | | | | TO BREACH CONTAINMENT,IS A LINE BREAK BOTH INSIDE AND OUTSIDE I
| t | { t CONTAINMENT, AND 2 h0V'S FAILING TO ISOLATE (BOTH CONTAINMENT ISOLATION |

| t | | | VALVES). THIS IS CONSIDERED A VERY SMALL CONTRIBUTER IN COMPARISON TO |
| | | | { OTHER Fall.URE MODES. 3

I l i I I I

I I l i I I
I I I I i I

I I I i l i
I I I I I I
| 2CCP*MOV94A { RCS-CONT ISOL INBD (MOTOR OFERATED VALVE) 1- 1 YES | THIS IS A CONTAINMENT ISOLATION VALVE, AND WAS CONSIDERED IN THE I
g | | | | CONTAINMENT SECTION. THE REACTOR BUILDING CLOSED LOOP COOLING SYSTEM |

| | ] | | (CCP) IS A CLOSED LOOP SYSTEM. IF LEAKAGE WERE TO LEAK INTO THE I
| | | 1 1 SYSTEM, IT WOULD REMAIN IN THE LOOP. THE FAILURE MECHANISM NECESSARY |
t | | | | TO BREACH CONTAINMENT,IS A LINE BREAK BOTH INSIDE AND OUTSIDE |
| ] | | | CONTAINMENT, AND 2 MOV's FAILING TO ISOLATE (BOTH CONTAINMENT ISOLATION |

| | | | | VALVES). THIS IS CONSIDERED A VERY SMALL CONTRIBUTER IN COMPARISON TO |
3 1 ) [ ] OTHER FAILURE MODES. |
I I I I I I

I I i l I i
I I i i l i
i l ! I I I

I i i I I I
u___w_.:.----- - _ - - - - - , - - - - -- m -

e
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Table C2 (Continued)
Current 89-10 MOVs with low Risk Significance

04/07/93 Pege 5 of 18
7-

f"T i |i

| Component 10 | Description | PRA | 89-10 | PRA REASONING
.

g

| -- t- ; p - -- q -- --
i 2CCP*MOV948 | RCS-CONT ISOL INBD (MOTOR OPERATED VALVE) | - | YES | THIS IS A CONTAINMENT ISOLATION VALVE, AND WAS CONSIDERED IN THE |

| | | | | CONTAINMENT SECTION. THE REACTOR BUILDING CLOSED LOOP COOLING SYSTEM|

| j | | | (CCP) IS A CLOSED LOOP SYSTEM. IF LEAKAGE WERE TO LEAK INTO THE |

| | | |
| SYSTEM, IT WOULD REMAIN IN THE LOOP. THE FAllURE MECHANISM NECESSARY |

| | | ] I TO BREACH CONTAINMENT,IS A LINE BREAK BOTH INSIDE AND OUTSIDE |

| | | | | CONT AINMENT, AND 2 MOV'S F AILING TO ISOLATE (DOTH CONTAINMENT ISOL ATION |

| | | t ! VALVES). THIS IS CONSIDERED A VERY SMALL CONIRIBUTER IN COMPARISON TOI

| |
| | t OTHER FAILURE MODES. I

l
I I I i i I
i i i l i

1

I i ! I i
I

1 I I I I I
I I l

I I

| 2CSH*MOV110 | MOTOR OPERATED VALVE |- | YES | VALVE IS IN A FULL FLOW TEST RETURN LINE. VALVE IS ONLY PLACED IN THE |

| | | | | OPEN POSITION ON A QUARTERLY BASIS FOR ABOUT SIX HOURS. THE EXPOSUREI

| [ ] TO AN INCIDENT FOR THIS VALVE IS SO SMALL AS NOT TO BE CONSIDERED. |
| |

| ( | | | ALSO, ON SYSTEM INITIATION, THE VALVE RECEIVES AN ISCLATION SIGNAL AND |

| | | THEREFORE IS NOT FURTHER CONSIDERED. |
| | |

l i I
1 l I
I i | 1 I |
| |

1 I I

| 2CSH*MOV111 | MOTOR OPERATED VALVE |- | YES I VALVE IS IN A FULL FLOW TEST RETURN LINE. VALVE IS ONLY PLACED IN THE |
| | | OPEN POSITION ON A QUARTERLY BASIS FOR ABOUT SIX HOURS. THE EXPOSURE|

| | | TO AN INCIDENT FOR THIS VALVE IS 50 SMALL AS NOT TO BE CONSIDERED. |
| |

| | | | | ALSO, ON SYSTEM INITIATION, THE VALVE RECEIVES AN ISOLATION SIGNAL AND || |

| | | THEREFORE IS NOT FURTHER CONSIDERED. |
| | l
1 1

I I I I
I l i

i I I
I I I

| 2CSH*MOV112 | MOTOR OPERATED VALVE |- | YES | VALVE IS IN A FULL FLOW TEST RETURN LINE. VALVE IS ONLY PLACED IN THE II I

| | | OPEN POSITION ON A QUARTERLY BASIS FOR ADOUT SIX HOURS. THE EXPOSURE|
| } | TO AN INCIDENT FOR THIS VALVE IS SO SMALL AS NOT TO BE CONSIDERED. |
| |

| [

| | J ALSO, ON SYSTEM INITIATION, THE VALVE RECEIVES AN ISOLATION SIGNAL AND |

| | | THEREFORE IS NOT FURTHER CONSIDERED. || |

| | I
| | | | I I
I i 1 1 I I

I I I

| 2CSL*FV114 | CORE SPRAY PUMP TEST I- t YES | VALVE IS IN A FULL FLOW TEST RETURN LINE. VALVE IS ONLY PLACED IN THE|I I

| | | OPEN POSITION ON A QUARTERLY BASIS FOR ABOUT SIX HOURS. THE EXPOSURE|
| | [ TO AN INCIDENT FOR THIS VALVE IS SO SMALL AS NOT TO BE CONSIDERED. |

t j

| |
| ALSO, ON SYSTEM INITIATION, THE VALVE RECEIVES AN ISOLATION SIGNAL AND || [

| |
| | | THEREFORE IS NOT FURTHER CONSIDERED. |

g | I
1 1 I

| | I
I l i

I I I
I i l

I I

| ~_
-

>
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Table C2 (Continued)
Current 89-10 MOVs with Low Risk significance 04/07/93 Page 7 of 18

- - - ,

m... , , , |
| Component ID | Description | PRA | 89-10 | PRA REASONING

__ ;
, ,

y

) 2HCS*MOV25A | MOTOR OPERATED - GLOBE VALVE RBNR1A IN FLOW l- | YES | THIS IS IN A HYDROGEN RECOMBINER SYSTEM. NO CREDIT at TAKEN FOR THIS|, ,
y .__g_

| | | SYSTEM IN THE IPE. THIS SYSTEM DCES NO. IN ANY WAY MI DGATE THE |
| | | RESULTS OF ANY ANALYZED ACCIDENT SCENARIO THROUGH A LEVEL 2 IPEI

| |

} | | ANALYSIS. THE FAILURE OF ANY VALVE TO OPERATE IS OF NO CONSEQUENCE|| |
|I |

| | t BECAUSE IT IS A CLOSED SYSTEM. I| |
I I I II I
I I I II I
| 1 i

| 2HCS*MOV258 | MOTOR OPERATED - GLOBE VALVE RBNR1B IN FLOW | - } YES | THIS I? IN A HYDROGEN RECOMBINER SYSTEM. NO CREDIT IS TAKEN FOR THIS|I |

| | | SYSTEM Pi THE IPE. THIS SYSTEM DOES NOT IN ANY WAY MITIGATE THE|
| | | RESULTS OF ANY ANALYZED ACCIDENT SCENARIO THROUGH A LEVEL 2 IPE|

| |

| | | ANALYSIS. i4E FAILURE OF ANY VALVE TO OPERATE IS OF NO CONSEQUENCE|| |
|| |

| | | BECAUSE IT IS A CLOSED SYSTEM. l-| |
I l I II l
I I I I1 I

Ii I
| THIS IS IN A HYDROGEN RECOMBINER SYSTEM. NO CREDIT IS TAKEN FOR THIS|1 l

| 2HCS*MOV26A | MOTOR OPERATED - GLOBE VALVE RBNR1A CLG WTR I | - | YES
SYSTEM IN THE IPE. THIS SYSTEM DOES NOT IN ANY WAY MITIGATE THE |

|| |
| RESULTS OF ANY ANALY2ED ACCIDENT SCENARIO THROUGH A LEVEL 2 IPE{| g

| |
| ) | ANALYSIS. THE FAILURE OF ANY VALVE TO OPERATE IS OF NO CONSEQUENCE3| |

[| |
| | | BECAUSE IT IS A CLOSED SYSTEM.

| | I
i l |

t I I
I I I

I I I
I f I

THIS IS IN A HYDROGEN RECOMBINER SYSTEM. NO CREDIT IS TAKEN FOR THIS [I I

3 2HCSAMOV260 | MOTOR OPERATED - GLOBE VALVE RONR1B CLG WTR I }- | YES |

| | | SYSTEM IN THE IPE. THIS SYSTEM DOES NOT IN ANY WAY MITIGATE THE
g

g | RESULTS OF ANY ANALYZED ACCIDENT SCENARIO THROUGH A LEVEL 2 IPE |
| | |

| | | ANALYSIS. THE FAILURE OF ANY VALVE TO OPERATE IS OF NO CONSEQUENCE|| |
[| |

| | | BECAUSE IT IS A CLOSED' SYSTEM. I| |
i 1 1 It i
i 1 1 II I
l i I

THIS IS IN A HYDROGEN RECOMBINER SYSTEM. NO CREDIT IS TAKEN FOR THIS |I I
| 2HCS*MOV2A | MOTOR OPERATED - GLOBE VALVE RONR1A INLET |- | YES i

| | } SYSTEM IN THE IPE. THIS SYSTEM DOES NOT IN ANY WAY MITIGATE THE |

| | | RESULTS OF ANY ANALYZED ACCIDENT SCENARIO THROUGH A LEVEL 2 IPE|
| |

| | | ANALYSIS. THE FAILURE OF ANY VALVE TO OPERATE IS OF NO CONSEQUENCE|| |
Ig |

| | | BECAUSE IT 15 A CLOSED SYSTEM. Ig |
I i l I| |
| 1 I II |
1 I I

| 2HCS*MOV2B | MOTOR OPERATED - GLOBE VALVE RONR1A INLET |- | YES | THIS IS IN A HYDROGEN RECOMBINER SYSTEM. NO CREDIT IS TAKEN FOR THIS[| |

| SYSTEM IN THE IPE. THIS SYSTEM DOES NOT IN ANY WAY MITIGATE THE|
| |

| RESULTS OF ANY ANALYZED ACCIDENT SCENARIO THROUGH A LEVEL 2 IPE|g |
| |

| | | ANALYSIS. THE FAILURE OF ANY VALVE TO OPERATE IS OF NO CONSEQUENCE|g }
[g |

| | | BECAUSE IT IS A CLOSED SYSTEM. Ig |
I I I II I l I I I

| |
i i l

I_ I
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Table C2 (Continued)
Current 89-10 MOVs with Lcw Risk Significance

04/07/93 Page 8 of 18
, 7

__ ___ _ , , _7.. ,

| Component ID i Description | PRA | 89-10 | PRA REASONING |
g -._ __ 9

pq_q g

| 2HCS*MOV3A | MOTOR OPERATED - GATE VALVE RONR1A INLET OUTL | - | YES | THIS IS IN A HYDROGEN RECOMBINER SYSTEM. NO CREDIT IS TAKEN FOR THIS |

| | | | | SYSTEM IN THE IPE. THIS SYSTEM DOES NOT IN ANY WAY MITIGATE THE |

| | | | | RESULTS OF ANY ANALYZED ACCIDENT SCENARIO THROUGH A LEVEL 2 IPE I

| | [ [ | ANALYSIS. THE FAILURE OF ANY VALVE TO OPERATE IS OF NO CONSEQUENCE |

| | | | 1 BECAUSE IT IS A CLOSED SYSTEM. |

I 1 i i | |

I I i i i I

i l ! I I i
| 2HCS*MOV3B j R8NR1B INLET OUTLBD ISOL |- [ YES | THIS IS IN A HYDROGEN RECOMBINER SYSTEM. NO CREDIT IS TAKEN FOR THIS |

| | | | | SYSTEM IN THE IPE, TH15 SYSTEM DOES NOT IN ANY WAY MITIGATE THE |

| | | } | RESULTS OF ANY ANALYZED ACCIDENT SCENARIO THROUGH A LEVEL 2 IPE |

| | | | | ANALYSIS. THE FAILURE OF ANY VALVE TO OPERATE IS OF NO CONSEQUENCE |

| | | { j BECAUSE IT IS A CLOSED SYSTEM. |
I I I | 1 l
I i 1 1 l |

t i I I i |

| 2HCS*MOV4A | RRNRTA OUTLET IN9D ISOL |- | YES | THIS IS IN A HYDROGEN RECOMBINER SYSTEM. NO CREDIT IS TAKEN FOR THIS |

| | [ | | SYSTEM IN THE IPE. THIS SYSTEM DOES NOT IN ANY WAY NIT! GATE THE |

| | | [ t RESULTS OF ANY ANALYZED ACCIDENT SCENARIO THROUGH A LEVEL 2 IPE |

| | | | | ANALYSIS. THE F AILURE OF. ANY VALVE TO OPERATE IS OF NO CONSEQUENCE |

| | | | | BECAUSE IT IS A CLOSED SYSTEM. |
I l l l I I

I I i 1 i I

i l i I I I

| 2HCS*MOV4B | RBNR1B OUTLET INBD ISOL |- } YES [ THIS IS IN A HYDROGEN RECOMBINER SYSTEM. NO CREDIT IS TAKEN FOR THIS |

| | | | | SYSTEM IN THE IPE. THIS SYSTEM DOES NOT IN ANY WAY MITIGATE THE |

| | | | | RESULTS OF ANY ANALYZED ACCIDENT SC&NARIO THROUGH A LEVEL 2 IPE |
' I I I l | ANALYSIS. THE FAILURE OF ANY VALVE TO OPERATE IS OF NO CONSEQUENCE |

| | | | | BECAUSE IT IS A CLOSED SYSTEM, |

1 l I I I I

I I I I I I |

| t 1 1 1 1
'

| 2HCS*MOVSA | MOTOR OPERATED ~ GLOBE VALVE RBN1A INLET INBD |- t YES I THIS IS IN A HYDROGEN RECOMBINER SYSTEM. NO CREDIT IS TAKEN FOR THIS |

| | J | } SYSTEM IN THE IPE. THIS SYSTEM DOES NOT IN ANY WAY MITIGATE THE |
| | | | | RESULTS OF ANY ANALYZED ACCIDENT SCENARIO THROUGH A LEVEL 2 IPE |

| | } | | ANALYSIS. THE FAILURE OF ANY VALVE TO OPERATE IS OF NO CONSEQUENCE |

| | } | [ BECAUSE 17 IS A CLOSED SYSTEM. |

| I I I l |

I I I I I I

I I I I I I

I 2HCS*MOV5B | MOTOR OPERATED - GLOBE VALVE RBN1B INLET INBD |- | YES | THIS IS IN A HYDROGEN RECOMBINER SYSTEM. NO CREDIT IS TAKEN FOR THIS |

| | | | | SYSTEM IN THE IPE. THIS SYSTEM DOES NOT IN ANY WAY MITIGATE THE |

| | | | | RESULTS OF ANY ANALYZED ACCIDENT SCENARIO THROUGH A LEVEL 2 IPE |

| | | | } ANALYSIS. THE FAILURE OF ANY VALVE TO OPERATE IS OF NO CONSEQUENCE |

| | | | | BECAUSE IT IS A CLOSED SYSTEM, |

| | | I I I

I I I I I I

I I I I I I

c-10
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Table C2 (Continued)
Current 89-10 MOVs with Lou Risk Significance 04/0T/93 Page 9 of 18

- - m ._._._ _ ._.
_ _ _ _ . ,

|
7 _ _ ion

_ . . . _ , 7 ,

| PRA | 89-10 | PRA REASONING ___ g, _ _ _ __ ID | Descript
3 _ _ Component p

g _ m m g _ ._| THIS IS IN A HYDROGEN RECOMBINER SYSTEM. NO CREDIT IS TAKEN FOR THIS|
g.

~ _ y.___ |- | YES THIS SYSTEM DOES NOT IN ANY WAY MITIGATE THE |
| 2HCS*NOV6A | RON1A INLET INBD ISOL | SYSTEM IN THE IPE,| |

| RESULTS OF ANY ANALYZED ACCIDENT SCENARIO THROUGH A LEVEL 2 IPE
|

| ( | | THE FAILURE OF ANY VALVE TO OPERATE IS OF NO CONSEQUENCE|
| | | | | ANALYSIS. |
| | | | | BECAUSE IT IS A CLOSED SYSTEM. I
| | 1 | l I
| | I I I I
I I I I I

THIS IS IN A HYDROGEN RECOMBINER SYSTEM. NO CREDIT IS TAKEN FOR THIS
|

I I {- ( YES |
THIS SYSTEM DOES NOT IN ANY WAY MIT! GATE THE {

g 2HCS*MOV68 } RDN1B INLET INBD ISOL | SYSTEM IN THE IPE. i| |
| RESULTS OF ANY ANALYZED ACCIDENT SCENARIO THROUGH A LEVEL 2 IPE| { | | THE FAILURE OF ANY VALVE TO OPERATE IS OF NO CONSEQUENCE|g i

{ | } ANALYSIS. |
| | | | | BECAUSE IT IS A CLOSED SYSTEM. I
| | I I I I
I I I I I I
I I i l i 70 THE CTRL ROOM WOULD DE DETECTED EARLY |

| LOSS OF AIR CONDITIONINGI I

| 2HVC*MOV1A } SPCL FLTR TRAIN BYP VALVE
| - | YES

| SINCE THE OPERATORS ARE IN THE CONTROL ROOM AND THERE ARE BOTH TROUBLE
|

t | EVEN IF THE CTRL ROOM |
| AND INOP ALARMS ASSOCIATED WITH THE SYSTEMS.| [ | | [ DECAME VERY HOT AND ST ARTED TO IMPACT ELECTRICAL EQ. AND SYSTEMS, THE|

g | t |
| OPERATORS STILL HAVE THE OPTION OF TAKING CONTROL AT THE REMOTC

3

3 [ i | THESE ROOMS HAVE THERE OWN SAFETY RELATED |
| SHUTDOWN ROOMS AT El 261.| i [ | | AIR CONDITIONERS. GIVEN THESE CAPADILITIES, VENTILATION FAILURES ARE|

3 [ | | [
| | | | | UNIMPORTANT, AND NOT MODELED I
g | I I I i
I I I i l I
I I l i I I
I ( I I I i
I I I I i TO THE CTRL ROOM WOULD BE DETECTED EARLY I

| LOSS OF AIR CONDITIONINGI I (- | YES
[ 2HVC*MOV1B | SPCL FLTR TRAIN BYP VALVE SINCE THE OPERATORS ARE IN THE CONTROL ROOM AND THERE ARE DOTH TROUBLE

|
| EVEN IF THE CONTROL ROOM || |
| AND INOP ALARMS ASSOCIATED WITH THE SYSTEMS.g [ | | || DECAME VERY HOT AND STARTED TO IMPACT ELECTRICAL EQ AND SYSTEMS, THE| | t | [
| OPERATORS STILL HAVE THE OPTION OF TAKING CONTROL AT THE REMOTEg | | | THESE ROOMS HAVE THERE OWN SAFETY RELATED I
1 SHUTDOWN ROOMS AT EL 261*.| | | | I
| AIR CONDITIONERS. GIVEN THESE CAPABILITIES VENTILATION FAILURES AREg | | | 3

| } 1 | | UNIMPORTANT, AND NOT MODELED. I
g | | | I I
I | 1 I I I
i i 1 I I I
I | I I I I
i I I I I THE VALVE IS ONLY PLACED |

( THE VALVE IS IN A FULL FLOW TEST RETURN LINE.I I |- | YES THE I
IN THE OPEN POSITION ON A QUARTERLY BASIS FOR ABOUT S!X HOURS.| 21CS*FV108 | TEST DYP TO CNDS STOR TK | I

| EXPOSURE TO AN INCIDENT FOR THIS VALVE IS 50 SMALL AS NOT TO BE
| |

g | | { ALSO, ON SYSTEM INITI ATION, THE VALVE RECEIVES AN |
1 CONSIDERED.g } t | |

ISOLATION SIGNAL AND THEREFORE IS NOT CONSIDERED FURTHER.| | } | | I
g g

I I I I
| | I I I I
I I I I I I
i 1 I i l
I 'l

"

--_--= _.

~
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|ComponentID fDescription fPRA|89-10 fPRAREASONING -

a a s

| 21CS*MOV121 | STEAM SPLY LINE ISOL VALVE | YES | YES } THIS IS THE RCIC TURBINE STEAM SUPPLY SHUT 0FF.
IT IS NORMALLY OPEN, |4 ^- I

| | | | | AND MUST REMAIN OPEN FOR INJECTION. IT IS THEREFORE CONSIDERED OF |

| | | | | LITTLE IMPORTANCE COMPARED TO OTHER FAILURE MECHANISMS. THE |

| | | | | PROBABILITY OF HELB, DURING WHICH THIS VALVE COULD CLOSE AND ISOLATE I

| | | } | THE RUPTUE, 1$ CONSIDERED LOW RISK SIGNIFICANCE TO CORE DAMAGE (i.e., |

| | | | } LOW IE PROBABILITY AND HIGH PROBABILITY TO PROVIDE ADEQUATE CORE |

| | | | | COOLING). |

1 1 I I I
I
I

I 1 l i I I
I I I l I

I | | | 1
I

| 21CS*MOV122 | nCIC TURB EXH TO SUPPR | YES | YES | THIS IS THE RCIC TURBINE EXHAUST TO THE SUPPRESSION POOL. IT IS |

| j- | | } NORMALLY OPEN AND MUST REMAIN OPEN FOR OPERATION. IT IS THEREFORE |

| | | | | CONSIDERED UNIMPORTANT COMPARED TO OTHER FAILURE MODES. THE |

| | | | | PROBABILITY OF LINE RUPTURE IS LOW BECAUSE THE PRESSURE IN THIS PORTION |

| | | | | OF THE SYSTEM IS LOW AND RUN TIME IS SHORT. |
I

1 I l i I i
I I I I i

I
i l I l l

| 21CS*MOV124 | MOTOR OPERATED VALVE FOR RCIC TEST FCV To CND |- | YES | THE VALVE IS IN A FULL FLOV TEST RETURN LINE. VALVE IS ONLY PLACED IN |

| | | | | THE OPEN POSITION ON A QUARTERLY BASIS FOR ABOUT SIX HOURS. THE |

| | | | | EXPOSURE TO AN INCIDENT FOR THIS VALVE IS SO SMALL AS NOT TO BE |

| | | | | CONSIDERED. ALSO, ON SYSTEM INITIATION, THE VALVE RECEIVES AN |

| | | | | ISOLATION SIGNAL AND THEREFORE IS NOT FURTHER CONSIDERED. |
l

| I I I l

i I i i l i

I I
I I i |

I I I I I I

| 21CS*MOV128 | RCIC ST SPLY LINE ISOLATION MOTOR OPERATED | YES | YES ] THIS IS THE RCIC INSIDE*1SOLAT10N VALVE. IT IS NORMALLY OPEN AND MUST |

| | | | | REMAIN OPEN FOR SYSTEM OPERATION. IT IS THEREFORE CONSIDERED |

| | | | | UNIMPORTANT IN COMPARISON TO OTHER FAILURES. THE PROBABILITY OF HELB, I

| | | J | DURING WHICH THIS VALVE COULD CLOSE AND ISOLATE THE LINE RUPTURE, IS |

| | | | | CONSIDERED LOW RISK SIGNIFICANCE TO CORE DAMAGE (i.e., LOW IE |

| | | | | PROBABILITY AND HIGH PROBABILITY To PROVID'd ADEQUATE CORE COOLING).|
l

1 1 I i i

i I I I I
I
I

I I I I I

I I i i l I
I

I I I I I

| 21CS*MOV129 | MOTOR OPERATED VALVE FOR PUMP SUCT FROM CNDS | YES | YES | THIS IS THE PUMP SUCTION ISOLATION VALVL IT IS NORMALLY OPEN, AND |

| | | | | NEEDS TO REMAIN OPEN FOR INJECTION. IT IS THEREFORE CONSIDERED OF |

| | | | } SMALL IMPORTANCE IN COMPARISON TO OTHER FAILURES. |

I I I I I
I

I I I I
I I

|

I
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Table C2 (Continued)
Current 89-10 MOVs with Low Risk Significance
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_- ._ .. y

, - - ,
_ _ . . , , ,

|,

| Component ID 1 Description | PRA | 87-10 | PRA REASONING
_ _ _ _ mg

g_ _ _ _ _ _ p _ . _ _ _ _ . . 9

| 21CS*MOV136 | MOTOR OPERATED VALVE FOR RCIC PMP SUCT FROM i- | YES | RCIC IS MODELED TO FAIL IF EITHER OF THE CONDENSATE STORAGE TANKS (CST|
, ,

| |
| | | A & B) ARE NOT AVAILABLE. 135,000 GAL. OF CST A ARE DEDICATED TO RCIC. |

| | | | | THE SUPPRESSION POOL SUCTION PATH IS NOT MODELED BECAUSE ITS IMPORTANCE |

| | | | | IS VERY SMALL. DOTH TANKS ARE CONNECTED A00VE THE PROTECTED 135,000 |

| |
| | | GAL. AND THE FREQUENCY OF NOT HAVING SUFFICIENT WATER FROM BOTH TANKS|

| | | TO CONTINUE INJECTING FOR 24 HOURS IS NEGLIGIBLE At:0 NOT EVALUATED IN[

| |
] | | ANY SEOUENCE ANALYSIS. N2-EOP-RPV, SEC EL INSTRUCTS OPERATORS TO || t

| | | CONTINUE USING THE CST SOURCE, IF AVAILABLE. |
| | I
1 1

1 I I i
I I l I l i

I i ii i I
I I I I I

I
i i !

I I |
I l | I I

| 2ICS*MOV143 j MOTOR OPERATED VALVE FOR RCIC MIN FLOW TO | - | YES ] MINIMUM FLOW TO THE SUPPRESSION POOL IS NOT MODELED. LOW FLOW
g

| |
| | | CONDITIONS WHICH REQUIRE THIS (PUMP) PROTECTION ARE CONSIDERED UNLIKELY |

| |
| | | BECAUSE THE STEAM ADMISSIONS VALVE CLOSES, THEREBY TERMINATING |

t |
| | | INJECTION ON RPV LEVEL 8, AND IF MOV143 F AILS OPEN, FLOW DIVERSION IS |

| | | NOT SIGNIFICANT ENOUGH TO PREVENT SUCCESS. |
| | I
I 1

l i I |
I I I

I I I
I I I

| 21CS*MOV148 | RCIC VAC BRKR ISOLATION MOTOR OPERATED VALVE | - | YES I THIS IS A VACUUM BREAKER USED TO PREVENT THE SIPHONING OF WATER INTO |1 1

| | | THE STEAM DISCHARGE LINE ON THE TERMINATION O'
STEAM TO THE TURBINE. |

| | | NO CREDIT IS TAKEN FOR THE OPERATION OF THIS VALVE IN THE PRA.
IT IS |

| || | | NORMALLY OPEN, THERE IS A LOW PROBABILITY OF WATER HAMMER OCCURING DUE |
| || | TO SIPHONING OF SUPRESSION POOL WATER, AND LVEN SO, THE SYSTEM CAN |
| ] |

| j | TOLERATE WATER HAMMER TO THE DIFFUSER IN Ak ACCIDENT SITUATION. || |

| | I
I I I

I I I
l I l

I I l
I I l

I I i
I I

l i l I
I I I

I I THIS IS A VACUUM BREAKER USED TO PREVENT THE SIPHONING OF WATER INTO |
| 2ICS*MOV164 ] RCIC VAC BRKR ISOLATION MOTOR OPERATED VALVE ]- | YES |

| | | THE STEAM DISCHARGE LINE ON THE TERMINATION OF STEAM TO THE TURBINE.|

| | | WE DON'T TAKE CREDIT FOR THIS VALVE IN THE PRA.
IT IS NORMALLY OPEN, || |

| | | THERE IS A LOW PRODABILITY OF WATER HAMMER OCCURING DUE TO SIPHONING OF || |
| | SUPRESSION POOL WATER, AND EVEN So, THE SYSTEM CAN TOLERATE WATER |

| | |
| } | HAMMER TO THE DIFFUSER IN AN ACCIDENT SITUATION. |

| } Ig |
1 I I

1 1 i
( l l li I
1 i i

I i I
1 l l

| 21CS*MOV170 | RCIC STEAM LINE WARM-UP MOTOR OPERATED VALVE |- | YES | NOT USED DURING OPERATION. STRICTLY A SMALL BYPASS LINE USED TO WARM|| |

| | | UP THE DOWNSTREAM LINE BEFORE OPENING, FOR TESTING THE SYSTEM AND |

| | | SYSTEM WARM-UP AFTER A SHUTDOWN. IT HAS A VERY LOW EXPOSURE TIME TO AN|| |

| | | ACCIDENT SITUATION. |g |
g | I

I 1 I
I I I

1 1 I
I i
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Table C2 (Continued)
Current 89-10 NOVs with low Risk Significance-
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i Component ID i Description IPRA|89-10 |PRAREASONING |
p ;

g ,
_ _ _ , ,

| 2 MSS *MOV111 | MN STEAM DRN INBD ISOL VALVE | YES | YES | MAIN STEAM LINE DRAIN INBOARD ISOLATION VALVE. NORMALLY CLOSED. USED |
i | { } | | IN EOP-6 FOR RPV VENTING IF MSIVS CANNOT BE OPENED. THIS VALVE IS NOT |

I i i i I USED TO PREVENT CORE DAMAGE IN ANY SCENARIOS MODELED, AND HAS A SMALL |'

3 | j | | CONTRIBUTION TO CONTAINMENT FAILURE. |

| | | 1 1 I

I I I I I I

I I I i i I

| 2 MSS *MOV112 | MN STEAM DRN OUTBD ISOL VALVE | YES | YES } MAIN STEAM LINE DRAIN OUTBOARD ISOLATION VALVE. NORMALLY CLOSED AND |

I I I I | DE-ENERGIZED. THIS VALVE IS NOT USED TO PREVENT CORE DAMAGE IN ANY |

| | | | | SCENARIOS MODELED, AND IS A SMALL CONTRIBUTOR TO CONTAINMENT FAILURE. |

| | | | | THIS VALVE IS USED IN E0P-6 TO VENT THE RPV IF THE MSIVS CANNOT BE |

3 | | | | OPENED. 3

I I I I I I

I I I I I I

I | l l 1 I

| 2MS$*MOV118 | REAC VESSEL HEAD VENT VALVE |- | YES | NORMALLY CLOSED. REACTOR VESSEL HEAD VENT VALVE USED TO VENT HEAD |
I I l | I AFTER SHUTDOWN AND PRIOR TO HEAD REMOVAL. NOT USED TO RESPOND TO 3

| | | | | ACCIDENT SITUATIONS OR DURING OPERATIONS AND THEREFORE NOT IN THE PRA. 3

I i i I i I

I i l l i I

I i | I I I
I 2 MSS *MOV119 | REAC VESSEL HEAD VENT VALVE t- | YES | NORMALLY CLOSED. REACTOR VESSEL HEAD VENT VALVE USED TO VENT HEAD I

I I I I I AFTER Set 0TDOWN AND PRIOR TO HEAD REMOVAL, NOT USED TO RESPOND TO I

3 | | | | ACCIDENT SIT"ATIONS OR DURING OPERATIONS AND THEREFORE NOT IN THE PRA. |

| | 1 I l I

i l i I I I

I i i I I I

| 2 MSS *MOV208 | IN00 MSIV DRN ISOL VALVE |- | YES | THIS VALVE DOES NOT SERVE TO MITIGATE THE RESULTE OF ANY ANALYZED |

| | ] | | ACCIDENT SCENARIO THROUGli A LEVEL 2 IPE ANALYSIS. THE FAILURE OF THIS [

| | | | | VALVE TO OPERATE IS OF NO CONSEQUENCE, AND IS THEREFORE NOT MODELED |
4

1 1 I I l I

I I I I I I

1 | 1 i i I

| 2RHS*Fv38C | RHR FLOW CONTROL VALVE t- | YES | THIS VALVE IS A FLOW CONTROL VALVE IN THE TEST RETURN LINE OF THE RHS |

| | | | | SiSTEM. IT IS NORMALLY CLOSED AND ONLY OPERATED FOR A FEW HOURS PER g

| | | { | QUARTER. ITS EXPOSURE TIME TO AN ACCIDENT SCENARIO IS SMALL, AND IS |

[
g | | | | THEREFORE CONSIDERED UNIMPORTANT COMPARED TO OTHER FAILURES. I

I ! I I I I

I I I I I I
I i 1 1 1 I I

| 2RHS*MOV104 | RHR HEAD SPRAY ISOLATION, GLODE VALVE |- { YES | THIS VALVE SERVES THE STEAM CONDENSING MODE, A SHUTDOWN FUNCTION. |

| | | | | SHUTDOWN FUNCTIONS ARE NOT IN THE SCOPE OF THE IPE, AND NO CREDIT IS |
3 | { | | TAKEN FOR THE VALVE. 3

! I I I I I I
( g 2RHS*MOV112 i RHR SHT DN CLG SUCT ISOL MOTOR OPERATED GATE |- t YES } THIS VALVE SERVES THE SHUTDOWN COOLING FUNCTION OF RHS, AND IS |

j | ) | t | THEREFORE NOT IN THE SCOPE OF THE IPE. |
'

I. I l I I. I.
_

~-

i
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Tabte C2 (Continued)
Current 89-10 MOVs with Low Risk Significance 04/07/93 Page 13 of 18

P'
'-

~

r'
-- rr T

-- -- - -t
|

i PRA | 89-10 | PRA REASONIN3| Component ID ] Description
--

. . g - -._ p- _ _ _ _ _ _ -- _ _ _ _

THIS IS AN ISOLATION VALVE FOR THE SHUTDOWN COOLING FUNCTION, AND IS j, - . - - - _ _ _ _p
| 2RHS*MOV113 | RHR SHT DN CLG SUCT ISOL , GATE VALVE i- [ YES | VALVE |

| | | THEREFORE NOT APPLICABLE TO IPE AND 00 NOT TAKE CREDIT FOR IT.i t SERVES ONLY A SHUTDOWN MODE AND SERVES NO PURPOSE TO PREVENT OR |
| | | || |
| t 1 MITIGATE A SEVERE ACCIDENT.

| | I
I I I i| 1
I I I

| 2RHS*MOV12A | DISCHARGE FROM E1A ( YES | YES ( THIS IS THE HEAT EXCHANGER OUTLET VALVE. IT IS NORNALLY OPEN, AND DOES |I I

| | | NOT NEED TO CLOSE. IT IS THEREFORE CONSIDERED UNIMPORTANT COMPARED TO|
|| [

| | | OTHER F AILURES.
| | |

i l i
THIS IS THE HEAT EXCHANGER DISCHARGE VALVE. IT IS NORMALLY OPEN AND || 1 t YES | YES |

| 2RHS*MOV128 i DISCHARGE FROM E1B DOES NOT NEED TO C. LOSE UNLESS THE OPERATOR IS ALIGNING THE SERVICE |
[ [ |

| | | WATER SYSTEM TO FLOOD CONTAINMENT. THE FAILURE TO FLOOD CONTAINMENT IS || |

t | | NOT AN IMPORTANT CONTRIBUTION TO RISK.
|| |

| | i
I i lt

| f i i
i I i

I i I
i I i

RHR DISCHARGE TO RADWASTE GLOBE VALVE , MOTOR | - | YES | THIS IS AN ISOLATION VALVE FOR THE SHUTDOWN COOLING FUNCTION, AND IS |I I
VALVE |

| | | THEREFORE NOT APPLICABLE TO IPE AND DO NOT TAKE CREDIT FOR IT.| 2RHS*MOV142 i
| | | SERVES ONLY A SHUTDOWN MODE AND SERVES NO PURPOSE TO PREVENT OR

|
| | [| |
i I ( MITIGATE A SEVERE ACCIDENT.

| t I
I l i

l ! I
I I I

| 2RHS*MOV149 | RHR DISCHARGE TO RADWASTE , GATE VALVC , NOTO (- | YES | THIS IS AN ISOLATION VALVE FOR THE SHUTDOWN COOLING FUNCTION, AND IS |I I
VALVE I

| | | THEREFORE NOT APPLICABLE TO IPE AND 00 NOT TAKE CREDIT FOR IT.
| | | SERVES ONLY A SHUTDOWN MODE AND SERVES NO PURPOSE TO PREVENT OR

|| |
[| |

| | | MITIGATE A SEVERE ACCIDENT. I| |
I I I

l | |
I I l

THIS IS THE PUMP SUCTION VALVE FROM THE SUPPRESSION POOL. IT IS |I I

| 2RHS*MOV1A { RHR PMP P1A SUCTION , MOTOR OPERA 1ED VALVE | YES | YES |

| | | NORMALLY OPEN, AND DOES NOT NEED TO CHANGE POSITION FOR SYSTEM |

| | | OPERATION. IT IS THEREFORE CONSIDERED UNIMPORTANT IN COMPARISON TO|
,

| | |
|| |

} | | OTHER FAILURES. I| | i i i II i
i I I

RHR PMP P1B SUCTION , MOTOR OPERATED VALVE ( YES | YES | RHR PUNP 'B' SUCTION ISOLATION VALVE FROM SUPPRESSION POOL, NORMALLY |i l

| | | OPEN, IT IS NOT REQUIRED TO CHANGE POSITION. IT IS THEREFORE |j | 2RHS*MOV1B |

1 | | CONSIDERED UNIMPORTANT COMP ARED TO OTHER F AILURES.
|

| | |
I

| | | l I i
| 1 i I

I l |

| | 2RHS*MOV1C | RHR PMP P1C SUCTION , MOTOR OPERATED VALVE | YES ( YES [ RHR PUMP SUCTION ISOLATION VALVE, NORMAll.Y OPEN, AND IT DOES NOT NEED |I 1'

t t | TO CHANGE POSITION FOR SYSTEM OPERATION. THEREFORE IT IS CONSIDERED|
|

[ | | UNIMPORTANT TO SYSTEM OPERATION.
'

| [
i| [

I I i II I
i | I

; | 2RHS*MOV22A | RHR A STM LINE ISOL , GLOEE VALVE MOTOR ]- ] YES i SERVES AS A STEAM CONDENSING FUNCTION ONLY IN SHUTDOWN MODE. NORMALLY, |i |

| | | CLOSED DURING OPERATION. DE-ENERGlZED DURING NORMAL PLANT OPERATION.|

| | | THEREFORE NOT IN THE SCOPE OF IPE.
|

i g g

Ig (
i ! I II i i I i

I
- _...m_,

1,
.

.
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ID ] Description | PRA | 89 _10 |PRAREASONING || Component
; p_ __ q; ,,

i 2RHS*MOV228 | RHR B STM LINE ISOL , GLOBE VALVE MOTOR |- } YES | SERVES AS A STEAM CONDENSING FUNCTION ONLY IN SHUTDOWN NODE. NORMALLY, 3'

I [ l | | CLOSED DURING OPERATION. DE-ENERGIZED DURING NORMAL PLANT OPERATION. |
| | | | | AS THIS VALVE IS DOWNSTREAM OF A CLOSED DE-ENERGIZED VALVE, IT HAS NO |

| | | | | CONSEQUENCE DURING PLANT FULL POWER OPERATION AND IS NOT MODELED IN THE |
| | | l | IPE. |

I I I i 1 I
I I i l | I

I I I I I I

I 2 RHS* MOV23 A | RHR A STM LINE ISOL , MOTOR OPERATED VALVE I- | YES | SERVES AS A STE AM CONDENSING FUNCTION ONLY IN SHUTDOWN MODE. NORMALLY, |

1 | | 1 | CLOSED DURING OPERATION. DE-ENERGIZED DURING NORMAL PLANT OPERATION. |
| [ { | | AS THIS VALVE IS DOWNSTREAM OF A CLOSED DE-ENERGIZED VALVE, IT HAS NO |

| | | | | CONSEQUENCE DURING PLANT FULL POWER OPERATION AND IS NOT NODELED IN THE |

I I I i i IPE. |

,
I I i 1 1 I

i 1 I I I Ii

i i l 1 1 I

| 2RHSAMOV230 | RHR B STM LINE ISOL , GLOBE N0 TOR OPERATED t- t YES | SERVES AS A STEAM CONDENSING FUNCTION ONLY IN SHUTDOWN MODE. NORMALLY, [

| | | | | CLOSED DURING OPERATION. DE-ENERGIZED DURING NORMAL PLANT OPERATION. g

| | | | { AS THIS VALVE IS DOWNSTREAM OF A CLOSED DE-ENERGIZED VALVE, IT HAS NO |

| 1 | | { CONSEQUENCE DURING PLANT FULL POWER OPERATION AND IS NOT MODELED IN THE |

1 I | | | IPE. I

1 1 I i | I

I i i l l l
I I i i f I

| 2RHS*MOV26A | RHR H.E. A VENT TO SUPP P , NOTOR OPERATED |- | YES | DO NOT TAKE CREDIT FOR THIS IN THE IPE. USED TO VENT HEAT EXCHANGER AS |

| | | | | YOU FILL IT AFTER MAINTENANCE, DURING SHUTDOWN. NORMALLY CLOSED. |

I l I I I I

I I I I I I*

| 2RHS*MOV268 | RHR H.E. VENT TO SUPP P , MOTOR OPERATED GLOB |- t YES | DO NOT TAKE CREDIT FOR THIS IN THE IPE. USED TO VENT HEAT EXCHANGER AS |

| | | | [ YOU FILL IT AFTER NAINTENANCE, DURING SHUTDOWN. NORMALLY CLOSED. I

I 1 1 I I I

I i l I I I

| 2RHS*MOV27A } RHR H.E. A VENT TO SUPP P , MOTOR OPERATEC |- | YES | DO NOT TAKE CREDIT FOR THIS IN THE IPE. USED TO VENT HEAT EXCHANGER AS I
3 | | | | YOU FILL IT AFTER MAINTENANCE, DURING SHUTDOWN. NORMALLY CLOSED. I

I I I I i f
i l i I I l
3 2RHS*NOV27B | RHR H.E. B VENT TO SUPP P , NOTOR OPERATED |- | YES | DO NOT TAKE CREDIT FOR THIS IN THE IPE. USED TO VENT HEAT EXCHANGER AS |

| t 1 1 I YOU FILL IT AFTER NAINTENANCE, DURING SHUTDOWN. NORMALLY CLOSED. |
!

I I I i l i
I I I I I I

3 2RHS*MOV2A | RHR A SHUT DOWN COOLING SUCTION , MOTOR |- | YES | THIS IS ONE OF TWO CROSS TIE VALVES BETWEEN THE A AND B TRAINS. THE |

3 | | | | IPE DOES NOT TAKE CREDIT FOR THIS VALVE. IT IS USED DURING SHUTDOWN | |

| | | | | OPERATIONS, AND IS THEREFORE NOT IN THE SCOPE OF THE IPE. | '

i i | I I I

i 1 1 I I I

3 2RHS*MOV2B | RHR B SHT DN COOLING SUCT , N0 TOR OPERATED t- t YES | THIS IS ONE OF TWO CROSS TIE VALVES BETWEEN THE A AND B TRAINS. THE |

| | | [ | IPE DOES NOT TAKE CREDIT FOR THIS VALVE. IT IS USED DURING SHUTDOWN |

3 ) { t .| OPERATIONS, AND 13 THEREFORE NOT IN THE SCOPE OF THE IPE. |

1 I i l I i
i l | Ii l

- _ _ . .

'
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g __ ,
_ _ . _ _ . . . _ _ _ .__ , ,

_ _
. . _ . . _

__

,

|
I Component ID | Description | PRA | 89-10 | PRA REASONING ;

; 9

| 2RHSAMOV30A | RHR A RTN TO SUPP POOL IS MOTOR OPERATED { YES | YES | THIS IS THE SUPPRESSION POOL INJECTION VALVE. IT IS NOR" ALLY OPEN AND|
,

y - =-r- _ p
THEREFORE IT IS |

| | | DOES NOT NEED TO CHANGE POSITION FOR SYSTEM OPERATION.

| |
| | | CONSIDERED UNIMPORTANT IN COMPARISON TO OTHER FAILURES. I| t

i
i l I |I I
l I i

| 2RHS*MOV300 | RHR 8 RTN TO SUPP POOL IS MOTOR OPERATED | YES | YES | THIS IS THE SUPPRESSION POOL COOLING ISOLATION VALVE. IT IS NORMALLY|i l

| | | OPEN, AND MUST REMAIN OPEN FOR SYSTEM OPERATION. THEREFORE IT IS g

| | | CONSIDERED UNIMPORTANT IN COMPARISON TO OTHER FAILURES. {| |
| | I

I I I Il i
I I I

| 2RHS*MOV32A | RHR H.E. A FLOW TO RCIC MOTOR OPERATED GATE |- | YES | THIS VALVE IS USED IN THE STEAM CONDENSING MODE OF RHS.
IT IS A |I I

| | | SHUTCOWN FUNCTION AND IS NOT CO4SIDERED IN THE IPE I
| | |

l i I IT |
| 2RHS*MOV328 i RHR H.E. 8 FLOW TO RCIC , MOTOR OPERATED VALV |- | YES | THIS IS IN THE STEAM CONDENSING MODE OF RHS, A SHUTDOWN FUNCTION.I |

| | | IS THEREFORE NOT IN THE SCOPE OF THE IPE. I
| | I

l I |

| 2RHS*MOV33A | RHR A SUPP POOL SPRAY , MOTOR OPERATED GLOGE | YES | YES | THIS IS SUPPRESSION POOL SPRAY ISOLATION VALVE. IT IS NORMALLY CLOSED, 3I l

] 1 | AND MUST OPEN FOR OPERATION. ITS IMPORTANCE TO CORE DAMAGE IS |

| | | INSIGNIFICANT IN COMPARISON TO OTHER FAILURES. I| [

Ig |
I I I

I I |
i I i

| 2RHS*MOV330 i RHR D SUPP POOL SPRAY , NOTOR OPERATED GLOBE | YES I YES | THIS IS THE SUPPRESSION POOL SPRAY ISOLATION VALVE.
IT IS NORMALLY |I l

| | | CLOSED AND MUST OPEN FOR OPERATION. ITS CONTRIBUTION TO CORE DAMAGE IS |
| | | MINOR COMPARED TO OTHER FAILURES.

[| |

| | I
! I I

I i 1
I l I

| 2RHS*MOV37A | RHR H.E. A FLOW TO SUPP P , MOTOR OPr. RATED I- | YES 1 THIS VALVE SERVES THE STEAM t.ONDENSING MODE, A SHUTCOWN FUNCTION. || I

| | | SHUTDOWN FUNCTIONS ARE NOT IN THE SCOPE OF THE IPE, AND NO CREDIT IS |

| | | TAKEN FOR THE VALVE. || |
|3 |

1 1 1

| 2RHS*MOV370 | RHR. H.E . B FLOW TO A;FP P , M010R OPER ATED 1- | YES | THIS VALVE SERVES THE STEAM CONDENSING MODE, A SHUTDOWN FUNCTION. || |

| SHUTDOWN FUNCTIONS ARE NOT IN THE SCOPE OF THE IPE, AND NO CREDIT IS |
| |

| | | TAkEN FOR THE VALVE. || |
I| |

I I I

| 2RHS*MOV40A | RHR A SHT DN CLG RETURN , MOTOR OPERATED VALV | - | YES | THIS VALVE SERVES THE SHUTDouN COOLING MODE, A SHUTCOWN FUNCTION. |I I

| | | SHUT 00uN FUNCTIONS ARE NOT IN THE SCOPE OF THE IPE, AND NO CREDIT IS |

| | | TAKEN FOR THE VALVE. || |

g | I
I I I

| 2RHS*MOV400 | RHS B SHUTDOWN COOLING , MOTOR OPERATED VALVE |- I YES | THIS VALVE SERVES THE SHUTDOWN COOLING MODE, A SHUTDOWN FUNCTION. |1 I

| | | SHUTDOWN FUNCTIONS ARE NOT IN THE SCOPE OF THE IPE, AND NO CREDIT IS |

| | | TAKEN FOR THE VALVE. I| |
Ig |

I I I
THIS IS THE MINIMUM FLOW BYPASS VALVE, NCRMALLY OPEN. IT DOES NOT NEED |i 1

| 2RHS*MOV4A | RHR A MIN FLOW BYPASS , MOTOR OPERATED GATE 1 YES [ YES |

| | | TO CLOSE, EVEN UPON INJECTION, AS THE BYPASS FLOW IS MINOR. IT DOES |

1 | | NEED TO OPEN FOR PUMP PROTECTION, IF IT CLOSES. 3| |

| | I
I i 1 II I
1 1 I

I i
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Table C2 (Continued)
i

I Current 89-10 MOVs with Lov Risk significance
04/07/93 Page 16 of 18

i Component ID | Description hPRA -0 |PRAREASONING |

2RHS*MOVI.8 RHR 8 MIN FLOW BYPASS , MOTOR OPERATED VALVE |YES|YES THIS IS THE MINIMUM FLOW BYPASS VALVE. IT IS NORMALLY OPEN AND DOES

[ I | | | | NOT NEED TO CLOSE, AS BYPASS FLOW WOULD BE MINIMAL. IT DOES NEED TO |
| | | | | | OPEN FOR PUMP PROTECTION, IF IT CLOSES. |

| I I i l 1 1
'

I i i I I I

| 2RHS*MOV4C | RHR C MIN FLOW BYPASS , MOTOR OPERATED VALVE | YES | YES { THIS IS A MINIMUM FLOW BYPASS VALVE. IT IS NORMALLY OPEN, AND DOES NOT |

3 | J j j NEED TO CLOSE AS BYPASS FLOW WOULD BE MINIMAL. IT DOES NEED TO OPEN |

| | | | | FOR PUMP PROTECTION, IF IT CLOSES. |

| 1 1 I I I

I I I I I I

| 2RHS*MOV67A | RHR A SHT DNCLG CV BYPASS , MOTOR OPERATE > |- | YES | THIS VALVE SERVES THE SHUTDOWN COOLING FUNCTION OF PHS, AND IS |

| | | | { THEREFORE NOT IN THE SCOPE OF THE IPE. |

I | | 1 i I

I 2RHS*MOV67B | RHR 8 SHT DN CLG CV BYPAS |- t YES 1 THIS VALVE SERVES THE SHUTDOWN COOLING FUNCTION OF RHS, AND 13 |

3 | | | | THEREFORE NOT IN THE SCOPE OF THE IPE. |
I I i l l I

| 2RHS*MOV80A | HEAT EXCHANGER SUCTION ISOLATION VALVE |- | YES | THIS VALVE SERVES THE STEAM CONDENSING MODE, A SHUTDOWN FUNCTION. |
| | | | | SHUTDOWN FUNCTIONS ARE NOT IN THE SCOPE OF THE IPE, AND NO CREDIT 15 g

| | | | | TAKEN FOR THE VALVE. THIS VALVE IS ALSO DE-ENERG1 ZED DURING NORMAL |

| | | | | OPERATION. |

| | | | l I

I I i l l I

| 2RHS8MOV800 l HEAT EXCHANGER SUCTION ISOLATION VALVE |- | YES 1 THIS VALVE SERVES THE STEAM CONDENSING MODE, A SHUTDOWN FUNCTION. |
g | | J | SHUTDOWN FUNCTIONS ARE NOT IN THE SCOPE OF THE IPE, AND NO CREDIT IS |

| | | | | TAKEN FOR THE VALVE. THIS VALVE IS ALSO DE-ENERGIZED DURING NORMAL |

| | | | | OPERATION. |
I 1 | | | |

I I I I i |'

| 2RHS*MOV9A | RHR H.E. A SHELL SIDE INL MOTOR OPERATED | YES | YES I THIS IS THE HEAT EXCHANdER INLET VALVE, NORMALLY OPEN. IT DOES NOT |
| | | | | NEED TO CHANGE POSITION FOR SYSTEM OPERATION. ITS CONTRIBUTION TO CORE |
| j j | | DAMAGE IS MINIMAL IN COMPARISON TO OTHER FAILURES. I

I I I I I I

i | . I i l I

| 2RHS*MOV98 | RHR H.E. B SHELL-SIDE INL MOTOR OPERATED VALV | YES i YES | THIS IS THE HEAT EXCHANGER INLET VALVE, NORMALLY OPEN. IT DOES NOT |

| | | | | NEED TO CHANGE POSITION FOR SYSTEM OPERATION. ITS CONTRIBUTION TO CORE |

| | | | | DAMAGE IS MINIMAL IN COMPARISON TO OTHER FAILURE MODES. |

I I i l | I

I I I I i I
| 2SLS*MOVSA | RPV INJECTION 150L STOP CHECK VALVE |- | YES | THIS IS A MOTOR OPERATED STOP CHECK VALVE. IT OPERATES AS A GLOBE |

| | | | | STYLE CHECK VALVE DURING OPERATION. THE MOTOR IS USED TO ASSURE |
| | | | | POSITIVE SEATING LATE IN CERTAIN SCENARIOS. THE MOTOR DOES NOT AID IN |
| | | | | OPENING OR CLOSING THE VALVE. |
I i l i l |

| 1 l i l |
| 2SLS*MOV5B j RPV INJECTION ISOL STOP CHECK VALVE |- | YES | THIS IS A MOTOR OPERATED STOP CHECK VALVE. IT OPERATES AS A GLOBE |
3 i i | | STYLE CHECK VALVE DURING OPERATION. THE MOTOR IS USED TO ASSURE |

| | | | | POSITIVE SEATING LATE IN CERTAIN SCENARIOS. THE MOTOR DOES NOT A!D IN |

| | | | | OPENING OR CLOSING THE VALVE. |

1 I I I I I
I I I I I I

__
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Table C2 (Continued)
Current 87-10 MOVs with Low Risk Significance 04/07/93 Page 17 of 18

g -. i
--- - 1 i r

--
- - - - -

.

|
3 Ccmponent ID | Description | PRA | 89-10 | P A REASONING

_ _ _ _ -
__ y-p=;

| *HIS IS A BACKUP COOLING SOURCE TO THE SPENT FUEL POOL COOLING SYSTEM.|g--. _ _ _ . g ._ _ ,

| 23WP*MOV17A | SPENT FUEL COOLING HEAT EXCHANGER SUCTION VAL [- | YES $ PENT FUEL POOL COOLING IS NOT IN THE SCOPE OF THE IPE, AND NO CREDIT g
| | | I| }
| | | 15 TAKEN FOR THIS VALVE.

g | I
l l l I| 1
f I l

THIS IS A BACKUP COOLING SOURCE TO THE SPENT FUEL POOL COOLING SYSTEM. gI I

3 2SWP*MOV178 | SPENT FUEL COOLING HEAT EXCHANGER SUCTION VAL |- | YES } SPENT FUEL POOL COOLING IS NOT IN THE SCOPE OF THE IPE, AND NO CREDIT g
| | |

| | | IS TAKEN FOR THIS VALVE.
g| |

g j I
I I I II I

II I
| THIS IS A BACKUP COOLING SOURCE TO THE SPENT FUEL POOL COOLING SYSTEM.II I

| 25WP*MOV18A | SPENT FUEL COOLING HEAT EXCHANGER DISCHARGE V | - | YES SPENT FUEL POOL COOLING IS NOT IN THE SCOPE OF THE IPE, AND NO CREDIT |
| | |
| 1 | IS TAKEN FOR THIS VALVE.

gg |

| } I
I I I Ii I
I I I

| 2SWP*MOV188 | SPENT FUEL COOLING HEAT EXCHANGER DISCHARGE V|- | YES } THIS IS A BACKUP C0 CLING SOURCE TO THE SPENT FUEL POOL COOLING SYSTEM.|I I

| | | SPENT FUEL POOL COOLING IS NOT IN THE SCOPE OF THE IPE, AND NO CREDIT g

| | | IS TAKEi4 FOR THIS VALVE.
g| |
Ig |

1 I I Ii i
Ii l
| THIS VALVE PROVIDES AUTOMATIC STRAINER BACKWASH FOR THE SERVICE SYSTEM. gI i

g 25WP*MOV1A | SERVICE W ATER PUMP DISCHARGE ISOLATION VALVE |- | YES
| | | THERE IS SUFFICIENT PUMPING CAPACITY SUCH THAT THESE VALVES ARE NOT

|

| | | NEEDED TO RESPOND IN AN ACCIDENT SITUATION. SYSTEM PROCEDURES AND
g| |

| | [ ALARMS ALERT OPERATORS TO ANY CLOGGING CONCERNS.
|

| | I| |
l i I II I
I I I

I I i
i i l

THIS VALVE PROVIDES AUTOMATIC STRAINER DACKWASH FOR THE SERVICE SYSTEM. gI I

I 2SWPAMOV10 | SERVICE WATER PUMP DISCHARGE ISOLATION VALVE |- | YES |

| | | THERE IS SUFFICIENT PUMPING CAPACITY SUCH THAT THESE VALVES ARE NOT|

| | | NEEDED TO RESPOND IN AN ACCIDENT SITUATION. SYSTEM PROCEDURES AND
|| |

1 | | ALARMS ALLMT OPERATORS TO ANY CLOGGING CONCERNS.
|| |

g | I
i I I

1 l I
1 1 I

i 1 I
ii l
( THIS VALVE PROVIDES AUTOMATIC STRAINER BACKWASH TOR THE SERVICE SYSTEM. gI i

g 25WP*MOV1C | SERVICE WATER PUMP DISCHARGE ISOLATION VALVE |- | YES
THERE IS SUFFICIENT PUMPING CAPACITY SUCH THAT THESE VALVES ARE NOT |

| | |

| | | NEEDED TO RESPOND IN AN ACCIDENT SITUATION. SYSTEM PROCEDURES AND|g |

| | | ALARMS ALERT OPERATORS TO ANY CLOGGING CONCERNS.
|| |

g | I
I i | II I l I I II I
l I I

| 2SuP*MOV10 | SERVICE WATER PUMP DISCHARGE ISOLATION VALVE| - | YES | THIS VALVE PROVIDES AUTOMATIC STRAINER BACKWASH FOR THE SERVICE SYSTEM.(I (

| | | THERE IS SUFFICIENT PUMPING CAPACITY SUCH THAT THESE VALVES ARE NOT|

| | } NEEDED TO RESPOND IN AN ACCIDENT SITUATION. SYSTEM PROCEDURES AND|| |

| | [ ALARMS ALERT OPERATORS TO ANY CLOGGING CONCERNS.
[g |
Ig |

i l i Ii i
1 I I II |
I I I

I I -
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Table C2 (Continued)
Current 89-10 NOVs with Lo t Risk Significance

04/07/93 Page 18 of 18
,_ _ ____p___ , , ,

| Component ID | Description i PRA | 89-10 | PRA REASONING |
Pi f-

- -

i i .

| 2SWP*MOY1E I SERVICE WATER PUMP DISCHARGE ISOLATION VALVE |- 1 YES | THIS VALVE PROVIDES AUTOMATIC STRAINER BACKWASH FOR THE SERVICE SYSTEM. |
| t | t 1 THERE IS SUFFICIENT PUMPING CAPACITY SUCH THAT THESE VALVES ARE NOT |
| | | | | NEEDED TO RESPOND IN AN ACCIDENT SITUATION. SYSTEM PROCEDURES AND |
| | { j | ALARMS ALERT OPERATORS TO ANY CLOGGING CONCERNS. |

1 i i I I i 1
'

I I I I I i
I I I I I I
| 2SWP*MOV1F i SERVICE WATER PUMP DISCHARGE ISOLATION VALVE {- | YES | THIS VALVE PROVIDES AUTOMATIC STRAINER BACKWASH FOR THE SERVICE SYSTEM. |

| | | | | THERE IS SUFFICIENT PUMPING CAPACITY SUCH THAT THESE VALVES ARE NOT | |

| | | | | NEEDED TO RESPOND IN AN ACCIDENT SITUATION. SYSTEM PROCEDURES AND |

| | | | | ALARMS ALERT OPERATORS TO ANY CLOGGING CONCERNS. |

I I i l I I

I I I I I I

I i 1 1 1 I

| 25WP*MOV21 A | SPENT FUEL EMERGENCY SERVICE WATER VALVE |- I YES | THIS VALVE SUPPLIES A REDUNDANT SOURCE OF COOLING TO THE SPENT FUEL I
| | | | | POOL COOLING SYSTEM, WHICH IS NOT IN THE SCOPE OF THE IPE, AND NO |
| | | | | CREDIT IS TAKEN. |

| 1 l I l |

| 2SWP*MOV218 | SPENT FUEL ENERGENCY SERVICE WATER VALVE |- | YES | THIS VALVE SUPPLIES A REDUNDANT SOURCE OF COOLING TO THE SPENT FUEL |
| | | | | POOL COOLING SYSTEM, WHICH IS NOT IN THE SCOPE OF THE IPE, AND NO |

| J | | 1 CREDIT IS TAKEN. |
I | l | | 1

| 2SWP*MOV67A | $WP TO CLR 2HVK+CHL1A-MOTOR OPERATED VALVE |- | YES { THIS VALVE IS IN THE CONTROL BUILDING CHILLED WATER SYSTEM. THE |
| | | | | REDUNDANCY IN SYSTEM TRAINS MAKES THE FAILURE OF ANY $1NGLE VALVE |

| | | | | INSIGNIFICANT TO RISK. |

I I I I I I
| 25WP4MOV670' | MOTOR OPER VALVE , SWP TO CLR 2HVK*CHL1B |- | YES | THIS VALVE 13 IN THE CONTROL BUILDING CHILLED WATER SYSTEM. THE |

| | | | | REDUNDANCY IN SYSTEM TRAINS MAKES THE FAILURE OF ANY SINGLE VALVE |
| | | | | INSIGNIFICANT TO RISK. |
I I | | 1 I
| 2SWP*MOV95A | SWP TO CLR 2EGS*EG2- NOTOR OPERATED VALVE | YES | YES i FAILURE OF THE DIVISION III HPCS DIESEL TO POWER ITS EMERGENCY BUS IS |

| | ] | { NOT IMPORTANT TO RISK, SINCE THIS CAPABILITY IS NOT CREDITED IN THE I

| | | | | STATION BLACKOUT EVENT MODEL |
t | | 1 I I

| 2SWP*MOV95B | MOTOR OPER VALVE SWP TO CLR 2EGS*EG2 | YES | YES | FAILURE OF THE DIVISION 111 HPCS DIESEL TO POWER ITS EMERGENCY BUS IS |

| ] | | | NOT IMPORTAFT TO RISK, SINCE THIS CAPABILITY IS NOT CREDITED IN THE |

| | | | | STATION BLACK 0UT EVENT MODEL. |

I I I i 1 |

| 2WCS*MOV200 1 RWCU RETURN ISOL , MOTOR OPERATED GLOBE VALVE |- ! YES 1 OTHER THAN 'OR CONTAINMENT ISOLATION, WHICH IS MODELED, (THIS VALVE IS |

| | | | | NOT APPLICABLE) THE REACTOR WATER CLEAMUP SYSTEM HAS NO FUNCTION IN THE |
1 PREVENT ON OR MITIGATION OF A SEVERE ACCIDENT. THIS VALVE IS NOT || | ] | I

| | | | | | IMPORTANT TO CONTAINMEM ISOLATION BECAUSE OF REDUNDANT CHECK VALVE AND |

| | | | | HIGH PRESSURE DESIGN. THEREFORE THIS VALVE IS NOT MODELED IN THE IPE. |'

| | | | l |

I I l l I I

| | 1 1 I I
| 1 1 I I I

-

__m._ a __- __

,

' ;+ t ' . 4
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NEDC-32264
Table Di MOVS NOT MODELED IN TIIE PSA FOR BWR D (Continued)

Valve PositionValve Valve
Comments

Number Signal Function

MO-2071 TO CLOSE !!PCI TEST RETURN TO CST CLOSED CLOSED NOT CREDITED IN !PE DUE TO LINE PERFORMING NO

ACTIVE SAFETY FUNCTION.

M O-2110 TO Cl.OSE RCIC TEST RETURN TO CST OPEN CLOSED NOl' CREDITED IN IPE DUE TO VALVE NOT PERFORMING AN
SAFETY FUNCTION AND ITS SIMit ARITY WITit MO-3502

(VALVES ARE IN SERIES).

MO-2373 TO Cl OSE MS CONDENSATE DRAtN LINE CLOSED CLOSED NOT CREDITED IN IPE DUC TO VAI,VES PERFORMING NO

ACTIVE SAFETY FUNCTION.ISOLAllON VALVE (IN130AltD)

MO-2374 TO Cf.OSE MS CONDFNSATE DR AIN 1.!NE CLOSED CLOSED NOT CREDITED IN IPE DUE TO VALVES PERFORMING NO
ACTIVE SAFETY FUNCTION.

ISOI.A110N VALVE (OUTDOARD)

NOT CREDITED IN TifE IPE DUE TO SYSTEM'S LIMITED
MO-4043 A CGCS INf.ET

CAPACITY TO REMOVE COMBUSTIDLE GASES.

NOT CREDITED IN Tile IPE DUE TO SYSTEM'S LIMITED
MO-4043 R CGCS INLET

CAPACTTY TO REMOVE COMBUSTIDLE GASES.

NOT CREDITED IN Tile IPE DUE TO SYSTEM'S LIMITED
MO-4044 A CGCS RECIRC.

CAPACITY TO REMOVE COMBUSTIDLE GASES.

NOT CREDITED IN Tilt IPE DUE TO SYSTEM'S 1.!MITED
MO-404du CGCS El: CIRC.

CAPACITY TO REMOVE COMDUSTIDLE GASES.

NOT CREDITED IN Tile IPE DUE TO SYSTEM'S I.!MITED
M O-4047A COCS COOLING WATER SUPPLY

CAPACITY TO REMOVE COMDUSTIDI E GASES.

NOT CREDITED IN TIIE IPE DUE TO SY3 TEM'S LIMITED
MO-4047H CGCS COOLING WATER SUPPLY

CAPACITY TO REMOVE COMBUSTIBLE GASES.
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NEDC-3 2264

Table D2 MOVs MODELED IN TIIE PSA FOR BWR D (Continued)

Basic Event Valve Function Baseline CD Importance Comments

identifier Number
Core

Damage Containment

FVMMOl156F M O-1156 CIRC. WATER SUPPLY TO NOT IN MMOVP; CC NOT INCLUDED

CONDENSER

FVMMOl157F MO-1157 CIRC. WATER SUPPLY TO NOT IN MMOVP; CC NOT INCLUDED

CONDENSER

FVMMOl614F MO-1614 FW 11 P. IIEATER OUTLET NOT IN MMOVP; CC NOT INCL.UDED

BLOCK V ALVE (TRAIN A)

' FVMMOl615F MO-1615 FW 11 P. IIEATER OUTLET NOT IN MMOVP; CC NOT INCL.UDED

! BLOCK VALVE (TRAIN B)

l FVMMOIR50F M O-1850 CIRC. WATER PUMP OUTLET NOT IN MMOVP, CC NOT INCLUDED

i

| FVMMOl851F M O-1851 CIRC. WATER PUMP OUTLET NOT IN MMOVP, CC NOT INCLUDED

GVMM1087AL MO- MAIN CONDENSER VACUUM NOT IN MMOVP; CC NOT INCLUDED

1087A BREAKER

GVMM1087BL MO- M AIN CONDENSER VACUUM NOT IN MMOVP; CC NOT INCLUDED

1087D BREAKER

IIVMMO2034F MO-2034 IlPCI TtrRnINE INnOARD STEAM CC NOT ADDED DtfE TO VALVE EXISTING IN

ISOLATION VALVE REQtilRED POSITION, AND LOW LIKEllitOOD TilAT
VALVE WILL NEED TO CllANGE POSITION.

IIVMMO2035F MO-2035 llPCI TURmNE OUTDOARD CC NOT ADDED DUE TO VALVE EXISTING IN

STEAM ISOLAllON VALVE REQUIRED POSITION, AND LOW L!KEI.IllOOD TilAT

VALVE WILL NEED TO CliANGE POSITION.

|
!
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Nii!X'-32264
Table D2 MOVs MODEI.ED IN THE PSA FOR BWR D (Continued)

Ibisie livent Valve Function Baseline CD Importance Comments

h!cntifier Number
Core

Damnge Containment

IIVMMO2036F MO-2036 IIPCI TURnINE STEAM 1.8211-03 0.98176 CC INCLUDED, OPENS AGAINST RCS PRESSURE.

IIVMMO2036N ADMISSION VALVE

IIVMMO2061F MO-2061 11PCI TORUS SUCTION VAL.VE 1.77E-03 0.98176 CC INCLUDED; OPENS AGAINST TORUS PRESSURE.

IIVMMO2061N

IIVMMO2062F MO-2062 IIPCI TORUS SUCTION VALVE 1.77t?-03 0.98176 CC INCLUlhED; OPENS AOAINST TORUS PRESSURE.

!!VMMO2062N

IIVMMO2063F MO-2063 IIPCI CST SUCTION val.VE CC NOT ADDED DUE TO VAI.VE INITIALLY liFINO
ALIGNED IN ACCIDENT RESPONSE POSITION, AND

VALVE IIAS LIrrLE OR NO AP AT TIIE TIME
VALVE POSITION Cl!ANGE OCCURS.

IIVMMO2067F MO-2067 IIPCI INJECTIONffEST val.VE 1.82E-03 0.98176 CC INCL.UDED, OPENS AGAINST PUMP llEAD.

IIVMMO2067N

IIVMMO2068F MO-2068 IIPCI INFECTION & ISOI.ATION 1.8211-03 0.98176 CC INCLUDED; OPENS AGAINST PUMP llEAD

IIVMMO2068N val.vE

IVMMO2075F MO-2075 RCIC T11 RHINE INHOARD STEAM CC NOT ADDED DUE TO VALVE FXISTING IN

ISOI.ATION VAI.VE REQUIRED POSITION, AND 1.OW l.lKEl.lilOOD TilAT

VALVE Wil.L NEED TO Cl!ANGE POSillON.

IVMMO2076F MO-2076 RCIC TURnINE OUTHOARD CC NOT ADDED DUE TO VAI.VE EXISTING IN

STEAM ISOLATION VAI.VE REQUIRED POSITION, AND LOW LIKELIlRX)D TIIAT
VALVE Wi!.1, NEED TO CllANGE POSITION.

IVMMO2078F MO-2078 RCIC TUltHINE STEAM 1.2111-03 0.94596 CC INCI.UDED, OPENS AGAINST RCS PRESSURE.

IVMMO2078N ADMISSION VAI.VE

D-8
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N!!DC-32264

Table D2 MOVS MODELED IN TIIE PSA FOR BWR D (Continued)

Dasic Event Valve Function Baseline CD Importance Comments

identifier Number
Core

Damage Containment

IVMMO2080F MO-2080 RCIC TURBINE TRIP V ALVE CC NOT ADDED DUE TO VALVE BEING ALIGNED
IN ITS ACCIDENT RESPONSE POSITION, AND LOW

LIKEllllOOD OF A DEMAND TO CilANGE POSITION.

IVMMO2096F MO-2096 RCIC TURBINE ACC. COOUNG 1.21E-03 0.94596 CC INCLUDED; OPENS AGAINST RCIC PUMP

IVMMO2096N V Al,VE !!EAD.

IVMMO2100F MO-2100 RCIC TORUS SUCTION VALVE 1.21 E-03 0.94596 CC INCI,UDED; OPENS AGAINST TORUS PRESSURE.

IVMMO2100N

IVMMO2101F MO-2101 RCIC TORUS SUCTION VALVE 1.21E-03 0.94596 CC INCLUDED; OPENS AGAINST TORUS PRESSURE.

IVMMO210lN

IVMMO2102F MO-2102 RCIC CST SUCTION VALVE 0.94596 CC INCLUDED (T!!!S WAS INCLUDED
INADVERTENTLY).

IVMMO2106F MO-2106 RCIC INJECTIONffEST VALVE 1.21E-03 0.94596 CC INCLUDED; OPENS AGAINST PUMP llEAD.

IVMMO2106N

IVMMO2107F MO-2107 RCIC INJECTION & ISOLATION 1.21 E-03 0.94596 CC INCL.UDED; OPENS AGAINST PUMP IIEAD.

IVMMO2107N VALVE

IVMMO3502l, MO-3502 RCIC CST RETURN LINr. NOT IN MMOVP; CC NOT INCLUDED SINCE

VALVE VALVE IS IN ITS REQUIRED POSITION NORMAL.LY,

AND DOESNT CllANOE POSITION FOR ANY

ACCIDENT SEQUENCE.

I.VMMO2397C MO-2397 RWCU INBOARD ISOLATION O68608 CC INCLUDED; VALVE CLOSES AGAINST RCS

V AI.Vr. PRESSURE (ENABLES SLC OPERATION).

D-9
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NEDC-32264

Table D2 MOVs MODELED IN THE PSA FOR BWR D (Continued)

Comments
13asic Event Valve Function 11aseline CD Importance

identifier Number Core
Damage Containment

RVMMO2009F MO-2009 RilR TORUS COOUNG val,VE 0.99687 CC INCLUDED, VALVE OPENS AGAINST RilR

PUhf P IIEAD.
RVMMO2009N (TRAIN 13)

CC NOT INCLUDED DUE TO VALVE DEING IN ITS
RVMMO2012F MO-2012 RIIR OUTBOARD INJECTION

REQUIRED POSITION FOR ACCIDENT RESPONSE,
VALVE (TR AIN A) LOW LIKF,LIIIOOD OF POSITION CllANGE, AND

LOW CONSEQUENCES OF TAILURE TO CilANGE

POSITION .IF NECESS ARY.

CC NOT INCLUDED DUE TO VALVE BEING IN ITS
RVMMO2013F MO-2013 RIIR OUT00ARD INJECTION

REQUIRED POSITION POR ACCIDENT RESPONSE,
V ALVE (TR AIN ll) LOW I.lKEl1I100D OF POSITION CllANGE, AND

I OW CONSEQUENCES OF FAILURE TO CllANGE
POS1110N IF NECESS ARY.

O99687 CC INCLUDED; VALVE OPENS AGAINST PUMP
RVMMO2014F MO-2014 RilR INBOARD INJECTION

IIEAD.
RVMMO2014N VALVE (TRAIN A)

RVMMO2015F MO-2015 RIIR INDOARD INJECTION 6 39E-03 0 99689 CC INCLUDED, VAI.VE OPENS AGAINST PUMP

IIE AD. IMPORTANCE MEASURE INCLUDE BOTil
RVMMO2015N VALVE (1RAtN 13)

BASIC EVENT AND COMMON CAUSE
CONTRIBUTIONS.

0.99687 CC INCLUDED, VALVE OPENS AGAINST PUMP
RVMMO2020F MO-2020 RilR OUTDOARD DW SPRAY

IIEAD.
RVMMO2020N VALVE (TRAIN A)

0.99687 CC INCLUDED; VALVE OPENS AGAINST PUMP
RVMMO2021F MO-2021 RilR OUTDOARD DW SPRAY

IIEAD.
RVMMO2021N V ALVE (TRAIN 13)

D-11

* # 8 S S @ 4 e m
. ---- M ..

.4. . . _ _ _ . . . _ _
- i g



O O O O O O O O O O O

N! N ,2264

Table D2 MOVS MODELED IN Tile PSA FOR IlWR D (Continued) j

liasic F. vent Valve Function ilnseline CD Importance Comments

Mentifier Number
Core

Damage Containment

RVMMO2022F MO-2022 RilR INDOARD DW SPRAY 0.99687 CC INCLUDED; VALVE OPENS AGAINST PUhlP

RVMMO2022N VAI.VE (TitAIN A) IIF AD.

RVMMO2023F MO-2023 RIIR INDOARD DW SPRAY 0.99687 CC INCLUDEDi val VE OPENS AGA!NST PtfNtr

RVMMO2023N val.VE (TRAIN D) IIEAD.
j

RVMMO2029F MO-2029 RilR SDC VALVE (TRAIN A) 0.99687 CC INCI.UT ED; VALVE OPENS AGAINST PUNIP

RVMMO2029N llE AD.

RVMMO2030F MO-2030 RHR SDC V AI,VE (TR AIN I1) 0.99687 CC INCL.UDED; VAI.VE OPENS AGAINST PtiAIP

RVMMO2030N llEAD.

RVMMO2033F MO-2033 RilR CROSS-TtE V Al.VE CC NOT INCLUDED DUE TO LOCKED Ol'EN VALVE
NOT IIAVING TO CIIANGE POSITION.

RVMMO253AC MO-2-53A RI: CIRC. PohlP Disc 11ARGE 0.99687 CC INCI UDED; CLOSES AGAINST PUk!P llEAD.

VALVE (TRAIN A)

RVMMO253HC M O-2-538 RECIRC. I'UNIP DrSCllAltGE 0.99687 CC INC1,UDED; CLOSES AGAINST PUAIP llEAD.

val.VE (TRAIN D)
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NEDC-32264

Table D3

MOVs WITil A COMMON CAUSE FAILURE BASIC EVENT - BWR D

RCS Inventory LOCAs Transients LOOP

Large Med Small Out Ct. SORV 125 VDC Others

MO 1753 & 1754 SI INDOARD X X X X X X X X

INJECTION - FTO
X X

MO-2036 X X

llPCI STM ADM - FTO
X X

MO-2061 & 2062 X X

IIPCI TORUS SUCTION - FTO
X X

MO-2067 X X

liPCI INJ./ TEST - FTO
'

X X
MO 2068 X X

IIPCI INJ. - FTO
X XXMO 2078

RCIC STM ADM - FTO
X XXMO-2096

RCIC ACC. COO 1,1NG - 1'l'O
X XXMO-2102

RCIC CST SUCTION - FTO
X XXMO-2106 & 2107

RCIC INJECTION - FTO
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NEDC-32264

Table D3 MOVs WIT 11 A COMMON CAUSE FAILURE BASIC EVENT (Continued)

RCS Inventory LOCAs Transients LOOP

Large Med Small Out Ct. SORV 125 VDC Others

MO-2029 & 2030 X X X X X X X X

RIIR SDC VALVES - FTO

I

I

l
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Table D5

GL 89-10 SENSITIVITY STUDY FOR DWR D

Modified Case Optimized Case

11aseline Case

Accident Class CDF (1)
CDF (2) Delta (4) %Dir (5) CDF (3) Delta (4) -

IA TRAN - 111011 RPV PitESS 3. l E-06 2.3 E-05 2.0E-05 0.27 3. Ili-06 1.0E-08

IB STATION BLACKOUT 1.2E-05 2.3E-05 1.lE-05 0.15 1.2E-05 0.0

ID TRAN - LOW RPV PRESS 3.2E-07 6.8E-03 6.RE-03 90.89 3.21!-07 0.0

11 LOSS OF CONT llEAT 1.3E-07 1.4 E-04 1.3 E-04 1.81 2.7E-07 1.3E-07

REMOVAL,

Illa LOCA - RPV RUPTURE 1. l E-07 9.8E-05 9.8E-05 1.32 1.1 E-07 0.0

111B LOCA - 111G11 RPV 3.0E-07 3.6E-06 3.3 E-06 0.04 3.0E-07 0.0

PRESS

IIIC I,0CA - LOW RPV 3.91I-07 3.2E-04 3.2E-04 4.32 3.9E-07 0.0

PRESS

lilD LOCA VAP SUP 3.0E-07 3.0E-07 0.0 0.00 2.9E-07 1.0E-09

FAILURE

D-19
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Table D4

MOV lh1PORTANCE RANKINGS FROM B ASELINE PSA - BWR D

13asic livent llasic livent Fussell-Vesely RRW 11irnbaum RAW
l'robabihty

CVMMol754N 2.72 E-03 1.15 E-02 141E+01 1.07 E-05 5.21E+00

RVM3VALVeN 2.92E-05 6 62E-03 1.41E+01 5.73 E-04 2.27t+02

IIVMMO2062N 2.92 E-03 5.35 E-03 1.4 2E401 4.65E-06 2 83E400

IIVMMO2061N 2.92 E-03 5.3 5 E-03 1 42E+ 01 4 65E-06 2 83E400

IIVMMO2067N 2 92E-03 5.29E-03 142E401 4 59E-06 2.81 E+00

IIVMMO2068N 2.92 E-03 5.29E-03 1.42E401 4. 59E-06 2.81 E 400

IIVMMO2036N 2.92E-03 5.29E-03 1.42E401 4.59E-06 2 RlE400

IVMMO2096N 2.92 E-03 5.22E-03 1.43E401 4.53 E-06 2.78 E4 00

IVMMO2078N 2.92E-03 5.22E-03 1.43E401 4.53 E-06 2.78E400

IVMMO2106N 2.92 E-03 5.22E-03 1.43E+0i 1.51 E-06 2.78 E400

IVMMO2107N 2.92t-03 5 22E-03 1.43 E401 4.53 t-06 2.78E400

IVMMO210lN 2.92 E-03 5.19E-03 1.42E401 4.51 E-06 2.77E400

IVMMO2100N 2.92 E-03 5.19E-03 1.42 E 401 4. 51 E-06 2.77 E+00

RVMMO2015N 2.92 E-03 5.75 E-04 1.40E+ 01 5.00E-07 1.20E400

CVM5354CCN 2 04E-04 1.22E-04 1.40E+ 01 1.52 E-06 1.60E+00

CVMMol?$3N 2.72 E-03 6.78E-05 1.40E+01 6 3 3 E-08 1.03E+00

D-16
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TAllLE D4 MOV IMPORTANCE RANKINGS FROM llASELINE PSA - 11WR D (Continued)

Ilasic livent 11asic Event Fusself-Vesely RRW llirnbaum RAW
| Probability
I

llVMSLDALMc 7.31 E-05 6.3 2E-05 1.40E401 2.19E-06 1.87E+00

IVMSLDALMc 7.31 E-05 5.36E-05 1.40E+0i 1.86E-06 1.73E+00

CVMMol742T 2.28E-05 3.65E-05 1.40E+0! 4.05E-06 2.60E+00

CVMMOl742Z l .64 E-05 2.13 E-05 1.40E+01 3.30E-06 2.30E+00

LVMMO2398C 2.92 E-03 6.72E-06 I.40E+0! 5.85 E-09. 1.00E+00

LVMMO2397C 2.92 E-03 5.55E-06 f.40E401 4.82 E-09 1.00E+00

CVMMOl742F 4.80E-06 2.75E-06 1.40E+01 1.4 5 E-06 1.57E+00

CVMMOl752F 4.80E-06 2.75E-06 1.40E+01 1.4 5 E-06 1.57E+00

CVMMOl754F 4.80E-06 2.75E-06 f.40E+0! 1.4 5 E-06 1.57E400

11VMMO2061F 4.80E-06 1.44E-06 1.40E401 7.60E-07 1.30E400

llVMMO2062F 4.80E-06 1.44 E-06 I 40E401 7.60 E-07 1.30E+00

llVMMO2035F 4.80E-06 144E-06 1.40E401 7.60E-07 1.30E400

IIVMMO2068F 4.80E-06 1.44 E-06 f.40E401 7.60E-07 1.30E+00

IIVMMO2036F 4.80E-06 1.44E-06 1.40E+01 7.60E-07 1.30E400

IIVMMO2067F 4.80E-06 1.4 4 E-06 1.40E *01 7.60E-07 1.30E400

IIVMMO2063F 4.80E-06 1.44 E-06 1.40E401 7.60E-07 1.30c4 00

IIVMMO2034F 4.80E-06 1.44 E-06 1.40E401 7.60E-07 1.30E400

CVMMOi750L 2.40E-06 4.2011-07 1.40E+01 4.44E-07 1.18E+00

D-17
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Table D6
OMOV SUMMARY

There are currently 76 MOVs identified in the GL 89-10 MOV Index (62 MOVs are in the scope of testing, |
14 have been excluded - see plant MOV Program document for justification). |

|

1. MOVs included in index, but not modeled in the PRA (21): SI

MO-2010 MO-2032 MO-2071 * MO-4043 A MO-4047A MO-4068*
MO-2011 MO-2407 MO-2110* MO-4043B MO-4047B l

IMO-2026* MO-2-43 A * MO-2373 MO-4044A MO-4085 A *

MO-2027* M O-2-43 B * MO-2374 MO-4044B MO-4085B* g;

2. MOVs with minimal impact on the PRA results; i.e., F-V < 0.1% (62).

MO-1426 MO-1752 MO-1614 * * MO-2102 MO-2008 MO-2-53 A

MO- 1427* * M O-1045** MO-1615" MO-3 502 * MO-2009 MO-2-53B ,]
MO-1428 * * MO-1048 * * MO-1850* * M O-2397 MO-2012 !

MO-1429 * * MO-1049 * * MO-1851 * * MO-2398 MO-2013 |

MO- 14 3 0 * * MO-108 8 * * MO- 1087A * * MO-1986 MO-2014
MO-4229 MO-1089 * * MO-1087B * * MO-1987 MO-2020 1

MO-4230 MO-113 3 * * MO-2034 MO-1988 MO-2021 i

MO- 1741 * MO-l l 34 * * MO-2035 MO-1989 MO-2022 #|
M O-1742' MO-1154 * * MO-2063 MO-2002 MO-2023
MO-1749* MO-1155 * * M O-2075 MO-2003 MO-2029
MO-1750' MO-1156 M O-2076 MO-2006 MO-2030 |

MO-1751 MO- 1157 * * MO-2080 MO-2007 MO-2033
8

3. MOVs that impact the PRA results (all are on the current MOV index),(14): |

|

MO-1753 MO-2061 MO-2068 MO-2100 MO-2107
MO-1754 MO-2062 MO-2078 MO-2101 MO-2015
MO-2036 MO-2067 MO-2096 MO-2106 S|

4. Shutdown /Extemal Events /etc.: (later)

5. MOVs that would recieve most rigorous testing in a graded program:

9
SAME as number 3 above.

* MOVs indentified within the MOV index as excluded from the testing scope.
** MOVs not contained within the MOV index.

6
D-21
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Table D5 GL 89-10 SENSITIVITY STUDY FOR BWR D (Continued)

Modified Case Optimized Case

I3aseline Case

Accident Class CDF (1)
CDF (2) Dcita (4) %Dif (5) CDF (3) Delta (4)

'

IV ATWS 1.9E-06 3.4E-06 1.5 E-06 0 02 3.4 E-06 1.5E-06

V LOCA OUTSIDE CONT 6.7E-10 1.4 E-09 7.2E-10 0.00 6.7E-10 0.0

S-TOTAL 1.8E-05 7.4E-03 7.4 E-03 98.78 2.0E-05 1.6E-06

VI INTERNAL Fl.OOD 7.911-06 7.3E-05 6.5E-05 0.87 7.9E-06 00

TOTAL 2.6E-05 7.4 E-03 7.4 E-03 2.8E-05 16E-06

Notes

1. From 11WR D IPE
2. Common Cause Factor of .087 applied to every MOV which operates under high dp conditions, where high dp conditions are MOV

opening or closing against reactor pressure, containment pressure or pump dicharge pressure.
3. Common Cause Factor of .087 applied only to those MOVs below a specified importance.
4. " Delta" column is a comparison against the Baseline CDF.
5. % of total change in CDF.

!

!
;
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1.0 SUMMARY3
Several measures exist to rank the importance of structures,
systems, and components (SSCs) in Probabilistic Safety
Assessments (PSAs) in relation to core damage frequency (CDF) and
radionuclide release frequency (RRF).

The importances of SSCs in relation to CDF for average plant
conditions are evaluated in Level 1 PSAs as follows:
- Importance in relation to the effect on CDF when the SSC is
assumed not to fail, ( i .~ e . , failure probability of an SSC is set
equal to 0).)

f - Importance in relation to the effect on CDF when the SSC is
j assumed to fail, (i.e., failure probability of an SSC is set

equal to 1).

)
- Importance in relation to the SSC's contribution to the CDF.

|
Importance in relation to the change in CDF when the SSC 1-

f ailure probability is increased or decreased by a specified |

factor.

- PSA importance measures can be applied at the component or
[) system level.

- In addition to single SSC failures', PSAs include the
importance of initiating events, common cause failures,
maintenance unavailabilities, operator errors, and non-recovery

.
factors on the CDF.

D
- The evaluation of the importance measures for a typical BWR
plant PSA indicates there is a small set of components and
failure events (less than 200) that significantly affect the CDF.
The remaining components and events have a marginal to
insignificant effect on the CDF. This same conclusion is drawn

3 from a review of the majority of current PSAs.

- PSA importance measures provide an effective means of iden-
tifying the proper regulatory emphasis and requirements to be
placed on SSCs and other elements that contribute to plant risk.

3 The importance of SSCs in relation to RRF is not as easily
quantified as for CDF. The significance depends upon what
boundary is breached: the vessel, the drywell, and/or the
wetwell; and the accident class. Several different analytical
techniques have been used by the utilities for Level 2 PSAs, so
no attempt is made in this report to identify a uniform method

9 for evaluating the importance of the SSCs on RRF.

Add-1
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Some utilities have performed Level 2 PSAs but some of the models O'
and evaluation programs do not calculate importance measures for
SSCs. Containment failure is the dominant factor in RRF and
fault tree models can and have been developed for loss of
containment. However, the models for some plants contain only
frequencies for events leading up to the containment loss and not
the cutsets for those events. Therefore, importances cannot be 9
calculated for basic events leading up to the containment loss
and ranking of those basic events must be done qualitatively.

2.0 INTRODUCTION

The BWR Owners' Group Committee on Integrated Risk-Based Regula- C.
tion (IRBR) was established in 1992. One of the primary objec-
tives of this Commictee is to provide a mechanism for exchange of
IRBR technology arcag participating utilities. An initial task
of this Committee was to collect data on ranking of Systems,
Structures, and Components (SSC) from each utility's plant PSA
Most utilities have performed PSAs as part of their Generic 9
Letter 88-20 Individual Plant Examination (IPE) submittal.
The purpose of this report is to provide a summary discussion of
different CDF importance measures and how they can be used to
rank SSCs for use in IRBR. Data from the PSA of one of the
survey plants was used to demonstrate the ranking schemes. It is e
recognized that the ranks of the basic events are dependent on
the specific plant's PSA results and therefore may vary from
plant to plant. These plant differences will be addressed in
future IRBR Committee activities.

The IRBR Committee plans to demonstrate how these risk importance g.
measures can be effectively used to establish priorities for SSCs
in several different regulatory and operations applications. As
work progresses, specific issues relating to the evaluation and
implementation of importances will be addressed in these
applications. The following is a listing of some of these
issues: g

- How should importances be used for win-win strategies?

- How should uncertainties be considered?

- What criteria should be used to separate important from g
unimportant contributors?

- How should the effects of component configurations and the
status of other components in general be taken into account
in calculating importances?

9

Add-2
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() - How should the importances of multiple components and func- ;

tions be evaluated? !
1

- How should importances be utilized in developing risk man- !

agement programs? !
s

'g
- How should importances be used in optimizing technical |

specifications, regulations, and operations? j
t

- What are the dynamic aspects of importances which can cause ;

importance values to change with different scenarios and !

time? -

|
|

() - What are the interactive aspects of importance which cause ,

importances to change when components interact?

Initial applications are planned for prioritization of the test-
ing of motor operated valves (MOVs), evaluation of operator
actions contained in Emergency Procedure Guidelines (EPGs) and o

O Accident Management Guidelines (AMGs), prioritization of plant |
work orders, and configuration control (i.e., control of " tag j
outs" and currently operable systems). These applications are i

intended to provide a broad spectrum of activities to test and !

address different issues relating to risk based regulation. f
i

O CAUTION j
i
'

THE N!JMERICAL METHODS FOR DETERMINING SSC IMPORTANCE SHOULD BE
USED AS THE INITIAL INPUT FOR ANY EFFORT TO' RANK OR GROUP SSCs BY ;

RISK IMPORTANCE. THE NUMERICAL IMPORTANCE RESULTS ARE TO BE -

AUGMENTED AND VERIFIED BY SENSITIVITY STUDIES, QUALITATIVE I

O REVIEWS, OPERATIONS / MAINTENANCE REVIEWS, AND ENGINEERING JUDGEMENT !

TO PROVIDE CONFIDENCE IN THE RANKING. j

,!

i

'O
t

I

k
!

[
O |

>

>

t

i

O !
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l

3.0 SSC IMPORTANCE MEASURES g|

There are several measures used in the industry today to rank the
importance of SSCs. The measures can be calculated at the system,
train (subsystem), or component level. These measures are
calculated for " average" plant conditions, and are therefore
appropriate for decisions about maintenance programs, overall O,
maintenance priorities, modifications, certain Technical .

Specifications requirements, and similar resource allocations.
The level is limited by the degree of linking of the fault trees
in the models. To obtain a better understanding of these

some of the more common importance measures used to rankmeasures,
SSCs in PSAs were calculated from data from one of the survey _

plants (designated as plant X). The total CDF for this plant was W'

2.60E-05/ year. The model for this plant is a " linked model"
containing initiating events as well as SSCs. There were a total
of 429 basic events included in the core damage accident

The first basic event in an accident sequence is thesequences.
initiating event followed by component failures and other failure 9events that are necessary for core damage to occur. The following
is a summary of the different types of basic events included in
the plant X PSA:

Type of Basic Event Number of Events

Initiating Event 24 9
Component / Hardware Failure 274
Common Cause Failure 68
Maintenance or Test Unavailability 24
Operator Error 25
Non-Recovery Factor or Probability .L4

9
Total Basic Events 429

Approximately 2/3 of the basic events are single component
failures. Most of the remaining basic events are caused by
multiple component failures or maintenance of components. Opera-
tor error is the only type of basic event not related to component g:
failure or maintenance. A more detailed description of the types
of basic events is provided in Appendix Add A.

When using importance measures for particular types or families of
basic events, two factors need to be addressed: 1) Basic events
not included in the PSA models, and 2) basic events which may have g
been excluded from the final results by truncation limits used in
the evaluation of models. These are amplified as follows:

1) In developing models,' specific basic events may have been
omitted because their function was not relevant to the sequence.
Or they may have been incorporated in a " module" formed from an g

Add-4
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independent-sub-tree. In either event it is necessary to
O understand the details of the PSA models and insure that the basic

events of interest are in the models.

2) In most evaluation programs truncation limits are set both in
generating cutsets and again in evaluating the cutsets. In normal
calculations of CDF, the truncation discounts basic events which

O do not contribute significantly to the results. If the importance
of specific events is desired it is necessary to set truncation
limits that will allow events of interest to appear in the end
results. An alternate method is to set the unavailabilities of ;

the events of interest to a high enough level to insure that they
'

will appear in the cutsets. The evaluation of the cutsets can
O then be performed using a data base tai'lored to obtain the

importance measures of interest. It is important to recognize
that these importance measures are calculated for " basic events",
not components. Often several basic events in the fault tree
model are used to represent one component (i.e., Pump Fails to
Start, Pump Fails to Run, Pump Out for Maintenance, etc).

O Properly determining " component" importance may involve working ;

with several " basic events."
,

3.1 DEFINITIONS OF IMPORTANCE MEASURES

The following basic data were obtained for each basic event
O included in the plant X PSA:

SYMBOLS:

Base core damage frequency for all basic iT =

events
O

Failure probability (or unavailability) ofU =
;

individual basic event
i
"

CDF with basic event assumed to never occur,T(0) =

(i.e., probability set equal to 0)

'O
CDF with basic event assumed to occur, (i.e.,T(1) =

probability set equal to 1)

From the above basic PSA inputs the following importance measures
can be calculated for each individual basic event:

O ;

,

r

e

O
Add-5
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a) Risk increase where basic event is assumed to occur (i.e., gj
basic event probability set equal to 1).

Risk Increase = T(1) -T

b) Risk reduction where basic event is assumed never to occur
(i.e., basic event probability set equal to 0). g

Risk Decrease = T - T(0)

c) Fussell-Vesely (FV) importance is the fraction of the CDF
which involves the basic. event divided by the base CDF. In some
PSAs this represents the sum of the CDF for the minimum cutsets g
containing the basic event divided by base CDF. A minimum cutset
is defined as the smallest combination of failures (or basic
events) which, if they all occur, will cause the top event (core
damage) to occur.

FV = {T - T(0)}/T g

d) Criticality (CRIT) importance is as follows:

CRIT = {{T(1) - T(0))*U}/T = FV
e) Risk Peduction Worth (RRW) is the base CDF divided by CDF O

with U - O.

RRW = T/T(0)

f) Birnbaum (BIRN) importance is as follows:

OBIRN = T(1) - T(0) = CRIT *(T/U)
g) Risk Achievement Worth (RAW) is the CDF with U = 1 divided

by base CDF.

RAW = T(1)/T
Oh) Cumulative % Risk Contribution is calculated by first ranking

(sorting) the basic events by decreasing " Risk Decrease" or
decreasing "F-V." The % risk reduction is the risk decrease
divided by the sum of the risk decreases of all basic events. The
cumulative % risk reduction is then the sum of the individual %
risk reduction in order of their size. The number of SSCs

#-included depends upon the total cumulative % of interest.

9

Add-6
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{T - T (0} }1

% Risk Reduction r-

m
I {T - T (0 ) } *1003

j=1

) n
Cumulative % Risk Contribution = I {% Risk Reductioni}

i=1 ,

'

where "n" is the number 6f SSCs required to obtain the cumulative
% risk of interest.)
4.0 APPLICATION OF IMPORTANCE MEASURES

The following basic input information from the plant X PSA is
provided in spreadsheet format in Table Add-B1 of Appendix Add B.

) The presentation is in order of decreasing {T-T(0}} (decreasing

" Risk Decrease").

Column
A Basic Event Description and Type of Basic Event
B Basic Fvent Code
C Event Probability)

Measures Related to Risk Reduction i
i

D CDF Where Event Does Not Occur
E Risk Decrease

) Measures Related to Risk Increase

F CDF Where Event Occurs
G Risk Increase

Using the above input data, the different importance measures a
) given in Section 3.1 (except percent change in risk) were calcu-

lated for each basic event, ranked from high to low, and grouped
according to the type of importance measure (either risk reduction
or risk increase). In addition, the cumulative % risk
contribution, as defined in Section 3.1, was calculated for each
basic event. The calculations are presented in Table Add-B2 of

) Appendix Add B in the same order as Table Add-Bl.

The first group of rankings in Table Add-B2 are related to risk
reduction and includes the Fussell-Vesely, Criticality, and Risk
Reduction Worth importance measures. The second group are related
to risk increase and includes the Birnbaum, Risk Increase, and

) Risk Achievement Worth importance measures. It can be seen from

Add-7
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Table Add-B2 that for risk reduction, ranking is nearly identical. g
For risk increase, correspondence is also very good for the first
200 entries in the ranking. This means that the precise impor-

tance measure chosen to evaluate risk reduction or risk increase
may vary. Choice of any measure will result in a comparable
component ranking. However, the rankings are significantly
different between the two groups of importance measures. The g
reason for this difference is provided in the following discus-
sion:

4.1 Bisk Reduction Importance Measures

The importance measures related to risk reduction evaluate the O.
effect on CDF when the basic event is assumed never to occur.
This type ranking can be used to establish the priorities for the
importance of SSCs in relation to CDF risks (*). A high SSC ranking
indicates that the SSC is a major contributor to the CDF risk and
should receive the most attention for improvement. This kind of

importance measure helps in establishing priorities for #.
modifications, corrective maintenance work, as well as
identifying which components merit more frequent testing or
replacement with more reliable components. A low SSC ranking

beyond a specified criteria indicates that improving the SSC has a
very little effect on the CDF. Table i.Jd-2 provides a summary of
the basic events from the plant X PSA that are ranked by risk 9
reduction. Only six component failure events appear in the top 25
basic event ranking. Common cause failures, initiating events,
and operator non-recovery events make up the balance of the top 25'

basic events.

(*'Many SSCs are represented by only one basic event. For
#these, the basic event importance is equivalent to the

component importance. For other components, like diesel-
generators, the component importance is some combination of
basic event importances (e.g., for fail-to-start, fail-to-

run, etc). In this discussion, for simplicity, it will be
assumed that basic event importance and component importance #
are equivalent.

0

9
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O 4.2 Risk Increase Importance Measures |

The risk increase measure provides the change in CDF when the
basic event is assumed always to occur. This type of importance
measure is used for three purposes. The first is to identify the
risk insignificance of a basic event. This identifies which
components could be removed from maintenance and testing programs, :'g and which could be removed from Technical Specifications. A low |

'

SSC ranking implies the SSC has an insignificant effect on the CDF
I

without regard to its occurrence probability. A high SSC ranking
may require further evaluation of the SSC failure probability. A
basic event, such as a common cause failure, an initiating event, i

or a structural failure which may a have negligible failure
I3 probability could have a high risk increase importance.

Components with high risk increase importance are the components
whose performance should not be allowed to deteriorate. The risk
increase measure is also used when evaluating the effect on CDF

'when a system, train, or component is taken out of service to
perform maintenance or test. When an SSC is found to have a low

O risk increase measure, this implies that when the SSC is taken out
of service there is very little effect on CDF. Allowed out of
service times should reflect this low risk significance.

Table Add-l provides a summary of the basic events from the Plant
X PSA that are ranked by risk increase. It can be seen that the

O top 25 basic events are due to common cause failures, initiating
events, and one operator error. However, almost all of these 25
basic events have a low risk reduction ranking in Table Add-2 :
based on their low basic event probabilities. It is not
surprising that common cause events have a high risk increase
importance. Note also that when common cause events are excepted,

O component / hardware failures are the next single most important
!

type of event.

Other observations can be made concerning the risk increase
importance of the different type of PSA basic events. For !

example, only 11 individual component failures are included in the i

1) top 50 basic event ranking. Basic events due to maintenance and
test are not ranked in the top 100 important basic events. j

4.3 Cumulative % Risk contribution {

The cumulative % risk contribution importance measure is another
() method for evaluating the importance and non-importance of SSCs

and other basic events. This importance measure provides an
efficient method of identifying basic events that contribute to |
significant core damage risk. Table Add-3 provides a summary of
the cumulative % risk contribution for the basic events given in
the Plant X PSA. The same information is given in graphical form

13 in Figure 1. It can be seen that the top 54 of the total 429

Add-9
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basic events contribute 90% of the total possible CDF improvement. g
Twenty-four (24) of these 54 events are individual component

It can also be seen that the bottom 263 out of the 429failures. Thisbasic events contribute less than 1% to the total CDF.
implies that at least 61% of the PSA basic events have an
insignificant effect on the CDF.

O
4.4 Percent Chance in Risk

This importance measure provides a realistic evaluation of the
sensitivity of the changes in SSC failure probabilities on the CDF
as opposed to setting the basic event probability equal to 0 or 1.
This importance measure ranks the effect on CDF when the basic O~Ifevent failure probability is changed by a specified factor.
the basic event failure probability is changed by a factor f, the

risk reduction importance measure times (f-1) provides the change
in CDF.

4.5 Acolication Considerations $~~

This study has revealed several items which should be considered
by analysts performing, modifying, or utilizing PSA's in the
future to enhance application of PSA results as a plant management
tool:

Ga) Initiating events must be included as basic events in the
PSA and any components within the initiating events need to
be accounted for in any component importances.

b) High human error rates, recovery factors, maintenance
events may mask true importance when relative importance O
measures are used.

Remember that conservatisms in modeling factors notc)related to the items being ranked become non-conservative
when relative importances are used. Ex mple: if an operator
action is modeled " conservatively" and then becomes 95% of
the CDF, then no other components will contribute more than e
5%. If operator error rate is a factor of 10 conservative,
importance of other components will be under estimated in
this case by a large factor (~10x). If a known significant
conservatism exists, a lower definition of significant
importance categories may need to be considered.

O
d) Modeling Risk Acheivement Worth is a major perturbation to
the model, and will not be valid for many low importance
components, because the model was not assembled with
" guaranteed failures" (i.e., U = 1) in mind.

e) Be aware of software-specific pitfalls (i.e., unique e

Add-10
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approaches to importance calculations and Level 1 to Level 2,
linking.) j

|
f) The analyst must look at more than single issue (i.e., I

!CDF).

g) The results group basic events into rough groups to de-, emphasize risk and allow other factors to influence the group
into which events are placed.

5.0 SYSTEM IMPORTANCE MEASURES

The same importance measures developed for PSA basic events can be
J applied at the system level. This analysis requires a good
,

knowledge of the fault tree model and the interdependencies of
support systems for the system being considered. In essence, the

system is being treated as an independent module. The factor in-
crease in CDF when the system is assumed to fail (probability set
equal to 1), % decrease in CDF when the system is assumed never

_J to fail (probability set equal to 0), and cumulative % risk
contribution are presented in Table Add-4 for the systems included
in the plant X PSA. The same importance measures are shown
graphically in Figures 2, 3, and 4.

It can be seen from Figure 2 (risk increase) that for about half
3 of the systems, the CDF changes significantly when the system is

assumed to fail. The CDF changes by a factor of 500 when Reactor
Protection System (RPS) is assumed to have failed. For the
Residual Heat Removal Service Water (RHRSW) and Emergency Diesel
Generator (EDG) systems, the CDF changes by about a factor of 200
when each system is assumed to have failed. Other systems have a

J negligible effect on CDF when they are assumed to have failed.

The same three systems having the greatest effect on CDF when |

assumed to have failed (RPS, RHRSW, and EDG) also have the highest
'

importance for % CDF risk reduction (refer to Figure 3). Eleven .

(11) out of the 20 systems account for approximately 90% of the |

3 total CDF (refer to Figure 4). Four of the systems are |

insignificant contributors to CDF, (i.e., together they contribute i
'

less than 1% to the total CDF).

Other system importance measures can be developed by increasing ,

!the failure probabilities for selected groups of PSA basic events
c3 within the system. For example, the effect of the CDF can be )

'

evaluated when all failure probabilities of individual components
within the system are doubled while keeping the failure probabil-
ities of the remaining basic events within the system constant.

O
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TABLE Add-1

CDF RISK INCREASE
O

CUM.
N' UMBER NUMBER OF BASIC EVENTS

OF - -------------------------

RANK EVENTS C F I M O R ,
---- --- --- --- --- --------------- ---------

1-25 25 0 21 3 0 1 0

26-50 50 11 8 6 0 0 0

51-75 75 13 10 2 0 0 0

76-100 100 16 9 0 0 0 0

101-150 150 39 0 1 6 4 0
0

151-200 200 33 1 3 10 3 0

201-250 250 32 9 2 1 5 1

251-300 300 46 0 2 0 0 2

301-350 350 42 0 2 0 2 4

351-400 400 29 3 3 3 7 5

>401 429 13 7 0 4 3 2
O

TOTAL 429 274 68 24 24 25 14

C = COMPONENT / HARDWARE FAILURE #
F = COMMON CAUSE FAILURE
I = INITIATING EVENT
M = UNAVAILABILITY DUE TO MAINTENANCE OR TEST
O = OPERATOR ERROR
R = RECOVERY FACTOR OR PROBABILITY

G.

9

9
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TABLE Add-2

CDF RISK REDUCTION
O

,

CUM.
NUMBER NUMBER OF BASIC EVENTS

!OF ~ -------------------------

RANK EVENTS C F I M O R
O ____ ___ ___ ___ ___ _______________ _________

1-25 25 6 4 7 0 2 6
*

26-50 50 15 4 3 0 2 1

51-75 75 9 5 1 4 4 2
76-100 100 7 9 3 4 2 0

101_150 150 34 6 4 0 5 1
0 151-200 200 28 6 5 1 7 3

201-250 250 26 18 1 3 1 1

251-300 300 40 7 0 2 1 0

301-350 350 38 9 0 2 1 0 ;

351-400 400 48 0 0 2 0 0

>401 429 23 0 0 6 0 0
0

TOTAL 429 274 68 24 24 25 14

!

,

C = COMPONENT / HARDWARE FAILURE
O F = COMMON CAUSE FAILURE

I = INITIATING EVENT .

'
M = UNAVAILABILITY DUE TO MAINTENANCE OR TEST
O = OPERATOR ERROR ;

R = RECOVERY FACTOR OR PROBABILITY

O

E

I

O

O
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TABLE Add-3

CUMULATIVE CDF % RISK CONTRIBUTION

G'

TOTAL CUM.
CUMULATIVE NUMBER NUMBER NUMBER OF BASIC EVENTS

% RISK OF OF -------------------------

CONTRIBUTION EVENTS EVENTS C F I M O R - g
____________ _________ _________ ____ ___ ___ ___ ___ ___

10% 1 1 0 0 0 0 0 1

20% 1 2 0 0 1 0 0 0

30% 1 3 0 0 0 0 0 1

40% 1 4 0 0 0 0 0 1

50% 1 5 0 0 0 0 0 1
8'

60% 2 7 0 0 0 0 0 2

70% 4 11 0 2 1 0 1 0

80% 11 22 4 2 4 0 1 0

90% 32 54 20 4 4 1 2 1

95% 33 87 9 8 3 6 5 2

96% 12 99 4 6 1 1 0 0

97% 16 115 11 0 1 0 3 1 8'

98% 20 135 11 4 3 0 2 0

99% 31 166 21 4 1 0 4 1

99.9% 130 296 84 27 5 6 5 3

100% 133 429 110 11 0 10 2 0

429 274 68 24 24 25 14 8'

C = COMPONENT / HARDWARE FAILURE
F = COMMON CAUSE FAILURE
I = INITIATING EVENT |

M = UNAVAILABILITY DUE TO MAINTENANCE OR TEST #!
O = OPERATOR ERROR i

R = RECOVERY FACTOR OR PROBABILITY I

0;

S
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TABLE Add-4 - PLANT X SYSTEM RANKING
------------------------------------

TOTAL CDF = 2.60E-05/ YEAR FACTOR INCREASE % DECREASE
IN CDF WHEN U = 1 IN CDF WHEN U = 0

SAFETY PLANT (T(1)-T}/T (T-T(0)}*100/T CUM. % RISK

FUNCTION SYSTEM RANK RANK CONTRIBUTION

CONT. HEAT REMOV. RHRSW 223.08 2 24.2% 2 25.55%

CONT. HEAT REMOV. MAIN CONDENSER 1.42 12 14.3% 6 62.60%
,

CONT. HBAT REMOV. CONTAINMENT VENT O.87 16 9.2% 10 87.57%

REACTIVITY RPS 500.00 1 24.0% 3 38.16%

FET.CTIVITY CRD HYDRAULIC O.63 18 14.3% 7 70.12%

REACTIVITY SLC 1.19 15 2.3% 14 97.29%

REACTIVITY ARI O.81 17 0.4% 18 99.76%

REACTIVITY RPT 0.63 19 0.3% 19 99.92%

SUPPORT EDGs 203.85 3 24.4% 1 12.83%

SUPPORT INST. AIR 42.31 6 9.8% 9 82.73%

SUPPORT DC POWER 35.38 7 3.8% 13 96.08%

SUPPORT OFFSITE POWER 28.85 8 1.1% 17 99.55%

SUPPORT SERVICE WATER 92.31 5 0.15% 20 100.00%

WATER INJECTION HPCI 1.27 14 16.8% 4 46.99%

WATER INJECTION RHR/LPCI 169.23 4 15.4% 5 55.09%

WATER INJECTION RCIC 2.46 10 14.2% 8 77.58%

WATER INJECTION CORE SPRAY 1.42 13 7.7% 11 91.62%

WATER INJECTION ADS < 0.38 20 4.7% 12 94.09%

WATER INJECTION FEEDWATER 8.08 9 1.6% 16 98.98%

WATER INJECTION CONDENSATE 1.54 11 1.6% 15 98.13%

ADD-15
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FIGURE 1 CUMULATIVE % RISK CONTRIBUTION
ALL TYPE BASIC EVENTS
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FIGURE 2
FACTOR INCREASE IN CDF WHEN UNAVAIL:=1
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) APPENDIX Add A

Descrintion of Types of Basic Events in Plant X PSA

Basic events are the primary elements of individual core damage
accident sequences. The following types of basic events were

) included in the Plant X core damage accident sequences:

1) Initiating event - these events are the initiators of the
individual core damage accident sequences. Examples of initiating 4

events include turbine trips, reactor isolation, loss of offsite
power, pipe breaks, and other events that cause reactor shutdown,

)

2) Component or hardware failure - examples of these type events
include pump failures, valve failures, electrical component or
channel failures, and structural failures. In some cases a system
failure is given as a basic event (e.g., loss of feedwater or room

) cooling).

3) Common cause failure - these events include failure of
multiple components, trains, or systems due to a common cause.
Examples of these type events include failure of two or more
diesel generators, failure of AC or DC power supplies, and failure

p of two or more electrical control channels.
| 4) Maintenance unavailability - these events include system,

train, or component unavailabilities due to maintenance or test.
Examples include maintenance unavailabilities of diesel genera-
tors, pumps, valves, and electrical components.

)
5) Operator error - these events include operator errors that

cause a component, train, or system to be unavailable and errors
where an operator fails to take appropriate action. Examples
include failure of an operator to restore equipment after test or
maintenance and failure of an operator to initiate standby liquid

) control or failure to depressurize the reactor.

6) Non-recovery factor or probability - these events include
failure to restore equipment after failure or loss due to other
causes. Examples include failure to restore offsite power or
diesel generators after a specified time interval.

)
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TABLE Add-81INPUTS FROM PLANT X

BASE CORE DAMAGE FREQUENCY T = 2.60E-05/ YEAR

========================================================================================================__________========a=========================================||
|| || || MEASURES RELATED TO || MEASURES RELATED TO ||

|| || || RISK REDUCTION || RISK INCREASE ||

||=======-----------===========================---=============|||BASIC EVENT DESCRIPTION || || -

||CDFWHEREEVENT| ABSOLUTE ||CDFWHEREEVENT| ABSOLUTE |
AND || ||

|| || EVENT ||DOESNOTOCCUR| DECHEASE || OCCURS | INCREASE ||
TYPE OF BASIC EVENT ||BASICEVENTCODE|| PROBABILITY || T(0) | T - T(0) || T(1) | T(1) - T ||

(A) || (D) || (C) || (D) | (E) || (F) | (G) ||

11- Il 11 -l l l -- I Il

C = COMPCNENT/ HARDWARE FAILURE 274 || || || | || | [[

F = COMMON CAUSE FAILURE 68 || || || | || | j[

l 1 = INITIATING EVENT 24 || || || | || | ||

M = UN4VAILABILITY CUE TO HAINTENANCE OR TEST 24 || || || | || | ||

0 = OPERATOR ERROR 25 || || || | || | ||
R = RECOVERY FACTOR OR PROBABILITY 14 || |] || | || | ||

11 11 11 I il I il
429 || || || ] || | ||

|
OFFSITE POWER NON-RECOVERY AT 30 MINUTES R ||I || 6.40E-01 || 1.27E-05| 1.33E-05|| 3.35E-05| 7.5*.E-06[]

LOSS OF OFFSITE POWER I||TE || 7.90E-03 || 1.28E-05| 1.32E-05|| 1.69E-03| 1.66E-03||
i

OFFSITE POWER CONDITIONAL NOre-RECOVERY AT 2 HOURS R||11 || 4.50E-01 || 1.40E-05j 1.20E-05|| 4.06E-05| 1.46E-05||

| EDG NON-RECOVERY AT 2 HOURS R||DG2 || 6.60E-01 ]] 1.41E-05| 1.19E-05|| 3.22E-05| 6.24E-06||

OFFSITE POWER CONDITIONAL NON-RECOVERY AT 4 HOURS R||111 || 5.30E-01 || 1.46E-05| 1.14E-05|| 3.61E-05| 1.01E-05||

CONDITIONAL NON-RECOVERY OF OFFSITE AC POWER AT 6 HOURS R||CETREC6 || 6.70E-01 || 1.47E-05| 1.13E-05[[ 3.15E-05| 5.46E-06||

EDG CONDITIONAL NON-RECOVERY AT 4 HOURS R||DG3 || 7.10E-01 || 1.47E-05| 1.13E-05 || 3.07E-05) 4.68E-06||

| OPERATOR FAILS TO DEPRESSURIZE RX (45 MINUTES) 0||XRPv8LDWNY || 1.00E-03 || 2.03E-05| 5.72E-06|| 5.75E-03| 5.72E-03||
'

DIESEL GENERATOR COMMON CAUSE FAILURE TO RUN F ||ADLEDGXCCR || 8.24E-04 || 2.17E-05| 4.26E-06|| 5.20E-03| 5.17E-03||

RPS MECNANICAL FAILURE F||CM || 1.00E-05 || 2.35E-05| 2.46E-06|| 2.43E-01| 2.43E-01||

INTERNAL FLOOD IN ZONE 12 (SERVICE WATER - T.B. 931' I||F12 || 2.20E-05 || 2.36E-05| 2.45E-06|| 1.11E-01] 1.11E-01||

| INTERNAL FLOOD IN ZONE 4 (SERVICE WATER - R.B. > 896') I||F4 || 2.10E-04 || 2.36E-05| 2.42E-06|| 1.15E-02| 1.15E-02||

TUR8INE TRIP I||TT || 1.80E-01 || 2.42E-05| 1.81E-06|| 3.43E-05| 8.32E-06||

INTERNAL FLOOD IN ZONE 9 (SERVICE WATER - T.B. 911') I||F9 || 7.60E-04 || 2.43E-05| 1.73E-06|| 2.30E-03| 2.27E-03||

| DG12 FAILS TO RUN C||ADLDG12XXR || 8.32E-03 || 2.47E-05| 1.34E-06|| 1.86E-04| 1.60E-04||

| DG11 FAILS TO RUN C||ADLDG11XXR || 8.32E-03 || 2.47E-05| 1.34E-06|| 1.85E-04| 1.59E-04||

BREAKER 83304 FAILS TO CLOSE C||ACBB3304XC || 4.67E-03 || 2.48E-05| 1.24E-06|| 2.91E-04| 2.65E-04||

COMMON CAUSE FAILURE OF EDGESW PUMP 11 AND 12 TO RUN F||EPMP111ABR || 2.40E-04 || 2.48E-05j. 1.21E-06|| 5.10E-03| 5.07E-03||

| LOSS OF FW I||TF ]] 5.60E-02 || 2.50E-05| 9.88E-07|| 4.26E-05| 1.66E-05||

ADD B1-1
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TABLE Add-B1
INPUTS FROM PLANT X

BASE CORE DANAGE FREQUENCY T = 2.60E-05/ YEAR
=================__________==========n=====================================||

|| || || MEASURES RELATED TO || MEASURES RELATEP TO ||==============================================================

|| || || RISK REDUCT!ON |[ RISK INCRE ME ||
====================[[

BASIC EVENT DESCRIPTION || || ||============================================ EVENT |
AND || || ||CDFWHEREEVENT|

ABSOLUTE ||CDFWHERE
ABSOLUTE ||

|| || EVENT ||DOESNOTOCCUR| DECREASE || OCCURS | INCREASE ||

TYPE OF BASIC EVENT ||BASICEVENTCODE|| PROBABILITY || T(0) | T - T(0) || T(1) | T(1) -T ||

(A) || (B) || (C) || (D) | (E) || (F) | (G) ||

- || -|| - ||---- --- | || | -- -||

COMMON CAUSE F AILURE OF EDGESW PUMP 11 AND 12 TO STARTF||EPMP111 ABS || 1.92E-04 || 2.50E-05| 9.65E-07|| 5.04E-03| 5.02E-03||----- -----~~-

OPERATOR FAILS TO INJECT SLC - TURB TRIP INITIATOR 0||$LCTOPY || 4.00E-02 || 2.52E-05| ,8.22E-07|| 4.58E-05| 1.98E-05||

DG12 BREAXER 152-602 FAILS TO CLOSE C||ACB152602C || 4.67E-03 || 2.53E-05| 7.44E-07|| 1.84E-04| 1.58E-04||

DG11 BREAKER 152-502 FAILS TO CLOSE C||ACB152502C || 4.67E-03 || 2.53E-05[ 7.41E-07|| 1.84E-04[ 1.58E-04||

SRV FAILS TO CLOSE AS PRESSURE DROPS C||XVRSRVXXXC || 1.52E-02 || 2.53E-05| '7.36E-07|| 7.36E-05| 4.76E-05||

I||TMS || 3.30E-01 || 2.53E-05| 6.86E-07|| 2.73E-05| 1.30E-06|]

I||TM || 7. 2(;E-02 || 2.53E-05| 6.81E-07|| 3.48E-05| 8.84E-06||MANUAL SHUTDOWN

HPCI PUMP P-209 FAILS TO START C||HPTP207XXS || 1.48E-02 || 2.53E-05| 6.60E-07|| 6.99E-OS| 4.39E-05||MSIV CLOSURE

PROMPT NON-RECOVERY FACTOR FOR FW PUMPS R||TFREC || 1.10E-01 || 2.54E-05| 6.24E-07|| 3.09E-05| 4.94E-06||

RCIC PUMP P-207 FAILS TO START C||lPTP207XXS || 1.36E-02 || 2.54E-05| 5.93E-07|| 6.89E-05| 4.29E-05||

C||ADLDG12XXS || 3.72E-03 || 2.54E-05| 5.88E-07|] 1.83E-04| 1.57E04||

C||ADLDG11XXS || 3.72E-03 || 2.54E-05| 5.85E-07|| 1.83E-04| 1.57F-04||DG12 FAILS TO START

DIESEL GENERATOR COMMON CAUSE FAILURE TO START F||ADLEDGXCCS || 1.15E-04 || 2.54E-05| 5.62E-07|| 4.91E-03| 4.89E-03||DG11 FAILS TO START

F ||CBGETA || 1.00E-01 || 2.55E-05| 4.97E-07|| 3.04E-05| 4.42E-M ||

I||31 || 3.00E-04 || 2.55E-05| 4.94E-07|| 1.67E-03| 1.64E-03||COMMON CAUSE FACTOR FOR RPT CIRCUIT BREAKER $

C||HVFH07STPN || 1.15E-02 || 2.55E-05| 4.91E-07|| 6.84E-05| 4.24E-05||MEDIUM LOCA

C||HVFH08XXXR || 1.15E-02 || 2.55E-05| 4.91E-07|| 6.84E-05| 4.24E-05||HO-7 FAILS TO OPEN

OPERATOR DILUTES BORON BY FAILING TO CONTROL LEVEL 0||UH || 1.00E-02 || 2.55E-05| 4.84E-07|| 7.38E-05| 4.78E-05||HO-8 FAILS TO OPERATE

AUTO TRANSFER SWITCH 12 F AILED TO TRANSFER TO ALT SUPPLY C||ASA12XXXXC|| 1.76E-03 || 2.55E-05| 4.52E-07|| 2.83E-04| 2.57E-04]]

FAILURE OF ACB 152-308 TO OPEN C||ACB152308N || 2.34E-03 || 2.56E-05| 3.80E-07|| 1.88E-04| 1.62E-04]]

FAILURE OF ACB 152-408 TO OPEN C||ACB152408N || 2.34E-03 || 2.56E-05[ 3.77E-07|| 1.87E-04| 1.61E-04||

F||CE || 2.00E-05 || 2.56E-05| 3.77E-07|| 1.89E-02| 1.89E-02||

C||HSCEGMXXXR || 8.77E-03 || 2.56E-05| 3.54E-07|| 6.60E-05| 4.00E-05||RPS ELECTRICAL FAILURE

EDGESW PUMP P-111A FAILS TO RUN C||EPMP111AXR || 2.16E-03 || 2.56E-05| 3.51E-07|| 1.88E-04| 1.62E-04||HPCI EGM FAILS TO OPERATE

C||lSCEGNXXXR || 8.77E-03 || 2.57E-05| 3.48E-07|| 6.53E-05| 3.93E-05||

EDGESW PUMP P-111B FAILS TO RUN C||EPNP1110XR || 2.16E-03 || 2.57E-05| 3.46E-07[[ 1.86E-04| 1.60E-04||RCIC EGM FAILS TO OPERATE

C||AFNVSF10XS || 2.16E-03 || 2.57E-05| 3.35E-07|| 1.81E-04| 1.55E-04||

DG FAN VSF10 FAILS TO START
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TABLE Add-81INPUTS FROM PLANT X

BASE CORE DAMAGE FREQUENCY T = 2.60E-05/ YEAR
= =. =................................ .... ....... .||...m =.=....= m =...=..m .. _.-.._==

|| || || MEASURES RELATED TO || MEASURES RELATED TO ||
|| || || RISK REDUCTION || RISK INCREASE ||

|
BASIC EVENT DESCRIPTION j| || ||........ =.=....==....o==... n=. ... ....... ....e.=..e...e||

AND || || ||CDFWHEREEVENT| ABLOLUTE ||CDFWHEREEVENT| ABSOLUTE ||
.

|| || EVENT ||DOESNOTOCCUR| DECREASE || OCCURS | INCREASE ||
TYPE OF BASIC EVENT ||BASICEVENTCODE|| PROBABILITY || T(0) | T - T(0) || T(1) | T(1) - T ||

(A) || (B) || (C) || (D) | (E) || (F) | (G) ||
|| 11 -11 1 11- 1- 11

|
= -

| DG FAN VSF9 FAILS TO START C||AFNVSF9XXS || 2.16E-03 || 2.57E-05| 3.35E-07|| 1.81E-04| 1.55E-04||

OPERATOR FAILS TO INJECT SLC - MSIV CLOSURE INITIATOR O||SLCMOPY || 4.00E-02 || 2.57E-05| 3,28E-07|| 3.38E-05| 7.80E-06||

PANEL Y20 BUS FAULT F||ABSY20XXXG || 8.01E-06 || 2.57E-05| 3.22E-07|| 4.00E-02| 4.00E-02|| i

LARGE LOCA 1||A || 7.00E-05 || 2.57E-05| 3.17E-07|| 4.58E-03| 4.55E-03|| |

P-217 HPCI AUX. OIL PUMP FAILS TO START C||HPMP217FTS || 7.69E-03 || 2.57E-05| 3.07E-07|| 6.55E-05| 3.95E-05||

CORE SPRAY PUMP P-2088 FAILS TO RUN C||CPMP208BXR || 3.14E-03 || 2.57E-05| 2.91E-07|| 1.18E-04| 9.23E-05||

HPCI SYSTEM UNAVAILABLE DUE TO TEST M||HLOHPC1XXT || 7.30E-03 || 2.57E-05| 2.83E-07|| 6.45E-05| 3.85E-05||

FAILURE OF CONTACT 152-308 TO CLOSE C||ACN15230BC || 1.76E-03 || 2.57E-05| 2.81E-07|| 1.86E-04| 1.60E-04||

5 HOUR NON-REPAIR FACTOR FOR MACHINERY R|| REP 5HR || 8.00E-01 || 2.57E-05| 2.78E-07|| 2.60E-05| 0.00E+00||

COMMON CAUSE FAILURE TO START OF HPCI AND RCIC PUMPS F||HPTRCMPCCS || 5.84E-04 || 2.57E-05| 2.78E-07|| 4.99E-04| 4.73E-04||

EDGESW PUMP P-111A FAILS TO START C||EPMP111AXS || 1.73E-03 || 2.57E-05| 2.78E-07|| 1.86E-04| 1.60E-04||

FAILURE OF CONTACT 152-408 TO CLOSE C||ACN152408C || 1.76E-03 || 2.57E-05| 2.78E-07|| 1.84E-04| 1.58E-04||

EDGESW PUMP P-111B FAILS TO START C||EPMP111BXS || 1.73E-03 || 2.57E-05| 2.73E-07|| 1.84E-04| 1.58E-04||

OPERATOR FAILS TO MANUALLY OPEN SV-4234/35 AND 593 0||N80TTLEN2Y || 5.00E-02 || 2.57E-05| 2.65E-07|| 3.09E-05| 4.94E-06||

2 0F 8 VACUUM BREAKERS FAIL OPEN F||Zv82FAILXC || 2.95E-04 || 2.57E-05| 2.56E-07|| 8.92E-04| 8.66E-04||

OPERATOR FAILS TO INJECT SLC - LOFW INITIATOR 0||$LCFOPY || 4.00E-02 || 2.57E-05| 2.55E-07|| 3.22E-05| 6.24E-06||

OFFSITEPOWERSYSTEMUNAVAILABLE(RANDOM-NOTINITEVENT)F||AOFFSITEXL || 2.16E-04 || 2.57E-05| 2.53E-07|| 1.20E-03| 1.17E-03||

DG 12 FAILURE TO RESTORE AFTER TEST OR MAINTENANCE O||ADLDG12XXZ || 1.61E-03 || 2.53E-05| 2.49E-07|| 1.80E-04| 1.54E-04||

DG 11 FAILURE TO RESTORE AFTER TEST OR MAINTENANCE O||ADLDG11XXZ || 1.61E-03 || 2.58E-05| 2.49E-07|| 1.80E-04| 1.54E-04||

FAILURE OF RPT BREAKER 11 A TO OPEN C||PCB11AXXXN || 2.68E-02 || 2.58E-05| 2.48E-07|| 3.51E-05| 9.10E-06||

FAILURE OF RPT BREAKER 118 TO OPEN C||PCB11BXXXN || 2.68E-02 || 2.58E-05| 2.48E-07|| 3.51E-05| 9.10E-06||

COMMON CAUSE FAILURE OF ALL SRVS TO OPEN F||XVR85RVCCN || 1.63E-04 || 2.58E-05| 2.43E-07|| 1.52E-03| 1.49E-03||

DG12 OUT FOR TESTING M||ADLDG12XXT || 1.57E-03 || 2.58E-05| 2.43E-07|| 1.80E-04| 1.54E-04||

DG11 out roR TESTING n||ADtDG11xXT || 1.57e-03 || 2.58E-05| 2.42E-07|| 1.80E-04| 1.54t-04||

MOV MO-1754 FAILS TO OPEN C||CVMM01754N || 2.72E-03 || 2.58E-05| 2.40E-07|| 1.14E-04| 8.81E-05||

f 45 MINUTE NON-RECOVERY FACTOR OUTSIDE CONT. ROOM R|| REC 4500T || 2.50E-02 || 2.58E-05| 2.30E-07|| 3.51E-05| 9.10E-06||

! RCIC UNAVAILABLE DUE TO TEST M||tLORCICXXT || 6.16E-03 || 2.58E-05| 2.29E-07|| 6.29E-05| 3.69E-05||
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TABLE Add-81INPUTS FROM PLANT X

BASE CORE DAMAGE FREQUENCY T = 2.60E-05/ YEAR

==============.______________===-============================____________===========================================================================================||||| || || MEASURES RELATED TO || MEASURES RELATED TO |

|| || || RISK REDUCTION || RISK INCREASE ||

BASIC EVENT DESCRIPTION || || ||================================================================j[

AND || || ||CDFWHEREEVENT| ABSOLUTE ||CDFWHEREEVENT|
ABSOLUTE ||

|| || EVENT ||DOESNOTOCCUR| DECREASE || OCCURS | INCREASE ||

TYPE OF BASIC EVENT ||BASICEVENTCODE|| PROBABILITY || T(0) | T - T(0) || T(1) | T(1) -T ||

(A) || (B) || (C) || (D) | (E) || (F) | (G) ||

-- 11 il 11- I il -- i il
SMALL LOCA I||S2 || 8.00E-04 || 2.58E-05| 2.23E-07|| 3.04E-04| 2.78E-04||

HI SUPPRESSION POOL LEVEL F|| TORUS 2 || 1.00E+00 || 2.58E-05| ,2.19E-07|| 2.60E-05| 0.00E+00||

COMMON CAUSE FAILURE OF VSF 9 AND 10 To START F||AFNVSF910s || 4.40E-05 || 2.58E-05| 2.11E-07|| 4.81E-03| 4.T8E-03||

LOSS OF CONDENSER VACUUM I||TC || 1.90E-02 || 2.58E-05| 2.04E-07|| 3.64E-05| 1.04E-05||

CORE SPRAY PUMP P-208B F AILS TO START C||CPMP208BXS || 2.25E-03 || 2.58E-05| 1.95E-07|| 1.12E-04| 8.63E-05||

INTERNAL FLOOD IN ZONE 1 (TORUS RING HEADER BREAK) I||F1 || 4.80E-05 || 2.58E-05| 1.91E-07|| 4.00E-03| 3.98E-03||

HPCI INJECTION TRAIN OUT FOR CORRECTIVE MAINTENANCE M||HLOHPCIXCM || 5.18E-03 || 2.58E-05| 1.88E-07|| 6.21E-05| 3.61E-05||

( OPERATOR F AILS TO CROSS TIE SERVICE WATER TO CONDENSER O||FSWXTIEXXY || 1.00E+00 || 2.58E-05| 1.70E-07|| 2.60E-05| 0.00E+00||

| DG12 OUT FOR CORRECTIVE MAINTENANCE M||ADLDG12XCM || 1.05E-03 || 2.58E-05| 1.61E-07|| 1.79E-04| 1.53E-04||

DG11 OUT FOR CORRECTIVE MAINTENANCE M||ADLDG11XCM || 1.05E-03 || 2.58E-05| 1.60E-07|| 1.79E-04| 1.53E-04||

| COMMON CAUSE FAILURE OF CS AND RHR INJ MO VLVS TO OPEN F ||RVM3VALVEN || 2.92E-05 || 2.58E-05| 1.58E-07|| 5.43E-03| 5.41E-03||

UPS INV. Y71 INTERNAL FAULT C||AIVY71XXXR || 9.67E-03 || 2.59E-05| 1.45E-07|| 4.08E-05| 1.48E-05||

|
SLC HANDSWITCH 11AS1 FAILS TO OPERATE C||LSM11AS1XR || 6.5?E-03 || 2.59E-05| 1.36E-07|| 4.65E-05| 2.05E-05||

ALL SIX RHR/CS PUMPS FAIL TO RUN F|| RPM 6PUMPSR || 2.45E-05 || 2.59E-05| 1.29E-07|| 5.28E-03| 5.25E-03||

ALL SIX RHR/CS PUMPS FAIL TO START F|| RPM 6PUMPSS || 2.33E-05 || 2.59E-05| 1.22E-07|| 5.28E-03| 5.25E-03||

LC 52-104 BREAKER 401 FAILS TO REMAIN CLOSED C || ACD052401L || 4.39E-05 || 2.59E-05| 1.20E-07|| 2.76E-03| 2.73E-03||

LC TRX40 $UPPLY BREAKER 152-609 FAILS TO REMAIN CLOSED C||ACB152609L || 4.39E-05 || 2.59E-05| 1.20E-07|| 2.76E-03| 2.73E-03||

COMMON CAUSE F AILURE OF FW 94-1 AND 94-2 TO OPEN F||FVC941942N || 1.73E-05 || 2.59E-05| 1.18E-07|| 6.81E-03| 6.79E-03||

COMMON CAUSE FAILURE OF FW 94-1 AND FW 97-2 TO OPEN F||FVC941972N || 1.73E-05 || 2.59E-05| 1.18E-07|| 6.81E-03[ 6.79E-03||

COMMON CAUSE FAILURE OF FW 97-1 AND FW 94-2 TO OPEN F ||FVC971942N || 1.73E-05 || 2.59E-05| 1.18E-07|| 6.81E-03| 6.79E-03||

COMMON CAUSE FAILURE OF FW 97-1 AND FW 97-2 TO OPEN F||FVC971972N || 1.73E-05 || 2.59E-05| 1.18E-07|| 6.81E-03| 6.79E-03||

REACTOR TRIP WITHOUT TURBINE TRIP 1||TWOTT || 9.00E-02 || 2.59E-05[ 1.15E-07|| 2.70E-05| 1.04E-06||

RCIC UNAVAILABLE DUE TO CORRECTIVE MAINTENANCE N||ILORCICXCM |j 3.53E-03 || 2.59E-05| 1.15E-07|| 5.85E-05| 3.25E-05||

REACTOR PRESSURE SW PS2-3-52 A&B COMMON CAUSE F AILURE F ||QSP52ABCCC || 2.12E-05 || 2.59E-05| 1.14E-07|| 5.38E-03| 5.36E-03||

ESW B.S. 1980 PLUGGED C||ESRBS1980F || 7.20E-04 || 2.59E-05| 1.12E-07|| 1.81E-04| 1.55E-04||

EDG LOOP B STRAINER PLUGGED C||ESRBS2414F || 7.20E-04 || 2.59E-05| 1.11E-07|| 1.80E-04| 1.54E-04||

OPERATOR FAILS TO START FEEDPUMPS AFTER A TRANSIENT O||FRFPOPERAY || 2.80E-03 || 2.59E-05| 1.08E-07|| 6.45E-05| 3.85E-05||
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TABLE Add-B1INPUTS FROM PLANT X

BASE CORE DAMAGE FREQUENCY T = 2.60E-05/YE AR

.........-_m...........m=..m=...mm.=mm== ._ = m _= ._......... m m ._.|g

|| || || MEASURES RELATED TO || MEASURES RELATED TO ||
|| || || RISK REDUCTION || RISK INCREASE ||

||================================================================||||BASIC EVENT DESCRIPTION || ||
||CDFWHEREEVENT| A850LtJTE ||CDFWHEREEVENT| ABSOLUTE

AND || ||
' || || EVENT ||DOESNOTOCCUR| DECREASE || OCCURS | INCREASE ||j

TYPE OF BASIC EVENT ||BASICEVENTCODE|| PROBABILITY || T(0) | T - T(0) || T(1) | T(1) - T || |

(A) || (B) || (C) || (D) | (E) || (F) | (G) || |

11 11 11 I 11 I -Il
CORRECTION FACTOR FOR NBOTTLEN2Y R||N2CF || 2.00E-02 || 2.59E-05| 9.75E-08|| 3.07E-05| 4.68E-06{{

OPERATOR DOES NOT OPEN RHRSW-RHR XTIE O||WVHINXTIEY || 7.50E-01 || 2.59E-05| 9.59E-OS|| 2.60E-05| 0.00E+00||

INTERNAL FLOOD IN ZONE 10 (WEST DIESEL GENERATOR ROOM) 1||F10 || 4.60E-05 || 2.59E-05| 9.46E-08|| 2.08E-03| 2.06E-03||

MOV MO-2036 FAILS TO OPEN C||HVNM02036N || 2.92E-03 || 2.59E-05| 9.39E-08|| 5.80E-05[ 3.20E-05||

MO-2061 FAILS TO OPEN C|{HVMM02061N || 2.92E-03 || 2.59E-05| 9.39E-08|| 5.80E-05| 3.20E-05||

Mo-2062 FAILS TO OPEN C||HVMM02062N || 2.92E-03 || 2.59E-05| 9.39E-08|| 5.80E-05| 3.20E-05||

MO-2067 FAILS TO OPEN C||HVMM02067N || 2.92E-03 || 2.59E-05| 9.39E-08|| 5.80E-05| 3.20E-05||

MO-2068 FAILS TO OPEN C||HVMM02068N || 2.92E-03 || 2.59E-05| 9.39E-08|| 5.80E-05| 3.20E-05||

MO-2100 FAILS To OPEN C||1VMM02100N || 2.92E-03 || 2.59E-05| 9.00E-08|| 5.67E-05| 3.07E-05||

MO-2101 FAILS TO OPEN C||1VMM02101N || 2.92E-03 || 2.59E-05| 9.00E-08|| 5.67E-05| 3.07E-05||

MOV MO-2078 FAILS To OPEN C||1VMMO2078N || 2.92E-03 || 2.59E-05| 8.94E-08|| 5.64E-05| 3.04E-05||

MO-2096 FAILS TO OPEN C||IVMM02096N || 2.92E-03 || 2.59E-05| 8.94E-08[[ 5.64E-05| 3.04E-05||

MO-2106 FAILS TO OPEN C||IVMM02106N || 2.92E-03 || 2.59E-05| 8.94E-08|| 5.64E-05| 3.04E-05||

MO-2107 FAILS TO OPEN C||1VMM02107N || 2.92E-03 || 2.59E-05| 8.94E-08|| 5.64E-05| 3.04E-05||

CPERATOR FAILS TO DEPRESSURIZE RX (10 MINUTES) 0||XRPV10 || 2.00E-02 || 2.59E-05| 8.92E-08|| 3.04E-05| 4.42E-06||

OPERATOR FAILS TO INJECT SLC - LOSS OF COND INITIATOR 0||SLCCOPY || 4.00E-02 || 2.59E-05| 3.66E-08|| 2.81E-05| 2.08E-06||

f REFERENCE LEG LEAK INITIATING EVENT I||$R || 4.00E-03 || 2.59E-05| 8.61E-08|| 4.73E-05| 2.13E-05||

} INTERNAL FLOOD IN ZONE 2 (CONDESATE SERVICE WATER - 1||F2 || 1.70E-04 || 2.59E-05| 8.19E-08|| 5.10E-04| 4.84E-04||

REFERENCE LEG LEAK COMMON CAUSE FACTOR F||REFLEGBETA || 1.00E-01 || 2.59E-05[ 7.93E-08|| 2.68E-05 [ 7.80E-07||

HPCI AUX OIL PUMP P-217 FAILS TO RUN C||HPMF217FTR || 2.40E-03 || 2.59E-05| 7.28E-08|| 5.62E-05| 3.02E-05||

LOSS OF SERVICE UATER 1||TS || 9.00E-04 || 2.59E-05| 7.25E-08|| 1.07E-04| 8.06E-05||

SW 145 FAILS TO OPEN C||FVHSW145XN || 5.00E-01 || 2.59E-05| 7.20E-08|| 2.60E-05| 0.00E+00||

SW 147 FAILS TO OPEN C||FVHSW147XN || 5.00E-01 || 2.59E-05| 7.20E-08|| 2.60E-05| 0.00E+00||

125V DC BATTERY D11 AND D21 FAILURE DUE TO COMMON CAUSE F||DBA125VCCR || 9.80E-07 || 2.59E-05| 6.99E-08|| 7.12E-02| 7.12E-02||

RCIC HO-8 FAILS TO OPERATE C||IVFH08XXXR || 2.36E-03 || 2.59E-05| 6.71E-08|| 5.43E-05| 2.83E-05||

COMMON CAUSE FAILURE OF FW PP BRG Olt PUMPS TO RUN F||FP11P12CCR || 2.40E-04 || 2.59E-05| 6.66E-08|| 3.02E-04| 2.76E-04||

HO-7 LIMIT SWITCH LS 3 FAILS TO CLOSE C||HSL3XXH07C || 2.19E-03 || 2.59E-05| 6.32E-08|| 5.49E-05| 2.89E-05||

ADD B1-5
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NEDC-3226'.

INPUTS FROM PLANT X TABLE Add-B1

BASE CORE DAMAGE FREQUENCY T = 2.60E-05/ YEAR
||

==================================-------===========================__________________=====================__________============================================|||| || || MEASURES RELATED TO || MEASURES RELATED TO

|| || || RISK REDUCTION || RISK INCREASE ||

||=--------------------===========----=====----------=======|||DASIC EVENT DESCRIPTION || ||
||CDFWHEREEVENT| ABSOLUTE ||CDFWNEREEVENT| ABSOLUTE |AND || ||

|| || EVENT ||DOES NOT OCCUR | DECREASE || OCCURS | INCREASE ||
TYP2 0F BASIC EVENT ||BASICEVENTCODE|| PROBABILITY || T(0) | T - T(0) || T(1) | T(1) - T ||

(A) || (B) || (C) || (D) | (E) || (F) | (G) ||
------ II -Il 11 -1- || | 11

LIMIT SWITCH 4 0F MO-2061 FAILS TO CLOSE C||NSL4X2061C || 2.19E-03 || 2.59E-05| 6.32E-08|| 5.49E-05| 2.89E-05||

LIMIT SWITCH 4 0F MO-2062 FAILS TO CLOSE C||HSL4X2062C || 2.19E-03 || 2.59E-05| ,6.32E-08|| 5.49E-05| 2.89E-05||

LIMIT SWITCH 7 OF MO-2036 FAILS TO CLOSE C||HSL7X2036C || 2.19E-03 || 2.59E-05| 6.32E-08|| 5.49E-05| 2.89E-05||
_.21E-08|| 4.71E-04| 4.45E-04||

COMMON CAUSE FAILURE TO RUN OF ALL COMPRESSORS F||NCNC123CCR || 1.40E-04 || 2.59E-05| 6

RELIEF VALVE RV-2056 FAILS OPEN C||HVRRv2056L || 2.16E-03 || 2.59E-05| 6.21E-08|| 5.49E-05| 2.89E-05||
OPERATORDOESNOTDEPRESSARIPB5A,B,C&DWHENREQUIRE0||PSM5ABCDXY || 1.00E-03 || 2.59E-05| 6.16E-08|| 8.76E-05| 6.16E-05||

LIMIT SWITCH 16 0F MO-2078 FAILS TO CLOSE C||ISLLS16XXC || 2.19E-03 || 2.59E-05| 5.93E-08[[ 5.30E-05| 2.70E-05||

LIMIT SWITCH 4 OF MO-2078 FAILS TO CLOSE C||ISLLS4078C || 2.19E-03 || 2.59E-05| 5.93E-08|| 5.30E-05| 2.70E-05||

LIMIT SWITCH 4 0F MO-2096 FAILS TO CLOSE C||ISLLS4096C || 2.19E-03 || 2.59E-05| 5.93E-08|| 5.30E-05| 2.70E-05||

LIMIT SWITCH 4 OF MO-2100 FAILS TO CLOSE C||ISL42100XC || 2.19E-03 || 2.59E-05| 5.93E-08|| 5.30E-05| 2.70E-05||

LIMIT SWITCH 4 OF MO-2101 FAILS TO CLOSE C||ISL42101XC || 2.19E-03 || 2.59E-05| 5.93E-08|| 5.30E-05| 2.70E-05||

LIMIT SWITCH 4 OF XO6 FAILS TO CLOSE C ||ISLLS4XO6C || 2.19E-03 || 2.59E-05| 5.93E-08|| 5.30E-05| 2.70E-05||

LIMIT SWITCH 4 0F XO7 FAILS TO CLOSE C||ISLLS4XO7C || 2.19E-03 ]] 2.59E-05| 5.93E-08|| 5.30E-05| 2.70E-05||

LONG TERM BATTERY DEMAND (=1.0) F || DURATION || 1.00E+00 || 2.59E-05| 5.85E-08|| 2.60E-05| 0.00E+00||

RV-2097 FAILS TO REMAIN CLOSED C||IVRRV2097L || 2.16E-03 || 2.59E-05| 5.85E-08|| 5.30E-05| 2.70E-05||

FAILURE OF RELAY 102-5 TO ENERGIZE C||ARE1025XXE || 3.65E-04 || 2.59E-05| 5.33E-08|| 1.72E-04| 1.46E-04||

F AILURE OF RELAY 102-6 TO ENERGIZE C||ARE1026XXE || 3.65E-04 || 2.59E-05| 5.33E-08|| 1.72E-04| 1.46E-04||

FAILURE OF RELAY 183-5X TO ENERGIZE C||ARE1835XXE || 3.65E-04 || 2.59E-05| 5.33E-08|| 1.72E-04| 1.46E-04||

F AILURE OF RELAY 183-6X TO ENERGIZE C||AREiB36XXE || 3.65E-04 || 2.59E-05| 5.33E-08|| 1.72E-04| 1.46E-04||

HPCI SYSTEM NOT RESTORED AFTER TEST OR MAINTENANCE O||HLOHPCIXXZ || 1.86E-03 || 2.59E-05| 5.20E-08|| 5.38E-05| 2.78E-05||

DG ROOM 11 LOUVERS FAIL TO OPEN C||ADMDG11RMN || 3.54E-04 || 2.59E-05| 5.17E-08|| 1.72E-04| 1.46E-04||

DG ROOM 12 LOUVERS F AIL TO OPEN C||ADMOG12RMN || 3.54E-04 || 2.59E-05| 5.17E-08|| 1.72E-04| 1.46E-04||

COMMON CAUSE lAILURE OF DG ROOM LOWERS TO OPEN F||ADMDG1112N || 1.10E-05 || 2.59E-05| 5.15E-08|| 4.71E-03| 4.68E-03||

LOSS OF INSTRUMENT AIR I||TIA || 6.30E-03 || 2.60E-05| 4.68E-08|| 3.33E-05| 7.28E-06||

| FW 67-1 FAILS TO CLOSE C||FVCFW671XC || 1.57E-03 || 2.60E-05| 4.50E-08|| 5.46E-05| 2.86E-05||

| AUXILIARY OIL PUMP P61 FAILS TO START C||GPHP61XXXS || 9.59E-03 || 2.60E-05| 4.37E-08|| 3.04E-05| 4.42E-06||

| RCIC FAILURE TO RESTORE AFTER TEST OR MAINTENANCE O||ILORCICXXZ || 1.75E-03 || 2.60E-05| 4.24E-08|| 5.02E-05| 2.42E-05||

|
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NEDC-32264

TABLE Add-81
INPUTS FROM PLANT X

BASE CORE DAMAGE FREQUENCY T = 2.60E-05/ YEAR
==================================================[|

|| || || MEASURES RELATED TO || MEASURES RELATED TO ||

|| || || RISK REDUCTION || RISK INCREASE ||
BASIC EVENT DESCRIPfl0N || || ||======================= ====-------=============||

AND || || ||CDFWHEREEVENT| ABSOLUTE ||CDFWHEREEVENT| ABSOLUTE ||

|| || EVENT ||DOESNOTOCCUR| DECREASE || OCCURS j INCREASE ||

TYPE OF BASIC EVENT ||BASICEVENTCODE|| PROBABILITY || T(0) | T - T(0) ]] T(1) | T(1) - T ||
(A) || (B) || (C) || (D) | (E) || (F) | (G) ||

-- Il II -11 -l II -l ||

FAILURE TO RESTORE SLC AFTER TEST OR MAINTENANCE O||LLOSLCXXXZ || 2.00E-03 || 2.60E-05| 4.16E-08 || 4.68E-05| 2.08E-05||

LC TRANSFORMER TRX40 INTERNAL FAULT C||ATWTRX40XG || 1.56E-05 || 2.60E-05| 4.16E-08|| 2.68E-03| 2.65E-03||

LC 103 BREAKER 52-301 FAILS TO REMAIN CLOSED C||ACB052301L || 4.39E-05 || 2.60E-05| 4.03E-08|| 9.41E-04| 9.15E-04||

LC TRX30 SUPPLY BREAKER 152-509 FAILS TO REMAIN CLOSED C||ACB152509L || 4.39E-05 || 2.60E-05[ 4.03E-08|| 9.41E-04| 9.15E-04||

SW AUTOMATIC STRAINER CLOGGED C||SSRAUTOSTF || 7.20E-04 || 2.60E-05| 3.90E-08|| 8.03E-05| 5.43E-05||

CONDITIONALPROBABILITYOFOVERPRESSUREFAILUREINDRYWELLF||DW || 9.90E-01 || 2.60E-05| 3.77E-08|| 2.60E-05| 0.00E+00||

CONTAINMENT HEAT REMOVAL NON-RECOVERY R||WREC48 HRS || 8.00E-02 || 2.60E-05| 3.77E-08|| 2.65E-05| 5.20E-07||

COMMON CAUSE FAILURE OF ESW 1-1 AND 1-2 TO OPEN F||EvCESW112N || 8.04E-06 || 2.60E-05| 3.74E-08|| 4.68E-03| 4.65E-03||

OPERATOR FAILS TO ALIGN CRD FOR ALT CORON INJECTION O||LALTBORONY || 1.00E-01 || 2.60E-05| 3.74E-08|| 2.63E-05| 2.60E-07||

N2 TANK GAS LINE RELIEF VALVE FAILS TO REMAIN CLOSED C||NVRNONAM1L || 1.44E-04 || 2.60E-05| 3.69E-08|| 2.83E-04| 2.57E-04||

N2 TANK LIQUID LINE RELIEF VALVE FAILS TO REMAIN CLOSED C||NVRNONAM2L || 1.44E-04 || 2.60E-05| 3.69E-08|| 2.83E-04| 2.57E-04||

RV-3442 FAILS TO REMAIN CLOSED C||NVRRY3442L || 1.44E-04 || 2.60E-05| 3.69E-08|| 2.83E-04| 2.57E-04||

RV-3443 FAILS TO REMAIN CLOSED C||NVRRV3443L || 1.44E-04 || 2.60E-05| 3.69E-08|| 2.83E-04| 2.57E-04||

RV-3444 FAILS TO REMAIN CLOSED C||NVRRV3444L || 1.44E-04 || 2.60E-05| 3.69E-08|| 2.83E-04| 2.57E-04||

OPERATOR FAILS TO INJECT SLC - LOOP INITIATOR 0||SLCLOPY || 4.00E-02 || 2.60E-05| 3.61E-08|| 2.68E-05| 7.80E-07||

FAILURE OF BREAKER 152-308 TO REMAIN CLOSED C||ACB152308L ]] 4.39E-05 || 2.60E-05[ 3.56E-08[[ 8.37E-04| 8.11E-04||

30 MINUTE NON-RECOVERY FACTOR OUTSIDE CONT. ROOM R|| REC 300UT [[ 1.20E-01 || 2.60E-05| 3.41E-08|| 2.63E-05| 2.60E-07||

SV-7477 FAILS TO REMAIN OPEN C||NVESV7477F || 1.25E-04 || 2.60E-05| 3.20E-08|| 2.83E-04| 2.57E-04||

NO HIGN DW PRESSURE F||NOHIDW || 1.00E+00 || 2.60E-05| 3.17E-08|| 2.60E-05| 0.00E+00||

INTERNAL FLOOD IN ZONE 5 (SERV!tE WATER - SE RHR ROOM) !||F5 || 6.30E-04 || 2.60E-05| 3.04E-08|| 7.44E-05| 4.84E-05||

CHECK VALVE XP-6 FAILS TO OPEN C||LVCSLCXP6N || 1.31E-03 || 2.60E-05| 2.70E-08|| 4.68E-05| 2.08E-05||

CHECK VALVE XP-7 FAILS TO OPEN C||LVCSLCXP7N || 1.31E-03 || 2.60E-05| 2.70E08|| 4.68E-05| 2.08E-05||

MANUAL BYPASS SW V83 FAILS To REMAIN CLOSED C||ASMYB3XXT. || 5.21E-04 || 2.60E-05| 2.70E-08|| 7.80E-05| 5.20E-05||

BUS 16 FAULT C|| ABS 16XXXXG || 8.01E-06 || 2.60E-05| 2.45E-08|| 3.09E-03| 3.07E-03||

FAILURE OF OPERATOR TO ADD WATER TO HOTWELL 0||HWMAKEUP || 1.00E-01 || 2.60E-05| 2.44E-08|| 2.63E-05| 2.60E-07||

INTERNAL FLOOD IN ZONE 11 (FIRE WATER - T.B. 931* WEST) 1||F11 || 3.70E-06 ]] 2.60E-05| 2.39E-08|| 6.50E-03| 6.47E-03||

R ||1030 || 3.00E-03 || 2.60E-05| 2.2SE-08|| 3.35E-05| 7.54E-06||
30 MINUTE NON-RECOVERY IN CONTROL ROOM
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NEDC-32264

TABLE Add-B1INPUTS FROM PLANT X

BASE CORE DAMAGE FREQUENCY T = 2.60E-05/ YEAR
===========================_________________================______==============================________________=__________________________=============_,=========gg

|| || || MEASURES RELATED TO || MEASURES RELATED TO ||
|| || || RISK REDUCTION || RISK INCREASE ||

BASIC EVENT DESCRIPTION || || jj=e--- --- -- ---- =============================================3||

AND || || ||CDFL'HEREEVENT| ABSOLUTE ||CDFWHEREEVENT| ABSOLUTE ||
|| || EVENT ||DOESNOTOCCUR| DECREASE || OCCURS | INCREASE ||

TYPE OF BASIC EVENT ||BASICEVENTCODE|| PROBABILITY || T(0) | T - T(0) || T(1) | T(1) - T ||
(A) || (B) || (C) || (D) | (E) || (F) | (G) ||

----- --- - - || || ||- |-- ||- -|- ||
INTERNAL FLOOD IM ZONE 7 (SERVICE WATER - SW RHR ROOM) 1||F7 || 5.60E-04 || 2.60E-05| 2.22E-08|| 6.55E-05| 3.95E-05||

LC 104 BUS FAULT C||ABSLC104XG || 8.01E-06 || 2.60E-05| ,2.14E-08|| 2.70E-03| 2.68E-03||

EDG B HX PLUGGED C||EHXEDGBXXF || 1.36E-04 || 2.60E-05| 1.90E-08|| 1.65E-04| 1.39E-04||

EDGESW HX A PLUGGED C||EHXEDGAXXF || 1.36E-04 || 2.60E-05| 1.90E-08|| 1.65E-04| 1.39E-04||

250/ BATTERY 3 AND BATTERY 6 COMMON CAUSE FAILURE F||DBA36CCCCR || 9.80E-07 || 2.60E-05| 1.79E-08|| 1.83E-02| 1.83E-02||

SIGNAL FROM FEEDWATER MASTER CONTROLLER FAILS LOW C||FCKMASTERR || 6.43E-05 || 2.60E-05| 1.68E-08|| 2.86E-04| 2.60E-04||

FEEDWATER AUX OIL PUMP COMMON CAUSE FTS F||FPMAOPCCXS || 7.83E-04 || 2.60E-05| 1.59E-08|| 4.63E-05| 2.03E-05||

LOOPAEDGESWFAll.URETORESTOREAFTERTESTORMAINTENANCE0||ELOOPAXXXZ || 1.11E-04 || 2.60E-05| 1.55E-08|| 1.65E-04| 1.39E-04||

LOOPBEDGESWFAILUPsETORESTOREAFTERTESTORMAINTENANCE0||ELOOPBXXXZ || 1.11E-04 || 2.60E-05| 1.55E-08|| 1.65E-04| 1.39E-04||

RELAY 14A100 F AILS TO ENERGIIE C||CRE14A100E || 3.65E-04 || 2.60E-05| 1.54E-08|| 6.81E-05| 4.21E-05||

SW PUNP 13 UNAVAILABLE DUE TO CORRECTIVE MAINTENANCE M||$PMPMP13CM || 5.07E-02 || 2.60E-05| 1.48E-08|| 2.63E-05| 2.60E-07||

COMMON CAUSE FAILURE OF SLC PUNPS TO START F||LPMP203CCS || 6.83E-04 || 2.60E-05| 1.42E-08|| 4.68E-05| 2.08E-05||

FAILURE OF DIESEL PANEL CONTACT TO CLOSE C||ACN35G4FAC || 9.79E-05 || 2.60E-05| 1.34E-08|| 1.63E-04| 1.37E-04||

FAILURE OF DIESEL PANEL CONTACT TO CLOSE C||ACN35G4FBC || 9.79E-05 || 2.60E-05| 1.34E-08|| 1.63E-04| 1.37E-04||

LOSS OF ONE 125VDC BUS I||1D || 1.20E-04 || 2.60E-05[ 1.32E-08|| 1.36E-04| 1.10E-04||

HPCI FILTER PLUGGED C||HFLF217ABF || 7.20E-04 || 2.60E-05| 1.23E-08|| 4.32E-05| 1.72E-05||

PSD 3445 FAILS TO REMAIN CLOSED C||NRD3445XXL || 4.80E-05 || 2.60E-05| 1.20E-08|| 2.76E-04| 2.50E-04||

ACB 152-408 FAILS TO REMAIN CLOSED C||ACB152408L || 4.39E-05 || 2.60E-05| 1.17E-08|| 2.94E-04| 2.68E-04||

MO-2015 FAILS TO OPEN C||RVMM02015N || 2.92E-03 || 2.60E-05| 1.16E-08|| 2.99E-05| 3.90E-06||

BREAKER 52-302 FAILS TO REMAIN CLOSED C||AC052302XL || 4.39E-05 || 2.60E-05| 1.13E-08|| 2.83E-04| 2.57E-04||

COMMON CAUSE FAILURE OF CS AND RHR INJ CHK YLVS TO OPEN F||RVC3VALVEN || 2.19E-06 || 2.60E-05| 1.12E-08|| 5.12E-03| 5.10E-03||

BREAKER 52-402 FAILS TO REMAIN CLOSCD C||ACB52402XL ]] 4.39E-05 || 2.60E-05| 1.10E-08|| 2.76E-04| 2.50E-04||

LC TRANSFORMER TitX30 INTERNAL F AULT C||ATWTRX30XG || 1.56E-05 || 2.60E-05| 1.09E-08|| 7.25E-04| 6.99E-04||

VACUUM BREAKER A0-2382A FAILS TO CLOSE C||ZVB2382AXC || 9.38E-04 || 2.60E-05| 9.96E-09|| 3.67E-05| 1.07E-05 ||

VACUUM BREAKER A0-23828 FAILS TO CLOSE C||ZVB2382BXC || 9.38E-04 || 2.60E-05 | 9.96E-09|| 3.67E-05| 1.07E-05||

VAttLM BREAKER A0-2382C FAILS TO CLOSE C||ZVB2382CXC || 9.38E-04 || 2.60E-05| 9.96E-09|| 3.67E-05| 1.07E-05||

VACUUM BREAKER AO-2382E FAILS TO CLOSE C||ZVB2382EXC || 9.38E-04 || 2.60E-05| 9.96E-09|| 3.67E-05| 1.07E-05||
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NEDC-32264

TABLE Add-B1
| INPUTS FROM PLANT X

i
BASE CORE DAMAGE FREQUENCY T = 2.60E-05/ YEAR

i== m.mmm..m..m.....m.=..m.m | |.=

|| || || MEASURES RELATED TO || MEASURES RELATED TO ||
|| || || RISK REDUCTION || RISK INCREASE ||,

|

BASIC EVENT DESCRIPTION || || ||==== = = = 8 = = === = = = == = = = = = = = = == = ==*= = ||
AND || || ||CDFWHNEEVENTj ABSOLUTE ||CDFWHEREEVENT| ABSOLUTE ||

|| || EVENT ||DOES NOT OCCud | DECREASE || OCCURS | INCREASE ||

TYPE OF BASIC EVENT ||BASICEVENTCODE|| PROBABILITY [] T(0) | T - T(0) || T(1) | TC1) - T ||

(A) || (B) || (C) || (D) | (E) || (F) | (G) ||

| 11 11-- Il I il I 11 ,

VACUUM BREAKER A0-2322F FAILS To CLOSE C||ZYB2382FXC || 9.38E-04 || 2.60E-05| 9.96E-09|| 3.67E-05| 1.07E-05||
'

'

VACUUM BREAKER A0-2382G FAILS To CLOSE C||ZVB2382GXC || 9.38E-04 || 2.60E-05| 9,.96E-09|| 3.67E-05| 1.07E-05||
'

VACUUM BREAKER A0-2382H FAILS TO CLOSE C||ZVB2382HXC || 9.38E-04 || 2.60E-05| 9.96E-09|| 3.67E-05| 1.07E-05||

VACUUM BREAKER Ao-2382K FAILS TO CLOSE C||ZVB2382KXC || 9.38E-04 || 2.60E-05| 9,.96E-09|| 3.67E-05| 1.07E-05||

BREAKER 52-408 FAILS TO REMAIN CLOSED C||ACB052408L || 4.39E-05 || 2.60E-05| 9.83E-09|| 2.50E-04| 2.24E-04||

At 593 FAILS TO OPEN C||NVHA1593XN || 1.31E-03 || 2.60E-05| 9.78E-09|| 3.35E-05| 7.54E-06||r

AUXILIARY OIL PUMP P61 FAILS TO RUN C||GPMP61XXXR || 2.40E-03 || 2.60E-05| 9.62E-09|| 2.99E-05| 3.90E-06||4

'

BREAKER $2-308 F AILS To REMAIN CLOSED C||ACD052308L || 4.39E-05 || 2.60E-05| 9.44E-09|| 2.41E-04| 2.15E-04||

BATTERY COMMON CAUSE BETA FACTOR F||DBATBETA || 1.50E-01 || 2.60E-05 | 9.31E-09|| 2.60E-05| 0.00E+00|| t7

RCIC Y STRAINER 4262 PLUGGED C||ISRY4262XF || 7.20E-04 || 2.60E-05| 8.84E-09|| 3.82E-05| 1.22E-05||

CHECK VALVE ESW-1-1 FAILS TO OPEN C||EVCESW11XN || 6.51E-05 || 2.60E-05| 8.74E-09|| 1.60E-04| 1.34E-04||

CHECK VALVE ESW-1-2 FAILS TO OPEN C||EVCESW12XN || 6.51E-05 || 2.60E-05| 8.74E-09|| 1.60E-04| 1.34E-04||

REACTOR PRESSURE SENSORS PS-2-3-53 A&B COMMON CAUSE FAILORF ||QSPS3ABCCC|| 2.12E-05 || 2.60E45 | 8.63E-09|| 4.34E-04| 4.08E-04||

BUS 15 FAULT C|| ABS 15XXXXG || 8.01E-06 || 2.60E-05| 8.48E-09|| 1.08E-03| 1.06E-03||

COMMON MODE FAILURE OF REACTOR FEED PUMPS TO START F||FPMP2ABCCS || 5.00E-04 || 2.60E-05| 8.27E-09|| 4.26E-05| 1.66E-05||

LC 103 BUS FAULT C |j ABSLC103XG || 8.01E-06 || 2.60E-05[ 7.31E-09|| 9.39E-04| 9.13E-04||

COMMON CAUSE FAILURE OF ESW PUMPS P111 C/D TO START F||EPMP111CDS || 3.65E-04 || 2.60E-05| 7.15E-09|| 4.55E-05| 1.95E-05||

CONDENSATE PUMP A BRNG. LUBE OIL PUMP FAILS TO RUN C||FPMLOP11XR || 2.16E-03 || 2.60E-05| 6.92E-09|| 2.91E-05| 3.12E-06||

COMn0N CAuSE rAituRE OF tEv TRANS 72 A,B,C,0 r||QTL72ABCDR || 7.49E-06 || 2.60E-05| 6.76E-09|| 9.31E-04| 9.05E-04||

BREAKER 52-404 F AILS TO REMAIN CLOSED C||ACB052404L || 4.39E-05 || 2.60E-05| 6.58E-09|| 1.76E-04| 1.50E-04|| :

HPCI PUMP P-209 FAILS TO RUN C||HPTP209XXR || 4.60E-04 || 2.60E-05| 6.42E-09|| 4.00E-05 | 1.40E-05||

COND PUMP P-1B CORRECTIVE MAlHTENANCE M||FPMP1BXXCM || 1.06E-02 || 2.60E-05| 6.27E-09|| 2.65E-05| 5.20E-07||

OPERATOR INAPPROPRIATELY CROSS-TIE LC 104 TO LC 103 0||ACB309409Y || 1.00E-02 || 2.60E-05| 6.27E-09|| 2.65E-05| 5.20E-07||

COMMON CAUSE FAILURE OF SLC SQUlBS TO FIRE F||LVX1114CCE || 3.00E-04 || 2.60E-05| 6.21E-09|| 4.68E-05| 2.08E-05||

LOOP A EDGESW OUT FOR CORRECTIVE MAINTENANCE M||ELOOPAXXCM || 4.52E-05 || 2.60E-05| 5.85E-09|| 1.56E-04| 1.30E-04|| .

LCOP B EDGESW OUT FOR CORRECTIVE MAINTENANCE M||ELOOPBXXCM || 4.52E-05 || 2.60E-05| 5.85E-09|| 1.56E-04| 1.30E-04||

BREAKER 52-304 FAILS TO REMAIN CLOSED C||ACB052304L || 4.39E-05 || 2.60E-05| 5.69E-09|| 1.56E-04| 1.30E-04||
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NEDC-32264

INPUTS FROM PLANT X TABLE Add-81

BASE CORE DAMAGE FREQUENCY T = 2.60E-05/ YEAR

===============================c===================================================================================_______m============================-==========||

|| || || MEASURES RELATED TO || MEASURES RELATED TO ||
|| || || RISK REDUCTION || RISK INCREASE ||

BASIC EVENT DESCRIPTION || || ||======================-------===------=============----===||
AND || || ||CDFWHEREEVENT| ABSOLUTE ||CDFWHEREEVENT| ABSOLUTE ||

|| || EVENT ||DOESNOTOCCUR| DECREASE || OCCURS | INCREASE ||
TYPE OF BASIC EVENT ||BASICEVENTCODE|| PROBABILITY || T(0) | T - T(0) || T(1) | T(1) -T ||

(A) }| (B) || (C) || (D) | (E) || (F) | (G) ||
------- --------------- -- ------------- || | | ------- ------- - -- | | -- -j ||------ |- ||
NON-RECOVERY FACTOR FOR AC POWER TO CRD PUMPS R||CRDTEREC || 1.00E-01 || 2.60E-05| 5.67E-09|| 2.60E-05| 0.00E+00||

CONDENSATE PUMP COMMON NODE FAILURES F|]FPMP1ABCCR || 2.23E-05 || 2.60E-05| 5.59E-09|| 2.76E-04| 2.50E-04||

FILTER TO SA CONTROL PRESSURE SWITCHES PLUGGED C||NFLCONTRLF || 7.20E-04 || 2.60E-05| 5.49E-09|| 3.35E-05| 7.54E-06||

COMMON CAUSE FAILURE OF SV 3-142A AND B TO OPEN F ||PVE3142CCN || 7.31E-05 || 2.60E-05| 5.46E-09|| 1.01E-04| 7.46E-05||

LOSS OF DRYWELL COOLING I||TDW || 5.87E-03 || 2.60E-05| 5.46E-09|| 2.70E-05| 1.04E-06||

COMMON CAUSE FAILURE TO RUN OF CORE SPRAY PUMPS F||CPMP208CCR || 3.50E-04 || 2.60E-05| 5.106-09|| 4.06E-05| 1.46E-05||

COM?'ON CAUSE FAILURE OF LEV TRANS 72 A AND D F ||QTL72ABXCR || 5.62E-06 || 2.60E-05| 4.91E-09|| 9.00E-04| 8.74E-04||
COMMON CAUSE FAILURE OF LEV TRANS 72 C,0 F||QTL72CDXCR || 5.62E-06 || 2.60E-05| 4.91E-09|| 9.00E-04| 8.74E-04||

COMMON CAUSE FAILURE TO START OF CORE SPRAY PUMPS F ||CPMP208CCS || 3.37E-04 || 2.60E-05| 4.89E-09|| 4.06E-05| 1.46E-05||

MANUAL BYPASS SW Y73 FAILS TO REMAIN CLOSED C||ASMY73XXXL || 5.21E-04 || 2.60E-05| 4.81E-09|| 3.54E-05| 9.36E-06||

COMMON CAUSE FAILURE OF LEVEL TRANSMITTER 6-52A/B F|]FTL652ABXR || 1.86E-05 || 2.60E-05| 4.65E-09|| 2.76E-04| 2.50E-04||

COMMON CAUSE FAILURE OF ESW PUMPS P111 C/D TO RUN F ||EPMP111CDR || 2.40E-04 || 2.60E-05| 4.52E-09|| 4.47E-05| 1.87E-05||

COMMON CAUSE FAILURE OF FW 91-1 AND FW 91-2 TO OPEN F||FVC911912N || 1.73E-05 || 2.60E-05| 4.34E-09|| 2.76E-04| 2.50E-04||

COMMON CAUSE FAILURE OF FW 91-1 AND FW 94-2 TO OPEN F||FVC911942N || 1.73E- 05 || 2.60E-05| 4.34E-09|| 2.76E-04| 2.50E-04||

COMMON CAUSE FAILURE OF FW 91-1 AND FW 97-2 TO OPEN F||FVC911972N || 1.732-05 || 2.60E-05| 4.34E-09|| 2.76E-04| 2.50E-04||

COMMON CAUSE FAILURE OF FW 94-1 AND FW 91-2 TO OPEN F ||FVC912941N || 1.73E-05 || 2.60E-05| 4.34E-09|| 2.76E-04| 2.50E-04||

COMMON CAUSE FAILURE OF FW 97-1 AND 91-2 TO OPEN F||FVC912971N || 1.73E-05 || 2.60E-05| 4.34E-09|| 2.76E-04| 2.50E-04||

HPCI AOP P-217 RELAY 72/M FAILS TO ENERGIZE C||HRE72M217E || 3.65E-04 || 2.60E-05| 4.29E-09|| 3.77E-05| 1.17E-05||

MO-2036 RELAY 72/2F FAILS TO ENERG1ZE C ||HRE722F36E || 3.65E-04 || 2.60E-05| 4.29E-09|| 3.77E-05| 1.17E-05||

MO-2036 RELAY 72/2M FAILS TO ENERG1ZE C||HRE722M36E || 3.65E-04 || 2.60E-05| 427E-09 || 3.77E-05| 1.17E-05||

MO-2061 RELAY 72/1F FAILS TO ENERGlZE C||HRE721F61E || 3.65E-04 || 2.60E-05| 4.29E-09|| 3.77E-05| 1.17E-05||

Mo-2061 RELAY 72/2F FAILS TO ENERGIZE C||HRE722F61E || 3.65E-04 || 2.60E-05| 4.29E-09|| 3.77E-05| 1.17E-05||

MO-2061 RELAY 72/2M FAILS TO ENERG1ZE C||HRE722M61E || 3.65E-04 || 2.60E-05| 4.29E-09|| 3.77E-05| 1.17E-05||

MO-2062 RELAY 72/1F F AILS TO ENERGlZE C||HRE721F62E || 3.65E-04 || 2.60E-05| 4.29E-09|| 3.77E-05| 1.17E-05||

MO-2062 RELAY 72/1F FAILS TO ENERGIZE C ||HRE721F67E || 3.65E-04 || 2.60E-05| 4.29E-09|| 3.77E-05| 1.17E-05||

MO-2062 RELAY 72/2F FAILS TO ENERGIZE C||HRE722F67E || 3.65E-04 || 2.60E-05| 4.29E-09|| 3.77E-05 | 1.17E-05||

MO-2062 RELAY 72/2F FAILS TO ENERGIZE C||HRE722F62E || 3.65E-04 || 2.60E-05| 4.29E-09|| 3.77E-05| 1.17E-05||
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NEDC-32264

TABLE Add-81INPUTS FROM PLANT X

BASE CORE DAMAGE FREQUENCY T = 2.60E-05/ YEAR
_ _____..=......... ....... .... ......||..........m...=......m.........==.

|| || || MEASURES RELATED TO || MEASURES RELATED TO ||

|| || || RISK REDUCTION || R1!K INCREASE ||
BASIC EVENT DESCRIPTION || || ||================----------.===.===.=======.e====.==..====...=.jj

AND || || ||CDFWHEREEVENT| ABSOLUTE ||CDFWHEREEVENT| ABSOLUTE ||

|| || EVENT ||DOESNOTOCCUR| DECREASE || OCCURS | INCRE W ||

TYPE OF RASIC EVENT ||BASICEVENTCODE]| PROBABILITY || T(0) | T - T(0) || T(1) | MO-T ||

(A) || (B) || (C) || (D) | (E) || (F) | (G) ||
I

||- || || | || | ~~~~||
- *

MO-2062 RELAY 72/2M FAILS To ENERGIZE C||HRE722M62E || 3.65E-04 || 2.60E-05| 4.29E-09|| 3.77E-05| 1.17E-05||

,

MO-2062 RELAY 72/2M FAILS TO ENERGIZE C|]HRE722M67E || 3.65E-04 || 2.60E-05| 4.29E-09|| 3.77E-05| 1.17E-05||

I MO-2068 RELAY 72/2F FAILS TO ENERGIZE C||HRE722F68E || 3.65E-04 || 2.60E-05| 4.29E-09|| 3.77E-05| 1.17E-05||

MO-2068 RELAY 72/2M FAILS TO ENERGIZE C|{HRE722M68E || 3.65E-04 || 2.60E-05| 4.29E-09|| 3.77E-05| 1.17E-05|| |
1

RELAY 23 181A FAILS TO ENERGIZE C||HRE23181AE || 3.65E-04 || 2.60E-05| 4.29E-09|| 3.77E-05| 1.17E-05||

RELAY 23AK1 FAILS TO ENERG12E C||HRE23AK1XE || 3.65E-04 || 2.60E-05| 4.29E-09|| 3.77E-05| 1.17E-05||

RELAY 23AK2 FAILS TO ENERGIZE C||HRE23AK2XE || 3.65E-04 || 2.60E-05| 4.29E-09|| 3.77E-05| 1.17E-05||

RELAY 23AK23 FAILS TO ENERGIZE C||HRE23AK23E || 3.65E-04 || 2.60E-05| 4.29E-09|| 3.77E-05| 1.17E-05||

RELAY 72/1F FAILS TO ENERG1ZE C||HRE721F36E || 3.65E-04 || 2.60E-05| 4.29E-09|| 3.77E-05| 1.17E-05||

RCIC PUMP P-207 FAILS TO RUN C||IPTP207XXR || 4.60E-04 || 2.60E-05| 4.06E-09|| 3.48E-05| 8.84E-06||

COMMON CAUSE FAILURE TO RUN OF HPCI AND RCic PUMPS F||HPTRCHPCCW || 1.92E-05 || 2.60E-05| 3.90E-09|| 2.29E-04| 2.03E-04||

TRANSFORMER #11 INTERNAL FAULT C||ATWTR11XXG || 1.56E-05 || 2.60E-05| 3.90E-09|| 2.76E-04| 2.50E-04||

CORE SPRAY TRAIN B OUT FOR CORRECTIVE MAINTENANCE M||CLOTRN8XCM || 1.60E-04 || 2.60E-05| 3.74E-09|| 4.94E-05| 2.34E-05||

COMMON CAUSE FAILURE OF VSF 9 AND 10 TO RUN F||AFHVSF910R || 8.64E-07 || 2.60E-05| 3.72E-09|| 4.34E-03| 4.32E-03||

FAILURE OF LEVEL TRANSMITTER 72B TO OPERATE C||QTL23720XR || 6.26E-05 || 2.60E-05| 3.64E-09|| 8.40E-05| 5.80E-05||

LIMIT SWITCH OAS/1 FAILS TO CLOSE (MO-1987) C||RSLM01987C || 7.08E-03 || 2.60E-05| 3.33E-09|| 2.65E-05| 5.20E-07 ||

RHRSW LOOP 2 OUT FOR CORRECTIVE MAINTENANCE H||WLOOP2XXCM || 6.85E-03 || 2.60E-05| 3.22E-09|| 2.65E-05| 5.20E-07||

FAILURE OF SWITCH 10AS19B TO CLOSE C||R$M10S19BC || 6.57E-03 || 2.60E-05| 3.09E-09|| 2.65E-05| 5.20E-07||

BATTERY 6 FUSE BLOWN C||DFUBA6XXXL || 3.60E-05 || 2.60E-05| 3.02E-09|| 1.09E-04| 8.35E-05||

CONTACT 186-502 FAILS TO REMAIN CLOSED C||ACN186502L || 2.89E-05 || 2.60E-05| 2.91E-09|| 1.27E-04| 1.01E-04||

DG 11 CONTROL SWITCH CONTACT FAILURE TO REMAIN CLOSED C||ACNDG11CSL || 2.89E-05 || 2.60E-05| 2.91E-09|| 1.27E-04| 1.01E-04||

DG 12 CONTt0L SWITCH CONTACT FAILURE TO REMAIN CLOSED C||ACNDG12CSL || 2.89E-05 || 2.60E-05| 2.91E-09|| 1.27E-04| 1.01E-04||

FAILU1E OF 152-501 CONTACT TO REMAIN CLOSED C||ACN152501L || 2.89E-05 || 2.60E-05| 2.91E-09|| 1.27E-04| 1.01E-04||

FAILU tE OF 152-511 CONTACT TO REMA]N CLOSED C||ACN152511L || 2.89E-05 || 2.60E-05| 2.91E-09|| 1.27E-04| 1.01E-04||

FAILUtE OF 152-602 CONTACT TO REMAIN CLOSED C||ACN152602L || 2.89E-05 || 2.60E-05| 2.91E-09|| 1.27E-04| 1.01E-04||

FQ1 LURE OF ACB 602 CONTACT TO REMAIN CLOSED C||ACN186602L || 2.89E-05 || 260E-05| 2.91E-09|| 1.27E-04| 1.01E-04||

FAILURE OF CONTACT 152-502 TO REMAIN CLOSED C||ACN152502L || 2.89E-05 || 2.60E-05| 2.91E-09|| 1.27E-04| 1.01E-04||
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NEDC-32264

TABLE Add-81INPUTS FROM PLANT X

BASE CORE DAMAGE FREQUENCY T = 2.60E-05/ YEAR

***=*****=**==~"==-================================-------------"-----e========================================================-------e*----===========||
|| || || MEASURES RELATED TO || MEASURES RELATED TO ||

|| || || RISK REDUCTION || RISK INCREASE [|

||================================================================|||BASIC EVENT DESCRIPTION || ||
||CDFWHEREEVENT| ABSOLUTE ||CDFWHEREEVENT| ABSOLUTE |

AND || ||
|| || EVENT ||DOESNOTOCCUR| DECREASE || OCCURS | INCREASE ||

TYPE OF BASIC EVENT ||BASICEVENTC00E|| PROBABILITY || T(0) | T - T(0) || T(1) | T(1) - T ||
(A) || (B) || (C) || (D) | (E) || (F) | (G) ||

-- ------- --- -- ||- -|| ------||------- |-- --|| |----- ||

FAILURE OF CONTACT 152-601 TO REMAIN CLOSED C||ACN152601L || 2.89E-05 || 2.60E-05| 2.91E-09|| 1.27E-04| 1.01E-04||

FAILURE OF CONTACT 152-610 TO REMAIN CLOSED C || ACN152610L || 2.89E-05 || 2.60E-05| ,2.91E-09|| 1.27E-04| 1.01E-04||

FAILURE OF CONTROL SWITCH 152-502 CONTACTTOREMAINCLOSEDC||ASM152502L ]] 2.89E-05 || 2.60E-05| 2.91E-09|| 1.27E-04| 1.01E-04||

FAILURE OF HANDSWITCH 152-602 CONTACT TO REMAIN CLOSED C||ASM152602L || 2.89E-05 || 2.60E-05| ,2.91E-09|| 1.27E-04| 1.01E-04||

SWITCH 14AS138 FAILS TO REMAIN CLOSED CjjCSM14513BL || 9.64E-05 || 2.60E-05| 2.78C-09|| 5.49E-05| 2.89E-05||

COMMON CAUSE F AILURE TO OPFN OF MO-1753 AND MO-1754 F ||CVM5354CCN || 2.04E-04 || 2.60E-05| 2.76E-09|| 3.95E-05| 1.35E-05||

CV-1729 FAILS TO OPEN C||WVACV1729N || 5.76E-03 || 2.60E-05| 2.70E-09|| 2.65E-05| 5.20E-07||

CHECK VALVE AS 1-1 FAILS TO CLOSE C||NVCAS11XXC || 4.26E-04 || 2.60E-05| 2.65E-09|| 3.22E-05| 6.24E-06||

FAILURE TO MANUALLY ALIGN THE CRD SYSTEM 0||JLOALIGNXY || 4.20E-01 || 2.60E-05| 2.51E-09|| 2.60E-05| 0.00E+00||

COMMON CAUSE FAILURE OF ESW 17 AND 18 TO OPEN F||EVCESW178N || 8.04E-06 || 2.60E-05| 2.32E-09|| 3.15E-04| 2.89E-04||

COMMON CAUSE FAILURE OF ESu 23 AND 24 TO OPEN F ||EVCESW234N || 8.04E-06 || 2.60E-05 | 2.32E-09|| 3.15E-04| 2.89E-04||

COMMON CAUSE FAILURE OF ESV 4-1 AND 4-2 TO OPEN F ||EVCESW412N || 8.04E-06 || 2.60E-05| 2.32E-09|| 3.15E-04| 2.89E-04||

F AILURE OF RELAY 14AK1B TO REMAIN ENERGIZED C||CRE14AK1BF || 7.20E-05 || 2.60E-05| 2.09E-09|| 5.49E-05| 2.89E-05||

RELAY K101A FAILURE C||QREK101 AXE || 3.65E-04 || 2.60E-05| 2.07E-09|| 3.17E-05| 5.72E-06||

COMMON CAUSE FAILURE OF P-5A/B TO START F||VPMP5ABCCS || 6.57E-03 || 2.60E-05| 2.03E-09|| 2.63E-05| 2.60E-07||

COMMON CAUSE F AILURE OF WASTE SAMPLE PUMPS TO START F||VPM36ABCCS || 6.57E-03 || 2.60E-05| 2.03E-09|| 2.63E-05| 2.60E-07||

RELAY 13AK1 FAILS TO ENERGIZE C|| IRE 13AK1XE || 3.65E-04 || 2.60E-05| 2.02E-09|| 3.15E-05| 5.46E-06||

RELAY 13AK2 FAILS TO ENERGIZE C||1RE13AK2XE || 3.65E-04 || 2.60E-05| 2.02E-09|| 3.15E-05| 5.46E-06||

RELAY 721F F AILS TO ENERG1ZE C|| IRE 721F96E || 3.65E-04 || 2.60E-05| 2.02E-09|| 3.15E-05| 5.46E-06||

RELAY 721F FAILS TO ENERGIZE C||1RE721F00E || 3.65E-04 || 2.60E-05| 2.02E-09|| 3.15E-05| 5.46E-06||

RELAY 721F FAILS TO ENERG12E C|| IRE 721F07E || 3.65E-04 || 2.60E-05| 2.02E-09|| 3.15E-05| 5.46E-06||

RELAY 721F FAILS TO ENERGIZE C|| IRE 721F78E || 3.65E-04 || 2.60E-05| 2.02E-09|| 3.15E-05| 5.46E-06||

RELAY 721F FAILS TO ENERGtZE C|| IRE 721F01E || 3.65E-04 || 2.60E-05| 2.02E-09|| 3.15E-05| 5.46E-06||

RELAY 721F FAILS TO ENERGIZE C|| IRE 721F06E || 3.65E-04 || 2.60E-05| 2.02E-09|| 3.15E-05| 5.46E-06||

RELAY 722F F AILS TO ENERGlZE C|| IRE 722F00E || 3.65E-04 || 2.60E-05| 2.02E-09|| 3.15E-05| 5.46E-06]]

RELAY 722F FAILS TO ENERGtZE C||lRE722F78E \\ 3.65E-04 || 2.60E-05| 2.02E-09|| 3.15E-05| 5.46E-06||

RELAY 722F FAILS TO ENERG1ZE C|| IRE 722F01E || 3.65E-04 || 2.60E-05 | 2.02E-09|| 3.15E-05| 5.46E-06||
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NEDC-32264

INPUTS FROM PLANT X TABLE Add-B1

BASE CORE DAMAGE FREQUENCY T = 2.60E-05/ YEAR
-__======m==================================================||

|| || || MEASURES RELATED TO || MEASURES RELATED TO ||
|| || || RISK REDUCTION || RISK INCREASE ||

BASIC EVENT DESCRIPTION || || ||======e=-------=============================================|| ,

I

AND || || ||CDFWHEREEVENT| ABSOLUTE ||CDFWHEREEVENT| ABSOLUTE ||
|| || EVENT ||DOESNOTOCCUR| DECREASE || OCCURS | INCREASE ||

TYPE OF BASIC EVENT ||BASICEVENTCODE|| PROBABILITY || T(0) | T - T(0) || T(1) | T(1) - T ||
(A) || (B) ]] (C) || (D) | (E) || (F) | (G) ||

11- II -!! I --I l -l 11

RELAY 722F FAILS TO ENERGIZE C|| IRE 722F07E || 3.65E-04 || 2.60E-05| 2.02E-09|| 3.15E-05| 5.46E-06[[

RELAY 722F FAILS TO ENERGIZE C|| IRE 722F06E || 3.65E-04 || 2.60E-05| 2.02E-09|| 3.15E-05| 5.46E-06||

RELAY 722F FAILS TO ENERGIZE C|| IRE 722F96E || 3.65E-04 || 2.60E-05| 2.02E-09|| 3.15E-05| 5.46E-06||

RELAY 72M FAILS TO ENERGIZE C|| IRE 72MX78E || 3.65E-04 || 2.60E-05| 2.02E-09|| 3.15E-05| 5.46E-06||

RELAY 72M FAILS TO ENERGIZE C|| IRE 72MXC6E || 3.65E-04 || 2.60E-05| 2.02E-09|| 3.15E-05| 5.46E-06||

RELAY 72M FAILS TO ENERGIZE C || IRE 72MX01E || 3.65E-04 || 2.60E-05| 2.02E-09|| 3.15E-05| 5.46E-06[|

RELAY 72M FAILS TO ENERGIZE C|| IRE 72MX00E || 3.65E-04 || 2.60E-05| 2.02E-09|| 3.15E-05| 5.46E-06||

RELAY 72M FAILS TO ENERGIZE C|| IRE 72MX96E || 3.65E-04 || 2.60E-05| 2.02E-09|| 3.15E-05| 5.46E-06||

RELAY 72M FAILS TO ENERGIZE C|| IRE 72MXO7E || 3.65E-04 || 2.60E-05| 2.02E-09|| 3.15E-05| 5.46E-06||,

BUS 13 FAULT C|| ABS 13XXXXG || 8.01E-06 || 2.60E-05| 2.01E-09|| 2.76E-04| 2.5CE-04|| (
BUS 14 FAULT C|| ABS 14XXXXG || 8.01E-06 || 2.60E-05| 2.01E-09|| 2.76E-04| 2.50E-04||

MCC 31 BUS FAULT C||ABSMCC31XG || 8.01E-06 || 2.60E-05| 2.01E-09 || 2.76E-04| 2.50E-04||

MCC 41 BUS FAULT C||ABSMCC41XG || 8.01E-06 || 2.60E-05| 2.01E-09|| 2.76E-04| 2.50E-04||

CHECK VALVE ESW-4-2 FAILS TO OPEN C||EVCESW42XN || 6.51E-05 || 2.60E-05| 1.95E-09|| 5.59E-05| 2.99E-05||

CORESPRAYTRAIN8FAILURETORESTOREAFTERTESTORMAINT0||CLOTRNBXXZ || 1.11E-04 || 2.60E-05| 1.84E-09|| 4.26E-05| 1.66E-05|| ;

COMMON CAUSE FACTOR FOR CRD PUMPS F||CRDBETA || 1.00E-01 || 2.60E-05| 1.54E-09|| 2.60E-05| 0.00E+00||
'

CRD OUT FOR CORRECTIVE MAINTENANCE M||JLOCRDXXCM || 2.71E-02 || 2.60E-05| 1.54E-09|| 2.60E-05| 0.00E+00||

COMMON CAUSE FAILURE OF LEV TRANS 72 A,B,C F||QTL72ABCXR || 1.87E-06 || 2.60E-05| 1.31E-09|| 7.23E-04| 6.97E-04||

COMMON CAUSE FAILURE OF LEV TRANS 72 A,B,D F||QTL72ABDCR || 1.87E-06 || 2.60E-05| 1.31E-09|| 7.23E-04| 6.97E-04||

COMit0N CAUSE FAILURE OF LEV TRANS 72 A,C,0 F||QTL72ACDCR || 1.87E-06 ]] 2.60E-05| 1.31E-09|| 7.23E-04| 6.97E-04||

COMMON CAUSE FAILURE OF LEY TRANS 72 B,C,D F||oTL72BCDCR || 1.87E-06 || 2.60E-05| 1.31E-09|| 7.23E-04| 6.97E-04|||

COMMON CAUSE FA! LURE TO RUN OF ALL THREE SU PUMPS F||$PMP123CCR || 5.18E-06 || 2.60E-05| 1.30E-09|| 2.76E-04| 2.50E-04||

SW PUMP #11 FAILS TO RUN C||SPMPUMP11R || 9.74E-05 || 2.60E-05| 1.24E-09|| 3.87E-05| 1.27E-05||

SW PUMP #12 FAILS TO RUN C||SPMPUMP12R || 9.74E-05 || 2.60E-05| 1.24E-09|| 3.87E-05| 1.27E-05||

SWITCH 14AS13A FAILS TO REMAIN CLOSED C||CSM14S13AL || 9.64E-05 || 2.60E-05| 1.23E-09|| 3.87E-05| 1.27E-05||

FW-94-2 FAILS TO OPEN C||FVCFW942XN || 1.40E-04 || 2.60E-05| 1.21E-09[[ 3.46E-05| 8.58E-06||

| FW-97-2 FAILS TO OPEN C[[FVCFW972XN || 1.40E-04 || 2.63E-05| 1.21E-09|| 3.46E-05| 8.58E-06||

l

|
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NEDC-32264

INPUTS FROM PLANT X TABLE Add-B1

BASE CORE DAMAGE FREQUENCY T = 2.60E-05/ YEAR
=========================================================3=.......e....................______;.______ee==,,e...,_______________._____,se.====,e==2..=2,......g|

|| || || MEASURES RELATED TO |j MEASURES RELATED TO ||
|| || || RISK REDUCTION || RISK INCREASE ||

8ASIC EVENT DFSCRIPTION || || ||===============================================~------=======||

AND || || |lCDFWHEREEVENT| ABSOLUTE ||CDFWHEREEVENT| ABSOLUTE ||
|| || EVENT ||DOESNOTOCCUR| DECO ASE || OCCURS j INCREASE ||

TYPE OF BASIC EVENT ||BASICEVENTCODE|| PR00 ABILITY || T(0) | T - T(0) || T(1) | T(1) - T ||~

(A) || (B) || (C) || (D) | (E) || (F) | (G) ||
-

-

-- ------ ||- -|| ---- | | ---- | ----- -||- |--------------||
CONDENSATE PUM* 8 BRNG. OIL PUMP FAILS TO RUN C|]FPMLOP12XR || 2.16E-03 || 2.60E-05| 1.17E-09|| 2.65E-05| 5.20E-07||

CHECK VALVE XP-3-1 FAILS To OPEN C||LVCXP31XYN || 6.51E-03 || 2.60E-05| ,1.14E-09|| 2.63E-05| 2.60E-07||

CHECK VALVE XP-3-2 FAILS TO OPEN C||LYCXP32XXN || 6.51E-03 || 2.60E-05| 1.14E-09|| 2.63E-05| 2.60E-07||

RTLAY 420015 OPEN C0!L FAILS TO ENERGIZE (420) C|{RRE420015E || 3.65E-04 || 2.60E-05| ,1.11E-09|| 2.91E-05| 3.12E-06||

DG11 BREAKER 152-502 FAILS TO REMAIN CLOSED C||ACB152502L || 1.46E-05 || 2.60E-05| 1.05E-09|| 9.80E-05| 7.20E-05||

DG12 BREAKER 152-602 FAILS TO REMAIN CLOSED C||ACB152602L || 1.46E-05 || 2.60E-05| 1.05E-09|| 9.80E-05| 7.20E-05||

FEEDWATER PUMP P-28 CORRECTIVE MAINTENANCE M||FPMP2BXXCM || 1.30E-02 || 2.60E-05| 9.49E-10 || 2.60E-05| 0.00E+00||

CHECK VALVE ESW-4-1 FAILS TO OPEN C||EVCESW41XN || 6.51E-05 || 2.60E-05| 9.36E-10|| 4.03E-05| 1.43E-05||

RELAY 14AK1A DEENERGIZES C||CRE14AK1AF || 7.20E-05 || 2.60E-05| 9.15E-10|| 3.87E-05| 1.27E-05||

BIEAKER B4318 FAILS TO REMAIN CLOSED C||ACBB4318XL || 4.39E-05 || 2.60E-Of I 8.09E-10|| 4.63E-05| 2.03E-05||

SLC TANK HEATER FAILS CjjlHRSLCTNKR || 6.00E-05 || 2.60E-& 8.76E-10|| 4.06E-05| 1.46E-05||

MO-2036 RELAY 72/1R CONTACTS Fall TO CLOSE C||HCN721R36C || 9.79E-05 || 2.60E-CS , 8.48E-10|| 3.46E-05| 8.58E-06||

MO-2036 RELAY 72/2P CONTArTS FAIL TO CLOSE C||HCN722R36C || 9.79E-05 || 2.60E-05| 8.48E-10|| 3.46E-05| 8.58E-06||

MO-2061 RELAY 72/1R CONTACTS FAIL TO CLOSE C||HCN721R61C || 9.79E-05 || 2.60E-05| 8.48E-10|| 3.46E-05| 8.58E-06||

MO-2061 RELAY 72/2R CONTACTS FAIL TO CLOSE C||HCN722R61C || 9.79E-05 || 2.60E-05| 8.48E-10|| 3.46E-05| 8.58E-06||

MO-2062 RELAY 72/1R CONTACTS F AIL TO CLOSE C]]HCN721R62C || 9.79E-05 || 2.60E-05| 8.48E-10|| 3.46E-05| 8.58E-06||

MO-2062 RELAY 72/1R CONTACTS Fall TO CLOSE C||HCN721R67C || 9.79E-05 || 2.60E-05| 8.48E-10 || 3.46E-OS | 8.58E-06||

| MO-2062 RELAY 72/2R CONTACTS F AIL TO CLOSE C||HCN722R62C || 9.79E-05 || 2.60E-05| 8.48E-10|| 3.46E-05| 8.58E-06||

| MO-2062 RELAY 72/2R CONTACTS FAIL TO CLOSE C ||HCN722R67C || 9.79E-05 || 2.60E-05| 8.48E-10|| 3.46E-05| 8.58E-06||

f40-2068 RELAY 72/2R CONTACTS FAIL TO CLOSE C ||HCN722R68C ]] 9.79E-05 || 2.60E-05| 8.48E-10|| 3.46E-05| 8.58E-06||

f*0-2068 RELAY 72/2R CONTACTS FAIL TO CLOSE C ||HCN721R68C || 9.79E-05 || 2.60E-05| 8.48E-10|| 3.46E-05| 8.58E-06||

RELAY 23*K13 CONTACTS FAIL TO CLOSE C||HCH23AK13C || 9.79E-05 || 2.60E-05| 8.48E-10|| 3.46E-05| 8.58E-06||

RELAY 23AK15 CONTACTS F All TO CLOSE ON LOW CST LEVEL C||HCN23AK15C || 9.79E-05 || 2.60E-05| 8.48E-10|| 3.46E-05| 8.58E-06||

RELAY 23AK25 CONTACTS FAIL TO CLOSE ON HIGH TORUS LEVEi. C||HCN23AK25C || 9.79E-05 || 2.60E-05| 8.48E-10|| 3.46E-05| 8.58E-06||

RELAY 23AK27 CONT ACTS F AIL TO CLOSE C|]HCN23AK27C || 9.79E-05 || 2.60E-05| 8,48E-10]] 3.46E-05| 8.58E-06||

RELAY CONTACT 23AK28 FAILS TO CLOSE C||HCN23AK28C || 9.79E-05 || 2.60E-05| 8.48E-10|| 3.46E-05 | 8.58E-06||

RV-3039 FAILS TO REMAIN CLOSED C||WVRRV3039L || 2.16E-03 || 2.60E-05| 7.96E-10|| 2.63E-05| 2.60E-07||

ADD B1-14
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TABLE Add-B1INPUTS FPOM PtANT X

BASE CORE DAMAGE FREQUENCY T = 2.60E-05/ YEAR
_._________m======__________.__==_________==================================||==================e==================, - = = = = = = = _ _ _ _ _ _ _ _ . = = = = =

|| || || MEASURES RELATED TO || MEASURES RELATED 10 ||

|| || || RISK REDUCTION || RISK INCREASE ||

||=======----------=====-----=--------========================||||BASIC EVENT DE3CRIPTION || ]]
||CDFWHEREEVENT| ABSOLUTE ||CDFWHEREEVENT] ABSOLUTE

AND || ||
|| || EVENT ||DOESNOTOCCUR| DECREASE ]] OCCURS | INCREASE ||

TYPE OF BASIC EVENT ||BASICEVENTCODE|| PROBABILITY || T(0) | T - T(0) || T(1) | T(1) -T || j

(A) || (B) || (C) || (D) | (E) || (F) | (G) ||
----- ----- ||- -----||---- ----|| | -- | | -| ||

DG F AN VSF10 FAILS TO RUN C||AFNVSF10XR || 1.40E-05 || 2.60E-05| 7.85E-10|| 8.22E-05| 5.62E-05||

DG FAN VSF9 FAILS TO RUN C||AFNVSF9XXR || 1.40E-05 || 2.60E-05| 7.85E-10|| 8.22E-05| 5.62E-05||

SLC PUMP P-203-A FAILS TO START C||LPMP203AXS || 5.53E-03 || 2.60E-05| 7.77E-10|| 2.63E-05| 2.60E-07|| j

SLC PUMP P-203-0 FAILS TO START C||LPMP203BXS || 5.53E-03 ]] 2.60E-05| 7.77E-10|| 2.63E-05| 2.60E-07||
'

RELAY K113A FAILURE C||QREK113 AXE || 3.65E-04 || 2.60E-05| 7.57E-10 || 2.81E-05| 2.08E-06|| |

BATTERY D11 UNAVAILABLE DUE TO CORRECTIVE MAINTENANCE M||DBAD11XXCM || 1.32E-05 ]] 2.60E-05| 7.41E-10|| 8.22E-05| 5.62E-05|| |
|

BATTERY D21 UNAVAILABLE DUE TO CORRECTIVE MAINTENANCE M||DBAD21XXCM || 1.32E-05 || 2.60E-05| 7.41E-10|| 8.22E-05| 5.62E-05||

MCC 34 BUS FAULT CjjADSMCC34XG || 8.01E-M || 2.60E-05| 7.20E-10|| 1.16E-04 | 9.00E-05||

MCC 44 BUS FAULT C||ABSMCC44XG || 8.01E-06 [] 2.60E-05| 7.20E-10|| 1.16E-04| 9.00E-05||

FAILURE OF WASTE SAMPLE PUMP B TO START C||VPMP36BXXS || 5.91E-02 || 2.60E-05| 7.10E-10 || 2.60E-05| 0.00E+00||

PUMP P-SA FAILS TO START C||VPMPSAXXXS || 5.91E-02 || 2.60E-05| 7.10E-10|| 2.60E-05| 0.00E+00||

PUMP P-5B FAILS TO START C||VPMP5BXXXS || 5.91E-02 || 2.60E-05| 7.10E-10 || 2.60E-05| 0.00E+00||

WASTE SAMPLE PUMP A FAILS TO START C||VPMP36AXXS || 5.91E-02 || 2.60E-05| 7.10E-10|| 2.60E-05| 0.00E+00||

CHARGER D70 RANDOM FAILURE C||DDCD70XXXR || 7.82E-05 || 2.60E-05| 6.79E-10 || 3.46E-05| 8.58E-06||

CHARGER D80 RANDON FAILURE C||DBCD80XXXR || 7.82E-05 || 2.60E-05| 6.79E-10|| 3.46E-05[ 8.5BE-06||

A0 23-18 FAILS TO OPEN C||HVCA02318N || 7.31E-05 || 2.60E-05| 6.34E-10 || 3.46E-05| 8.58E-06||

CHECK VALVE HPCI-10 FAILS TO OPEN C||HVCHPC110N || 7.31E-05 || 2.60E-05| 6.34E-10 || 3.46E-05| 8.58E-06||

CHECK VALVE HPCI-18 FAILS TO OPEN C||HVCHPC118N || 7.31E-05 || 2.60E-05| 6.34E-10|| 3.46E-05| 8.58E-06]]

CHECK VALVE HPCI-9 FAILS TO OPEN C||HVCHPC109N || 7.31E-05 || 2.60E-05| 6.34E-10|| 3.46E-05| 8.58E-06||

CHECK VALVE HPO-1 FAILS TO OPEN C||HVCHP01FTN || 7.31 E-05 || 2.60E-05| 6.34E-10|| 3.46E-05| 8.58E-06||

CHECK VALVE HPO-2 FAILS TO OPEN C||HYCHP02FTN || 7.31E-05 || 2.60E-05| 6.34E-10 || 3.46E-05| 8.58E-06||

HPCI STEAM LINE DRAIN AND ALARM FAIL ON INITIAL START C||HVMSLDALMC || 7.31E-05 || 2.60E-05| 6.34E-10|| 3.46E-05| 8.58E-06||

PRESSURE SWITCH PS-1 DOES NOT CLOSE ON LOW OIL PRESSURE C||HSFPS1XFTC || 7.31E-05 || 2.60E-05| 6.34E-10 || 3.46E-05| 8.58E-06||

YSO PANEL SUPPLY FUSE Bloucui C||AFUYBOXXXL || 7.20E-05 [] 2.60E-05| 6.24E-10|| 3.46E-05| 8.58E-06||

A0-1579 FAILS TO RFMAIN OPEN CjjsVAA01579F || 2.40E-06 || 2.60E-05| 6.03E-10ij 2.76E-04| 2.50E-04|||

CV 1470 FAILS 70 REMAIN OPEN C||NVACV1470F || 2.40E-06 || 2.60E-05| 6.0!E-10|| 2.76E-04| 2.50E-04||

ISOLATION VALVE CV-1478 FAILS TO REMAIN OPEN C||HVACV1478F || 2.40E-06 || 2.60E-05| 6.03E-10|| 2.76E-04| 2.50E-04||
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NEDC-32264

TABLE Add-B1INPUTS FROM PLANT X

BASE CORE DAMAGE FREQUENCY T = 2.60E-05/ YEAR

==================m===================-sm.-=--=..__________________==========================================_________=====___________====;.______===========||

|| || || MEASURES RELATED TO || MEASURES RELATED TO ||

|| || || RISK REDUCTION || RISK INCREASE ||
BASIC EVENT DESCRIPTION || || ||=============

--------- - ===========||

AND || || ||CDFWHEREEVENT| ABSOLUTE ||CDFWHEREEVENT| ABSOLUTE ||

|| || EVENT ||DOESNOTOCCUR| DECREASE || OCCURS | INCREASE ||
TYPE OF BASIC EVENT ||BASICEVENTCODE|| PROBABILITY || T(0) | T - T(0) || T(1) | T(1) - T ||

(A) || (B) || (C) || (D) | (E) || (F) | (G) ||
---- -- - -

- ------ -- - - || --- | ) ---- j j - -- - j -|| --| ||

PCV-3450A FAILS TO REMAIN OPEN C||NVPV3450AF || 2.40E-06 || 2.60E-05| 6.03E-10 || 2.76E-04| 2.50E-04||

PCV-34509 FAILS TO REMAIN OPEN C||NVPV3450BF || 2.40E-06 ]] 2.60E-05| ,6.03E-10|| 2.76E-04| 2.50E-04||

FAILURE OF RELAY 95-7 TO ENERGilE C||ARE957XXXE || 3.65E-04 || 2.60E-05| 5.75E-10 || 2.76E-05| 1.56E-06||

FAILURE OF RELAY 95-8 TO ENERG1ZE C||ARE958XXXE || 3.65E-04 || 2.60E-05| 5.75E-10|| 2.76E-05| 1.56E-06|[

HPCI-31 FAILS TO OPEN C||HVCHPCI31N || 6.51E-05 || 2.60E-05| 5.64E-10|| 3.46E-05| 8.58E-06||

HPCI-32 FAILS TO OPEN C||HVCHPC132N || 6.51E-05 || 2.60E-05| 5.64E-10|| 3.46E-05| 8.58E-06||

CONDENSATE PUMP A FAILS TO RUN C|jFPMP1AXXXR || 2.01E-04 || 2.60E-05| 5.36E-10|| 2.86E-05| 2.60E-06||

2A FEEDWATER AUX OIL PUMP FAILS TO START C||FPMP2AA0PS || 7.05E-03 || 2.60E-05| 4.19E-10 || 2.60E-05| 0.00E400||

ESW PUMP P111 C FAILS TO START C||EPMP111CXS || 3.29E-03 || 2.60E-05| 4.03E-10|| 2.60E-05| 0.00E*00||

ESW PUMP P111 0 FAILS TO START C||EPMP111DXS || 3.29E-03 || 2.60E-05| 4.03E-10|| 2.60E-05| 0.00E+00||

AIR COMPRESSOR #11 FAILS TO RUN C||NCMCOM.P11R || 2.64E-03 || 2.60E-05| 3.82E-10|| 2.63E-05| 2.60E-07||

COMPRESSOR 12 UNAVAILABLE DUE TO CORRECTIVE MAINTENANCE M||NCMCMP12CM || 2.40E-02 ]] 2.60E-05| 3.82E-10|| 2.60E-05| 0.00E+00||

COMPPESSOR 13 UNAVAILABLE DUE TO CORRECTIVE MAINTENANCE M|{NCMCMP13CM || 2.40E-02 || 2.60E-05| 3.82E-10|| 2.60E-05| 0.00E+00||

D21 UNAVAILABLE BECAUSE OF CORRECTIVE MAINTENANCE M||DDCD21XXCM || 9.72E-06 || 2.60E-05| 3.48E-10|| 6.19E-05| 3.59E-05||

PANEL D11 OUT FOR CORRECTIVE MAINTENANCE M||DDCD11XXtM || 9.72E-06 ]| 2.60E-05| 3.48E-10|| 6.19E-05| 3.59E-05||

PANEL D111 OUT FOR CORRECTIVE MAINTENANCE M||DDCD111XCM || 9.72E-06 || 2.60E-05| 3.48E-10|| 6.19E-05| 3.59E-05||

PANEL 0211 OUT FOR CORRECTIVE MAINTENANCE M||DDCD211XCM || 9.72E-06 || 2.60E-05| 3.48E10|| 6.19E-05| 3.59E-05||

CHECK VALVE AO-13B F AILS TO OPEN C||CVCA0130XN || 6.51E-05 || 2.60E-05[ 3.30E-10|| 3.09E-05| 4.94E-06||

CHECK VALVE CS-9-2 FAILS TO OPEN C||CVCCS92XXN |j 6.51E-05 || 2.60E-05| 3.30E-10|| 3.09E-05| 4.94E-06||

MCC 33A BUS FAULT C||ABSMCC33AG || 8.01E-06 || 2.60E-05| 2.89E-10|| 6.19E-05| 3.59E-05||

MCC 43A BUS FAULT C||ABSMCC43AG || 8.01E-06 || 2.60E-05| 2.89E-10|| 6.19E-05| 3.59E-05||

RV 1459A F AILS 10 REMAIN CLOSED C||NVR1459AXL || 1.44E-04 || 2.60E-05| 2.78E-10|| 2.78E-05| 1.82E-06||

RV 1459B FAILS TO REMAIN CLOSED C||NVR1459BXL || 1.44E-04 || 2.60E-05| 2.78E-10|| 2.78E-05| 1.82E-06||

RV 1460A F AILS TO REMAIN CLOSED C|MVR1460AXL || 1.44E-04 || 2.60E-05| 2.78E-10|| 2.78E-05| 1.82E-06||

RV 14608 FAILS TO REMAlti CLOSED C||NVR1460BXL || 1.44E-04 || 2.60E-05| 2.78E-10|| 2.78E-05| 1.82E-06||

RV 7384 FAILS TO REMAIN CLOSED C||NVR7384XXL || 1.44E-04 || 2.60E-05| 2.78E-10|| 2.78E-05| 1.82E-06||

RFP 2A FAILS TO START C||FPMP2AXXXS || 4.50E-03 || 2.60E-05| 2.68E-10|| 2.60E-05| 0.00E+00||
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NEDC-32264

INPUTS FROM PLANT X TABLE Add-81

DASE CORE DAMAGE FPEQUENCY T = 2.60E-05/ YEAR

===============**====================---------------------------=-----------------===========-------========------------------------------====-----======||
|| || || MEASURES RELATED TO || NEASURES RELATED TO ||

| || || || RISK REDUCTION || RISK INCREASE ||
BASIC EVENT DESCRIPTION || || ||===========*----- ================== w --- - ==================||

AND || || ||CDFWHEREEVENT| ABSOLUTE ||CDFWHEREEVENT| ABSOLUTE ||
|| || EVENT ||DOESNOTCCCUR | DECREASE || OCCURS | INCREASE || |

'

TYPE OF BASIC EVENT ||BASICEVENTCODE|| PROBABILITY || T(0) | T - T(0) || T(1) | f(1) - T ||
(A) || (B) || (C) || (D) | (E) || (F) | (G) ||

.._______________. _ _ ||________________|| -||_______ -. | || __|______________||

ESW PUMP P111 0 FAILS TO RUN C||EPMP111DXR || 2.16E-03 || 2.60E-05| 2.63E-10 || 2.60E-05| 0.00E+00||

ESu PUMP P111C FAILS TO RUN C||EPHP111CXR || 2.16E-03 || 2.60E-05| 7 63E-10 || 2.60E-05| 0.00E+00[[

REACTOR LEVEL SENSOR LIS 2-3-672A FAILS TO CLOSE ON LOW C||QSV672Axxt || 7.31E-05 || 2.60E-05| 2.63E-10|| 2.96E-05| 3.64E-06||

FAILURE OF PRESSURE SWITCH DPIS-1473 C||NSPPS1473C || 1.31E-03 || 2.60E-05| 2.37E-10 || 2.63E-05| 2.60E-07||

INST AIR DRYER PLUGGED C||NFLIADRYRF || 7.20E-04 || 2.60E-05| 2.37E-10|| 2.63E-05| 2.60E-07||

l
1
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NEDC-32264

CALCULATED IMPORTANCE MEASURES FOR PLANT X TABLE Add-B2

----------=-====-=============---..____-___3==========--==-==============|= = = = = = = = = = = = = = = = = = = = = = = = = _ _ _ _ _ _ _

|| RISK REDUCTION RANKINGS || RISK INCREASE RANKINGS || |

||=---==--==-==-=========-==--===-======-=---=m----============---=----===-=|BASrc EVENT DESCRIPTION

AND ||FttSSELL- | CRITICALITY |RISKREDUCT.|| BIRNBAUM |RISKINCREASE |RISKACHIEVE.|| CUM % RISK |

TYPE OF BASIC EVENT ||VESELY | | WORTH || | | WORTH | | CONTRIBUTION | -

|ji-T(0)/T RANK | (BIRN*U)/T RANK | T/T(0) RANKj|T(1)-T(0) RANK | T(1)-T RANK |T(1)/T RANK || T-T(0)/ SUM |

(A) || (B) (C) | (D) (E) | (r) (G) || (N) (i) | (a) cx) | (t> (n) || (N) |

- - - ||- - --| -| ----|| ----| - --| -------- ----|| |

C = COMPONENT / HARDWARE FAILURE 274 || | | || | | || |

F = COMMON CAUSE FAILUFE 68 || | | || | 4 || |

1 = INITIATING EVENT 24 || | | || | | || |

M = UNAVAILABILITY DUE TO MAINTENANCE OR TEST 24 || | | || | | || |

0 = ortRATOR ERROR 25 || | | || .| | || |

R = RECOVERY FACTOR OR PROBABILITY 14 || | | || | | || |

--- Il i I II .I I il I

'29 || | | || | | || |

OFFSITE POWER NON-RECOVERY AT 30 MINUTES R ||0.51100 1| 0.51264 1 | 2.045 1||2.08E-05 232|7.54E-06 323| 1,29 324|| 9.29% |

LOSS OF OFFSITE POWER I||0.50800 2| 0.50882 2|2.033 2||1.67E-03 36|1.66E-03 36 | 64.90 36|| 18.53% |

OFFSITE POWER CONDITIONAL NON-RECOVERY AT 2 HOURS R||0.46200 3| 0.45990 4|1.859 3||2.66E-05 224|1.46E-05 245| 1.56 245|| 26.93% |

EDG NON-RECOVERY AT 2 HOURS R||0.45800 4| 0.46068 3|1.845 4||1.81E-05 241|6.24E-06 327| 1.24 327|| 35.26% |

OFFSITE POWER CONDITIONAL NON-RECOVERY AT 4 HOURS R|[0.43700 5| 0.43831 5|1.776 5||2.15E-05 227|1.01E-05 283| 1.39 283|| 43.20% |

CONDITIONAL HON-RECOVERY OF OFFSITE AC POWER AT 6 HOURS R||0.43300 6| 0.43081 7|1.764 7 ||1.67E-05 244|5.46E-06 331| 1.21 349|| 51.08% |

EDG CONDITIONA1 NON-RECOVERY AT 4 HOURS R||0.43300 7| 0.43523 6|1.764 6||1.59E-05 247|4.68E-06 356| 1.18 357|| 58.95% |

OPERATOR FAILS TO DEPRESSURIZE RX (45 MINUTES) 0||0.22000 8| 0.22022 8|1.282 8||5.73E-03 13|5.72E-03 13 | 221.00 13|| 62.95% |

DIESEL GENERATOR COMMON CAUSE FAILURE TO RUN F||0.4400 9| 0.16411 9|1.196 9||5.18E-03 18|5.17E-03 18 | 200.00 18|| 65.93% |6

RPS MECHANICAL FAILURE F||0.09450 10 | 0.09359 11|1.104 10][2.43E-01 1|2.43E-01 1|9360.00 1|| 67.65% |

INTERNAL FLOOD IN ZONE 12 (SERVICE WATER - T.B. 931' 1||0.09420 11| 0.09392 10|1.104 11||1.11E-01 2 | 1.11E-01 2|4270.00 2|| 69.36% |

INTERNAL FLOOD IN ZONE 4 (SERVICE WATER - R.B. > 896') I||0.09310 12 | 0.09305 12|1.103 12||1.15E-02 7|1.15E-02 7| 444.00 7|| 71.05% |

TURBINE TRIP I||0.06950 13 | 0.07011 13|1.075 13||1.01E-05 288|8.32E-06 320| 1.32 320|| 72.32% |

INTERNAL FLOOD IN ZONE 9 (SERVICE WATER - T.B. 911') I||0.06640 14 | 0.06640 14|1.071 14||2.27E-03 34|2.27E-03 34 | 88.30 34|| 73.53% |

DG12 FAILS TO RUN C||0.05170 15 | 0.05168 15|1.055 15||1.62E-04 99|1.60E-04 100| 7.16 100|| 74.47% |

DG11 FAILS TO RUN C||0.05140 16 | 0.05135 16|1.054 16 ||1.60E-04 102|1.59E-04 104| 7.12 104|| 75.40% |

BREAKER B3304 F AILS TO CLOSE C||0.04760 17 | 0.04786 17|1.050 17||2.66E-04 64|2.65E-04 64| 11.20 64|| 76.27% |

COMMON CAUSE FAILURE OF EDGESV PUMP 11 AND 12 TO RUN F||0.04670 18 | 0.04681 18 | 1.049 18 ||5.07E-03 20|5.07E-03 20| 196.00 20|| 77.11% |

LOSS OF FW I||0.03800 19 | 0.03797 19|1.040 19||1.76E-05 242|1.66E-05 241| 1.64 239|| 77.81% |

COMn0N CAuSE F ArtuRE OF EDcESW PUMP 11 AND 12 TO START r||0.03710 20 | 0.03706 20|1.039 20||5.02E-03 21|5.02E-03 21| 194.00 21|| 78.48% |

OPERATOR FAILS TO INJECT SLC - TURB TRIP INITIATOR 0||0.03160 21] 0.03166 21|1.033 21||2.06E-05 236|1.98E-05 235| 1.76 235|| 79.05% |

DG12 BREAKER 152-602 FAILS TO CLOSE C||0.02860 22| 0.02857 22|1.029 22||1.59E-04 105|1.58E-04 105| 7.09 105|| 79.57% |

ADD B2-1
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NEDC-32264

TABLE Add-02
CALCULATED IMPORTANCE MEASURES FCR PLANT X ---=====nmn________n============mm_______n===========mm=====nm=|

|| RtSK REDvCT10N RAnxrNGS || RtSK INCRtASE RANKiNas || |===============um==m=ne-=~______=_____._u==n==____.________

| | = m - - --- = m= = = = = = = =-m = = = m - = = = = = = = - - - - -- m == = -m = m = == = = = = = = m mm m m= ||

AND ||FUSSELL- | CRITICALITY |RISKREDUCT.|| BIRNBAUM |RISKINCREASE |RISKACHIEVE.|| CUM % RISK |j eASit EvtHT DESCRIPTION

TYPE OF BASIC EVENT ||VESELY | | UCRTH || | | WORTH || CONTRIBUTION |

||T-T(0)/T PANK|(BIRN*U)/TRANK|T/T(0) RANK ||T(1)-T(0) RANK) T(1)-T
RANK)T(1)/T RANKjj T-T(0)/ SUM |

cA) || ca) (C) ] <D) (E) I cr) (a) || (n) (1) | ca) <K) | <t> (n) || (N) |

j
-- --

- - ----- - || ----| ----| ----||-- ----| - ---| ---.|| - |

DG11 BREAKER 152-502 FAILS TO CLOSE C||0.02850 23 | 0.02843 23|1.029 23||1.58E-04 108|1.58E-04 108| 7.06 108|| 80.09% |

$#V FAILS TO CLCSE AS PRESSURE DROPS C||0.02830 24| 0.02825 24|1.029 24||4.83E-05 172|4.76E-05 172| 2.83 172|| 80.61% |

I||0.02640 25| 0.02521 27|1.027 25||1.99E-06 369|1.30E-06 376| 1.05 376|| 81.09% |

1||0.02620 26| 0.02637 25|1.027 26 ||9.52E-06 289|8.84E-06 289| 1.34 283|] 81.56% |MANUAL SHUTDOWN

HPC PUMP P-209 FAILS TO START C||0.02540 27 | 0.02539 26|1.026 27||4.46E-05 173]4.39E-05 173| 2.69 173|| 82.03% || M51V CLOSURE

PROMPT NON-RECOVERY FACTOR FOR FW PUMPS R||0.02400 28 | 0.02354 28 | 1.025 28||5.56E-06 333|4.94E-06 355| 1.19 352|| 82.46% |

RCIC PUMP P-207 FAILS TO START C|[0.02280 29 | 0,02275 29|1.023 29||4.35E-05 174|4.29E-05 174| 2.65 174|| 82.88% |

C||0.02260 30 | 0.02259 30|1.023 30|]1.58E-04 109|1.57E-04 109| 7.05 109 || 83.29% |

C||0.02250 31| 0.02252 31|1.023 31||1.57E-04 110|1.57E-04 110| 7.03 110|| 83.70% |DG12 FAILS TO START

DIESEL GENERATOR COMMON CAUSE FAILURE TO START F|[0.02160 32| 0.02162 32|1.022 32||4.89E-03 22|4.89E-03 22 | 189.00 22|| 84.09% |DG11 FAILS TO START

(OMMON C AUSE F ACTOR FCR RPT CIRCUIT BREAKERS F||0.01910 33| 0.01891 36|1.019 33||4.92E-06 357|4.42E-06 358| 1.17 359|| 84.44% |

I||0.01900 34 | 0.01897 33|1.019 34||1.64E-03 37|1.64E-03 37 | 64.20 37|| 84.78% |

C||0.01890 35| 0.01896 35|1.019 35||4.29E-05 175|4.24E-05 175| 2.63 175|| 85.13% |MEDIUM LOCA

C||0.01890 36 | 0.01896 34|1.019 36|[4.29E-05 176|4.24E-05 176| 2.63 176 || 85.47% |HO-8 FAILS TO OPERATE

OPERATOR DILUTES BORON BY FAILING TO CONTROL LEVEL 0|[0.01860 37 | 0.01859 37|1.019 37|]4.83E-05 171 1 4.78E-05 171| 2.84 171|| 85.81% |HO-7 F AILS TO OPEN

AUTO TRANSFER SWITCH 12 FAILED TO TRANSFER TO ALT SUPPLY C||0.0174038| 0.01745 38|1.018 38||2.58E-04 66|2.57E-04 67| 10.90 71]] 86.12% |

FAILURE OF ACB 152-308 TO OPEN C||0.01460 39 | 0.01461 39|1.015 39[]1.62E-04 97]1.62E-04 97 | 7.23 97|| 86.39% |

F||0.01450 40 | 0.01452 40|1.015 41||1.89E-02 5]1.89E-02 5| 727.00 5|| 86.65% |

C||0.01450 41| 0,01450 41|1.015 40||1.61E-04 100|1.61E-04 99 | 7.18 99|| 86.92% |RPS ELECTRICAL FAILURE

C||0_01360 42| 0.01363 42|1.014 42||4.04E-05 178\4.00E-05 178 | 2.54 178|| 87.16% |FAILURE OF ACB 152-408 TO OPEN

EDGESV PUMP P-111A FAILS TO RUN C||0.01350 43 | 0.01346 43|1.014 43\[1.62E-04 98 | 1.62E-04 98 | 7.22 98|| 87.41% |HPCI EGM FAILS TO OPERATE

C||0.01340 44 | 0.01336 44|1.014 44||3.96E-05 180 | 3.93E-05 181[ 2.51 181|| 87.65% |

C||0.01330 45| 0.01333 45 | 1.013 45||1.61E-04 101|1.60E-04 101| 7.16 101|| 87.90% |RCIC EGM FAILS TO OPERATE

C||0.01290 46 | 0.01294 46|1.013 46||1.56E-04 111|1.55E-04 111| 6.98 112|| 88.13% |EDGESW PUMP P-111B F AILS TO RUN

C||0.01290 47 | 0.01290 47|1.013 47||1.55E-04 113|1.55E-04 113| 6.96 113|| 88.36% |DG FAN VSf9 FAILS TO START

OPERATOR FAILS TO INJECT SLC - M51V CLOSURE INITIATOR0||0.01260 48| 0.01250 48|1.013 48|]8.13E-06 325|7.80E-06 321| 1.30 321|| 88.59% |
DG F AN VSF10 F AILS TO START

F||0.01240 49| 0.01233 49|1.013 49[[4.00E-02 4|4.00E-02 4|1540.00 4|| 88.82% |

I||0.01220 50 | 0.01225 50]1.012 50||4.55E-03 26|4.55E-03 26 | 176.00 26|| 89.04% |
PANEL Y20 BUS <AULT

P-217 HPCI AUX. OIL PUMP FAILS TO START C||0.01180 51| 0.01178 51|1.012 51||3.98E-05 179j3.95E-05 180| 2.52 180 || 89.26% |
LARGE LOCA

C||0.01120 52| 0.01118 52|1.011 52||9.26E-05 152|9.23E-05 152] 4.55 152|| 89.46% |

CORE SPRAY PUMP P-2088 FAILS TO RUN
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CALCULATED IMPORTANCE MEASURES FOR PLANT X TABLE Add-82

-m.m.m..m.... . ... .... mm.-m-m= mmmmmmmm..=.-=m=.==m.mm.=.=.=m=m.mm.m=_mm == == mm= ==m_mm . ...... I
|| RISi REDUCTION RANK]NGS || RISK INCREASE RANKINGS || j

BASIC EVENT DESCRIPTION | | . == ====== = = == ==========_-- --- ========. ================.-=.==. m - -|

AND ||FUSSELL- | CRITICALITY |RISKREDUCT.|| BIRNBAUM |RISKINCREASE |RISKACHIEYE.|| CUM % RISK |
TYPE OF BASIC EVENT ||VESELY | | WORTH || | | WORTH || CONTRIBUTION |

||T-T(0)/T RANK |(BIRN*U)/TRANK|T/T(0) RANK ||T(1)-T(0) RANK | T(1)-T RANK |T(1)/T RANK || T-T(0)/ SUN [

(A) || (B) (C) | (D) (E) | (F) (G) ]] (H) (1) | (J) (K) | (L) (M) || (N) |

|; ____| ____| ____|;--- ____; - _______ ____| ___-|| |

HPCI SYSTEM UNAVAILABLE DUE TO TEST M||0.01090 53 | 0.01088 53|1.011. 53||3.88E-05 182|3.85E-05 183| 2.48 183|| 89.66% |
FAttuRE Or CONTACT 152-308 10 CtOSe C||0.01080 54 | 0.01084 54|1.011 54||1.60e-c4 103|1.60E-04 102| 7.15 102|| 89.85% |

EDGESW PUNP P-111A FAILS TO START C||0.01070 55 | 0.01066 56|1.011 58||1.2E-04 104|1.60E-04 103| 7.15 103|| 90.05% |

rArtVRE Or CONTACT 152-408 TO CtOSE C||0.01070 56 | 0.01072 55|1.011 55||1.58e-04 106|1.58E-04 106| 7.08 107|| 90.24% |
5 HOUR NON-REPAIR FACTOR FOR MACHINERY R||0.01070 57| 0.00856 74|1.011 56||2.78E-07 392|0.00E+00 423| 1.00 404|| 90.44% |

COMMON CAUSE FAILURE TO START OF HPCI AND RCIC PUMPS F||0.01070 58 | 0.01064 57|1.011 57||4.73E-04 55|4.73E-04 55 | 19.20 55 || 90.63% |
EDcESv PUMP P-1118 rArts TO START C||0.01050 59 1 0.01054 58|1.011 59||1.58E-04 107|1.58E-04 107 | 7.08 106|| 90.82x |
OPERATOR FAILS TO MANUALLY OPEN SV-4234/35 AND 593 0||0.01020 60| 0.01001 59|1.010 60||5.21E-06 354|4.94E-06 354| 1.19 355|| 91.01% |
2 0F 8 VACUUM BREAKERS FAIL OPEN F||0.00983 61| 0.00983 61|1.010 61||8.66E-04 47|8.66E-04 47| 34.30 47|| 91.19% |
CPERATOR FAILS TO INJECT SLC - LOFW INITIATOR O||0.00982 62 | 0.00999 60|1.010 62||6.50E-06 330|6.24E-06 329| 1.24 328|| 91.37% |

OFFSITEPOWER$YSTEMUNAVAILABLE(RANDOM-NOTINITEVENT)F||0.00972 63 | 0.00972 62|1.010 63||1.17E-03 39|1.17E-03 39 | 46.00 39 || 91.54% |

DG 12 FAILURE TO RESTORE AFTER TEST OR MAINTENANCE O||0.00957 64| 0.00958 65|1.010 64||1.55E-04 114|1.54E-04 114| 6.94 114|| 91.72% |

DG 11 FAILURE TO RESTORE AFTER TEST OR MAINTENANCE' O[[0.00956 65| 0.00956 66|1.010 65||1.54E-04 115|1.54E-04 115| 6.93 116|| 91.89% |

FAILURE OF RPT DREAKER 11A TO OPEN C||0.00955 66| 0.00964 63|1.010 67||9.35E-06 291 | 9.10E-M 285| 1.35 287|| 92.06% |

FAILURE OF RPT BREAKER 11B TO OPEN C||G.00955 67| 0.00964 64|1.010 66||9.35E-06 292|9.10E-06 286| 1.35 285|| 92.24% | ,

COMMON CAUSE FAILURE OF ALL SRVS TO OPEN F||0.00935 68 | 0.00934 67|1.009 68||1.49E-03 38|1.49E-03 38 | 58.30 38 || 92.41% |
DG12 OUT FOR TESTING M||0.00933 69| 0.00932 68|1.009 69||1.54E-04 116|1.54E-04 116| 6.93 115|| 92.58% |
DG11 Oui r0R TESTING M||0.00931 70| 0.00931 69|1.009 70||1.54E-04 117|1.54E-04 117| 6.92 117|| 92.75% |
Mov MO-1754 rAttS TO OPEN C||0.00924 71| 0.00925 70|1.009 71||8.84e-05 155|8.81E-05 155[ 4.39 155|| 92.91% | ,

45 MINUTE NON-RECUVERY FACTOR OUTSIDE CONT. ROOM R||0.00886 72[ 0.00897 71|1.009 72||9.33E-06 293|9.10E-06 287| 1.35 286|| 93.08% | !

RCIC UNAVAILABLE DUE'To TEST M||0.00879 73| 0.00880 72|1.009 73||3.71E-05 184|3.69E-05 184| 2.42 184|| 93.24% |

SMALL LOCA 1||0.00856 74| 0.00857 73|1.009 74||2.78E-04 61|2.78E-04 61| 11.70 61[| 93.39% |

H1 SUPPRESSION POOL LEVEL F||0.00841 75| 0.00841 75|1.008 75||2.19E-07 404|0.00E+00 424| 1.00 417|| 93.54% |

COMMON CAUSE F AILURE OF VSF 9 AND 10 To START F||0.00811 76 | 0.00810 76|1.008 76||4.78E-03 23|4.78E-03 23 | 185.00 23 || 93.69% |

LOSS Or CONDtNSER vACuUn r||0.00784 77 1 0.00775 77|1.008 77||1.06E-05 287 | 1.04E-05 282| 1.40 282|| 93.83% |

CORE SPRAY PUMP P-2088 FAILS TO START C||0.00749 78 | 0.00749 78|1.008 78||8.65E-05 156|8.63E-05 156| 4.32 156|| 93.97% |

INTERNAL FLOOD IN ZONE 1 (TORUS RING HEADER BREAK) 1||0.00735 79| 0.00734 79|1.007 79||3.98E-03 28|3.98E-03 28| 154.00 28|| 94.10% |

HPCI INJECTION TRAIN OUT FOR CORRECTIVE MAINTENANCE M||0.00722 80| 0.00724 80|1.007 80||3.63E-05 185|3.61E-05 185| 2.39 185|| 94.24% |
OPERATOR FAILS TO CROSS TIE SERVICE WATER TO CONDENSER O||0.00653 81] 0.00653 81|1.007 81||1.70E-07 405 | 0.00E+00 415| 1.00 423|| 94.35% |

DG12 OUT FOR CORRECTIVE MAINTENANCE M||0.00618 82 [ 0.00618 82|1.006 82||1.53E-04 119|1.53E-04 119| 6.88 119|| 94.47% |
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CALCULATED IMPORTANCE MEASURES FOR PLANT X TABLE Add-82

=====================-__==========_______-_s======-_-----_=======------------==___---_--====================s__________==================nn=====================|

|| RISK REDUCTION RANKINGS || RISK INCREASE RANKINGS || |

||===================================================-"--------ne===-----========================|BA5!C EVENT DESCRIPTION

AND ||FUSSELL- | CRITICALITY |RISKREDUCT.|| BIRNBAUM |RISKINCREASE |RISKACNIEVE.|| CUM % RISK |

TYPE OF BASIC EVENT ||VESELY | | WORTH || | J WORTH || CONTRIBUTION |

|]T-T(0)/T RANK |(BIRN*U)/TRANK|T/T(0) RANK ||T(1)-T(0) RANK | T(1)-T RANK |T(1)/T RANK || T-T(0)/ SUM |

(A) || (B) (C) | (D) (E) | (r) (s) || (n) (t) | (2) (K) | (t) (M) || (N) |

|| ----| ----| ----|| - --- ----| ----|------- ----[[ _ |
---------------

DG11 OUT FOR CORRECTIVE MAINTENANCE M||0.00617 83| 0.0061'r 83|1.006 83||1.53E-04 120|1.53E-04 120| 6.87 120|| 94.58% |

COMMON CAUSE FAILURE OF CS AND RHR INJ MO VLYS TO OPEN F||0.00607 84| 0.00607 34|1.006 84||5.41E-03 14|5.41E-03 14 | 209.00 14 || 94.69% |

UFS INV. Y71 INTERNAL FAULT Cj|0.00557 85| 0.00M 7 85|1.006 85||1.50E-05 248|1.4BE-05 242| 1.57 242|| 94.79% |

SLC HANDSWITCH 11AS1 FAILS TO OPERATE C||0.00524 86 | 0.00522 86|1.005 86||2.07E-05 235|2.05E-05 232| 1.79 232|| 94.89% {

ALL SIX RHR/CS PUMPS FAIL TO RUN F||0.00496 87 | 0.00495 87|1.005 87||5.25E-03 ,16|5.25E-03 16 | 203.00 17 || 94.98% |

ALL SIX RHR/CS PUMPS FAIL TO START F||0.00471 83 | 0.00471 88|1.005 88||5.25E-03 17|5.25E-03 17 | 203.00 16|| 95.06% |

LC 52-104 BREAKER 401 FAILS TO REMAIN CLOSED C||0.00463 89| 0.00461 90|1.005 89||2.73E-03 ,30|2.73E-03 30 | 106.00 31|| 95.15% |

LC TRX40 SUPPLY BREAKER 152-609 FAILS TO REMAIN CLOSED C||0.00463 90] 0.00461 89|1.005 90||2.73E-03 31|2.73E-03 31| 106.00 30|| 95.23% |

COMMON CAUSE FAILURE OF FW 94-1 AND 94-2 TO OPEN F||0.00452 91] 0.00452 93|1.005 91||6.79E-03 11|6.79E-03 8| 262.00 10|| 95.31% |

COMMON C AUSE F AILURE OF FW 97-1 AND FU 97-2 TO OPEN F ||0.00452 92| 0.00452 94|1.005 94||6.79E-03 9|6.79E-03 11| 262.00 8 || 95.39% |

COMMON CAUSE FAILURE OF FW 97-1 AND FW 94-2 TO OPEN F||0.00452 93 | 0.00452 91|1.005 93||6.79E-03 10|6.79E-03 10 | 262.00 9|| 95.48% |

COMMON CAUSE FAILURE OF FW 94-1 AND FW 97-2 TO OPEN F ||0.00452 94| 0.00452 92|1.005 92||6.79E-03 8|6.79E-03 9| 262.00 11|| 95.56% |

REACTOR TRIP WITHOUT TURBINE TRIP I||0.00443 95| 0.00400 100|1.004 95||1.16E-06 377|1.04E-06 378| 1.04 377[[ 95.64% [

RCIC UNAVAILABLE DUE TO CORRECTIVE MAINTENANCE M||0.00442 96| 0 00443 95|1.004 96||3.26E-05 192 | 3.25E-05 192| 2.25 192|| 95.72% |

REACTOR PRESSURE SW PS2-3-52 A&B COPMON CAUSE FAILURE F||0.00438 97 | 0.00437 96|1.004 97\\5.36E-03 15|5.36E-03 15| 207.00 15|| 95.80% [

ESW D.S. 1980 PLUGGED C||0.00431 98 | 0.00431 97 | 1.004 98||1.56E-04 112 | 1.55E-04 112| 6.98 111|| 95.88% |

EDG LOOP B STRAINER PLUGGED C||0.00426 99 | 0.00426 98|1.004 99||1.54E-04 118 [ 1.54E-04 118| 6.91 118 || 95.95% |

OPERATOR FAILS TO START FEEDPUMPS AFTER A TRANSIENT 0||0.00415 100 | 0.00416 99|1.004 100|[3.86E-05 183|3.85E-05 182| 2.48 182|| 96.03% |

CORRECTION FACTOR FOR N00TTLEN2Y R||0.00375 101| 0.00368 101|1.004 101||4.78E-06 358|4.68E-06 357| 1.18 356|| 96.10% |

OPERATOR DOES NOT OPEN RHRSW-RHR XTIE O||0.00369 102| 0.00277 121|1.004 102||9.59E-08 406 | 0.00E*00 429| 1.00 427|| 96.17% |

INTERNAL FLOOD IN ZONE 10 (WEST DIESEL GENERATOR ROOM) I||0.00364 103| 0.00364 102|1.004 103||2.06E-03 35|2.06E-03 35 | 80.10 35|| 96.23% |

MO-2067 FAILS To OPEN C||0.00361 104 | 0.00360 105|1.004 104||3.21E-05 195|3.20E-05 196| 2.23 195|| 96.30% |

MO-2062 FAILS 70 OPEN C||0.00361 105| 0.00360 107|1.004 105||3.21E-05 194|3.20E-05 195| 2.23 193|| 96.36T, |

Mov MO-2036 FAILS TO OPEN C||0.00361 106| 0.00360 103[1.004 107||3.21E-05 197|3.20E-05 193| 2.23 197 || 96.43% |

MO-2061 FAILS TO OPEN C||0.00361 107| 0.00360 104|1.004 106||3.21E-05 196|3.20E-05 194| 2.23 194|| 96.49% |

MO-2068 FAILS TO OPEN C||0.00361 108| 0.00360 106|1.004 108||3.21E-05 193|3.20E-05 197| 2.23 196|| 96.56% |

MO-2101 FAILS TO OPEN C||0.00346 109| 0.00346 109|1.003 109||3.08E-05 199|3.07E-05 199| 2.18 198|| 96.62% |

MO-2100 FAILS TO OPEN C||0.00346 110| 0.00346 110|1.003 110||3.08E-05 198|3.07E-05 198| 2.18 199|| 96.69% |

ft0-2106 FAILS TO OPEN C||0.00344 111| 0.00343 112|1.003 113||3.05E-05 202|3.04E-05 202| 2.17 203|| 96.75% |

MOV MO-2078 FAILS TO OPEN C||0.00344 112| 0.00343 114|1.003 114||3.05E-05 201|3.04E-05 200| 2.17 202|| 96.81% |
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CALCULATFD IMPORTANCE MEASURES FOR PLANT X TABLE Add-B2
=====_______=___________=___________._____u_________________=====================================......===...=====_________________________________e=======,,========.g

|| RISK REDUCTION RANKINGS || RISK INCREASE RANKINGS || |

||=======================================================================------------========================||
BASIC EVENT DESCRIPTION

||FUSSELL- | CRITICALITY |RISKREDUCT.|| BIRNUAUM |RISKINCREASE |RISKACHIEVE.|| CUM % RISKAND

TYPE OF BASIC EVENT ||IfESELY | | WORTH || | | WORTH || CONTRIBUTION |

||T-T(0)/T RANK |(81RN4U)/TRANK|T/T(0) RANK ||T(1)-T(0) RANK | T(1)-T RANK |T(1)/T RANK || T-T(01/ SUM |

(A) || (B) (C) | (D) (E) | (F) (G) || (H) (I) | (J) (K) | (L) (H) || (N) |

_______ ___ - ____ ||- ____} ____;______ ____||_________ ____|_________ ____| ________ ____;; ________ ;

MO-2107 FAILS TO OPEN C||0.00344 113| 0.00343 113|1.003 ill||3.05E-05 200|3.04E-05 203| 2.17 201|| 96.87% |

MO-2096 FAILS TO OPEN C||0.00344 114| 0.00343 111|1.003 112||3.05E-05 203|3.04E-05 201| 2.17 200|| 96.94% |

OPERATOR FAILS TO DEPRESSURIIE RX (10 MINUTES) 0||0.00343 115| 0.00347 108|1.003 115||4.51E-06 359 | 4.42E-06 360| 1.17 360|| 97.00% |

OPERATOR F AILS TO INJECT SLC - LOSS OF COND INITI ATOR 0||0.00333 116 | 0.00333 115|1.003 116||2.17E-06 367|2.08E-06 368 | 1.08 368|| 97.06% |

REFERENCE LEG LEAK INITIATING EVENT I||0.00331 117 | 0.00329 117|1.003 117 ||2.14E-05 228|2.13E-05 226| 1.82 226|| 97.12% |

INTERNAL FLOOD IN ZONE 2 (CONDESATE SERVICE WATER - I||0.00315 118| 0.00316 118|1.003 11E||4.84E-04 54|4.84E-04 54 | 19.60 54|| 97.18% |

REFERENCE LEG LEAK COMMON CAUSE FACTOR ( ||0.00305 119| 0.00331 116|1.003 119||8.59E-07 379 | 7.80E-07 379| 1.03 380|| 97.23% |

HPCI AUX OIL PUMP P-217 FAILS TO RUN C||0.00280 120| 0.00279 120|1.003 120||3.02E-05 204|3.02E-05 204| 2.16 204|| 97.28% |

LOSS OF SERVICE VATER I||0.00279 121| 0.00279 119|1.003 121||8.07E-05 158|8.06E-05 158{ 4.10 158|| 97.33% ]

SW 147 FAILS TO OPEN C||0.00277 122| 0.00139 167 | 1.003 123||7.20E-08 408|0.00E+00 417| 1.00 421|| 97.38% |

SW 145 FAILS TO OPEN C||0.00277 123| 0.00139 166|1.003 122||7.20E-08 407|0.00E+00 416| 1.00 411|| 97.43% |

125V DC BATTERY D11 AND D21 F AllVRE DUE TO COMMON CAUSE F||0.00269 124 | 0.00268 122|1.003 124||7.12E-02 3|7.12E-02 3|2740.00 3|| 97.48% |

RCIC HO-8 FAILS TO OPERATE C||0.00258 125| 0.00258 123|1.003 125 ||2.84E-05 214|2.83E-05 214 | 2.09 214|| 97.53% |

COMMON CAUSE FAILURE OF FW PP BRG OIL PUMDS TO RUN F ||0.00256 126 | 0.00254 124 | 1.003 126||2.76E-04 62|2.76E-04 62| 11.60 62|| 97.58% |

LIMIT SUITCH 4 0F MO-2062 FAILS TO CLOSE C||0.00243 127 | 0.00244 127 | 1.002 129||2.89E-05 206|2.89E-05 210| 2.11 210|| 97.62% |

LIMIT SWITCH 7 OF MO-2036 FAILS TO CLOSE C||0.00243 128 | 0.00244 126|1.002 130||2.89E-05 209|2.89E-05 211| 2.11 212|| 97.66% |

HO-7 LIMIT SWITCH LS 3 FAILS TO CLOSE C||0.00243 129| 0.00244 125|1.002 127||2.89E-05 208|2.89E-05 208 | 2.11 206|| 97.71% |

LIMIT SWITCH 4 OF MO-2061 FAILS TO CLOSE C||0.00243 130| 0.00244 128|1.002 128||2.89C-05 207|2.89E-05 209| 2.11 211|| 97.75% |

RELIEF VALVE RV-2056 FAILS OPEN C||0.00239 131] 0.00240 129|1.002 132||2.89E-05 210|2.89E-05 212| 2.11 208|| 97.80% |

COMMON CAUSE FAILURE TO RUN OF ALL COMPRESSORS F||0.00239 132| 0.00239 130|1.002 131||4.45E-04 56|4.45E-04 56 | 18.10 56|| 97.84% |
OPERATOR DOES NOT DEPWSS ARI FB 5A, 0, C&DVHENRECtOIREO||0.00237 133| 0.00237 131|1.002 133||6.17E-05 162 | 6.162-05 162| 3.37 162|| 97.88% |

LIMIT SWITCH & OF MO-PO'8 F A!LS TO CLOSE C||0.00228 134| 0.00228 135|1.002 139||2.71E-05 220 | 2.70E-05 219| 2.04 221|| 97.92% |

LIMIT SWITCH 4 0F XO6 FAILS TO CLOSE C||0.00228 135] 0.00228 132|1.002 136||2.71E-05 217|2.70E-05 221| 2.04 222|| 97.97% |

LIMIT SWITCH 16 OF MO-2078 FAILS TO CLOSE C||0.00228 136| 0.00228 137|1.002 138||2.71E-05 222|2.70E-05 218| 2.04 223|| 98.01% |

LIMIT Su!TCH 4 OF XO7 FAILS TO CLOSE C||0.00228 137| 0.00228 133|1.002 135||2.71E-05 218|2.70E-05 222| 2.04 220|| 98.05% |

LIMIT SWITCH 4 0F MO-2096 FAILS TO CLOSE C||0.00228 138| 0.00228 134 | 1.002 137||2.71E-05 221|2.70E-05 220| 2.04 217|| 98.09% |

LIMIT SWITCH 4 0F MO-2100 FAILS TO CLOSE C||0,00228 139| 0.00228 136|1.002 140||2.71E-05 216|2.70E-05 216| 2.04 216|| 98.13% |

LIMIT SWITCH 4 of MO-2101 FAILS TO CLOSE C||0.00228 140| 0.00228 138|1.002 134||2.71E-05 219|2.70E-05 217| 2.04 219|| 98.17% |

RV-2097 F AILS TO RCMAIN Clo!ED C||0.00225 141 | 0.00225 139|1.002 141||2.71E-05 223|2.70C-05 223| 2.04 218 || 98.21% |

LCNG TERM DATTERY DEMAND (=1.0) F ||0.00225 142 | 0.00225 140|1.002 142||5.85E-08 409|0.00E+00 406| 1.00 408|| 98.26% |
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|

TABLE Add-B2
CALCULATED IMPORTANCE MEASURES FOR PLANT X

_==-mu________________.=n__________:=__________===================____.______==___;________=================================|
== = ===============u a=__ _______

|| RISK REDUCTION RANKINGS || RISK INCREASE RANKINGS || |

||=== -- ---- ===============m---- - ====----- = --- ---- - ===================== ==========================|
BASIC EVENT DESCRIPTION

AND ||FUSSELL- | CRITICALITY |RISKREDUCT.|| BIRN8AUM |RISKINCREASE |RISKACHIEVE.|| CUM % RISK |

TYPE OF DASIC EVENT ||VESELY | | WORTH || | | WORTH || CONTRIBUTION |

||T-T(0)/T RANK |(BIRN*U)/TRANK|T/T(0) RANKj|T(1)-T(0) RANK | T(1)-T RANK |T(1)/T RANKl| T-T(0)/ SUM |

(A) || wi (C) | (D) (E) | (F) (G) || (H) (I) | (J) (K) | (L) (M) || (N) |

-- ---- - - - ---- --- ||-- ----- ----| ---|----- ----||- ----| ----| - -- -- ----|| -- |

FAILURE OF RELAY 102-5 To ENEPGIZE C ||0.00205 143| 0.00206 143|1.002 143||1.46E-04 122|1.46E-04 124 | 6.63 123|[ 98.29% |

FAILURE OF RELAY 102-6 TO ENERGIZE C|[0.00205 144| 0.00206 144|1.002 144||1.46E-04 123|1.46E-04 125| 6.63 125|| 98.33% |

F AILURE OF RELAY 183-6X TO ENERGIZE C||0.00205 145| 0.00206 142|1.002 146|]1.46E-04 124|1.46E-04 127[ 6.63 122|| 98.37% |

F AILURE OF RELAY 183-5X 70 ENERGIZE C||0.00205 146 | 0.00206 141j1.002 145||1.46E-04 125 | 1.46E-04 126| 6.63 126|| 98.40% |

HPCI SYSTEM NOT RESTORED AFTER TEST OR MAINTENANCE O|]O.00200 147| 0.00199 145|1.002 147||2.79E-05 R15|2.78E-05 215| 2.07 215|| 98.44% |

[ DG ROOM 11 LOUVERS FAIL TO OPEN C||0.00199 148| 0.00199 147|1.002 148||1.46E-04 127 | 1.46E-04 122| 6.63 124|| 98.48% |

| DG ROOM 12 LOUVERS FAIL TO OPEN C ||0.00199 149| 0.00199 146|1.002 149||1.46E-04 126|1.46E-04 123| 6.63 127|| 98.51% |

f COMMON CAUSE FAILURE OF DG ROOM LOWERS TO OPEN F ||0.00198 150j 0.00198 148|1.002 150||4.68E-03 24 | 4.68E-03 24 | 181.00 24|| 98.55% |

LOSS OF INSTRUMENT AIR I||0.00180 151 | 0.00178 149|1.002 151||7.33E-06 329 | 7.28E-06 326| 1.28 326|| 98.58% |
'

"W 67-1 FAILS TO CLOSE C ||0.00173 152| 0.00173 150|1.002 152||2.86E-05 213|2.86E-05 213| 2.10 213|| 98.61% |

| AUXILIARY OIL PUMP P61 FAILS to START C||0.00168 153| 0.00165 152|1.002 153||4.46E-06 360|4.42E-06 359| 1.17 358{{ 98.64% [

RCIC F AILURE TO RESTORE AFTER TEST OR MAINTENANCE O||0.00163 154| 0.00163 153|1.002 154||2.42E-05 225|2.42E-05 224| 1.93 224|| 98.67% |

LC TRANSFORMER TRX40 INTERNAL FAULT C||0.00160 155| 0.00159 155|1.002 155||2.65E-03 33|2.65E-03 33 | 103.00 33|| 98.70% |

| FAILURE TO PESTORE SLC AFTER TEST OR MAINTENANCE O][0.00160 156 | 0.00160 154|1.002 156||2.08E-05 229|2.08E-05 227 | 1.80 229|| 98.73% |

| LC 103 BREAKER 52-301 FAILS TO REMAIN CLOSED C||0.00155 157| 0.00155 157 | 1.002 158|{9.15E-04 42|9.15E-04 41 | 36.20 41|| 98.76% |

LC TRx30 SUPPLY BREAKER 152-509 FAILS TO RFMAIN CLOSED C||0.00155 158| 0.00155 156|1.002 157||9.15E-04 41 |9.15E-04 42| 36.20 42|| 98.79% |

SV AUTCMATIC STRAINER CLOGGED C||0.00150 159| 0.00151 158|1.002 159||5.44E-05 168|5.43E-05 168| 3.09 168|| 98.82% [

CONTAINMENT HL'AT REMOVAL NON-RECOVERY R||0,00145 160] 0.00172 151|1.001 161||5.58E-07 381|5.20E-07 387| 1.02 386|| 98.84% |

CONDITIONALPR00ADILITYOFOVERPRESSUREFAILUREINDRYWELLF||0.00145 161| 0.00144 160|1.001 160||3.77E-08 410 | 3.00E+00 407| 1.00 410|| 98.87% |

OPERATOP FAILS TO ALIGN CRD FOR ALT DORON INJECTION O||0,00144 162| 0.00114 174|1.001 163||2.97E-07 389|2.60E-07 390| 1.01 389|| 98.89% |

COMMON CAUSE FAILURE OF ESW 1-1 AND 1-2 TO OPEN F||0.00144 163[ 0.00144 159|1.001 162||4.65E-03 25|4.65E-03 25| 180.00 25|| 98.92% |

N2 TANK LIQUID LINE RELIEF VALVE FAILS TO REMAIN CLOSED C||0.00142 164| 0.00143 164 | 1.001 165||2.57E-04 69|2.57E-04 70| 10.90 69|| 98.95% |

CV-3444 FAILS TO REMAIN CLOSED C||0.00142 165| 0.00143 165|1.001 168{{2.57E-04 71|2.57E-04 73| 10.90 70|| 98.97% |

RV-3442 FAILS TO REMAIN CLOSED C||0.00142 166| 0.00143 163|1.001 166||2.57E-04 68|2.57E-04 71| 10.90 67|| 9G.00% |

N2 TANK GAS LINE RELIEF VALVE FAILS TO REMAIN CLOSED C||0.00142 167| 0.00143 161|1.001 167||2.57E-04 70 | 2.57504 69 | 10.90 66|| 99.02% |

RV-3443 FAILS TO REMAIN CLOSED C||0.00142 168| 0.00143 162|1.001 164||2.57E-04 67|2.57E-04 72| 10.90 73|| 99.05% |

OPERATOR FAILS TO INJECT SLC - LOOP INITIATOR 0||0.00139 169| 0.00126 170 | 1.001 169||8.16E-07 380|7.80E-07 380| 1.03 379|| 99.07% |

FAILURE OF OREAKER 152-308 TO REMAIN CLOSED C||0.00137 170| 0.00137 168|1.001 170||8.11E-04 48|8.11E-04 48 | 32.20 48|| 99.10% |

30 MINUTE NON-RECOVERY FACTOR OUTSIDE CONT. ROOM R||0.00131 171| 0.00136 169 | 1.001 171||2.94E-07 390|2.60E-07 398| 1.01 395|| 99.12% |

SV-7477 FAILS TO REMAIN OPEN C||000123 172| 0.00124 171|1.001 172||2.57E-04 72|2.57E-04 68 | 10.90 68|| 99.15% |
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CALCULATED IMPORTANCE MEASURES FOR PLANT X TABLE Add-B2

-========================================================|===__=====================________=______________==_____

|| RISK REDUCTION RANK 1kGS || RISK INCREASE RANKINGS || |
======|

||================================================================================================|=|======%RISK |
BASIC EVENT DESCRIPTION

||FUSSELL- | CRITICALITY |RISKREDUCT.|| BIRNBAUM |RISKINCREASE |RISKACHIEVE. CUM
AND

TYPE OF BASIC EVENT ||VESELY | | WORTH || | | WORTH || CONTRIBUTION |

||T-T(01/T RANK |(BIRN*U)/TRANK|T/T(0) RANK ||T(1)-T(0) RANK | T(1)-T RANK |T(1)/T RANK || T-T(0)/ SUM)

(A) || (B) (C) | (D) (E) | (F) (G) || (H) (1) | (J) (K) | (L) (M) || (N) |

||- --| --|------ ----|| --| ---| ----|| |

NO HIGH DW PRESSURE F||0.00122 173| 0.00122 172|1.001 173||3.17E-08 411|0.00E+00 422| 1.00 429|| 99.17% |

INTERNAL FLOOD IN ZONE 5 (SERVICE WATER - SE RHR ROOM) I ||0.00117 174 | 0.00117 173 | 1.001 174||4.84E-05 170|4.84E-05 170| 2.86 170|| 99.19% |

MANUAL BYPASS SW Y83 FAILS 10 REMAIN CLOSED C |[0.00104 175| 0.00104 178|1.001 175||5.20E-05 169|5.20E-05 169| 3.00 169|| 99.21% |

CHECK VALVE XP-6 FAILS TO OPEN C[[0.00104 176| 0.00105 177|1.001 176||2.08E-05 230|2.08E-05 229| 1.80 231|| 99.23% |

CHECK VALVE XP-7 FAILS TO OPEN C||0.00104 177| 0.00105 176|1.001 177||2.08E-05 233|2.08E-05 230| 1.80 228|| 99.25% |

BUS 16 FAUT.T C||0.00094 178| 0.00095 179|1.001 178||3.07E-03 29|3.07E-03 29 | 119.00 29|| 99.26% |

FAILURE OF OPERATOR TO ADD WATER TO HOTWELL 0||0.00094 179| 0.00109 175|1.001 179||2.84E-07 391|2.60E-07 389| 1.01 393|| 99.28% |

INTERNAL FLOOD IN ZONE 11 (FIRE WATER - T.B. 931' WEST) I||0.00092 180| 0.00092 180|1.001 180||6.47E-03 12|6.47E-03 12| 250.00 12 || 99.30% |

30 MINUTE NON-RECOVERY IN CONTROL ROOM R||0.00086 181| 0.00087 181|1.001 181||7.56E-06 326|7.54E-06 322| 1.29 322|| 99.31% |

INTERNAL FLOOD IN ZONE 7 (SERVICE WATER - SW RHR ROOM) I||0.00085 182| 0.00085' 182|1.001 182||3.95E-05 181|3.95E-05 179| 2.52 179|| 99.33% |

LC 104 BUS FAULT C|[0.00082 183| 0.00083 183|1.001 183||2.68E-03 32|2.68E-03 32| 104.00 32|| 99.34% |

EDG B HX PLUGGED C||0.00073 184| 0.00073 185|1.001 184||1.39E-04 129|1.39E-04 129 | 6.36 129|| 99.36% |

EDGESW HX A PLUGGED C||0.00073 185| 0.00073 184|1.001 185||1.39E-04 128|1.39E-04 128 | 6.36 128|| 99.37% |

250V BATTERY 3 AND BATTERY 6 COMMON CAUSE FAILURE F||0.00069 186| 0.00069 186|1.001 186||1.83E-02 6|1.83E-02 6| 704.00 6|| 99.38% |

SIGNAL FP0M FEEDWATER HASTER CONTROLLER F AILS LOW C||0.00065 187| 0.00064 187|1.001 187||2.60E-04 65|2.60E-04 65| 11.00 65|| 99.39% |

FEEDWATER AUX O!L PUMP COMMON CAUSE FTS F||0.00061 188| 0.00061 188|1.001 188||2.03E-05 237|2.03E-05 234| 1.78 233|| 99.40% |

LOOPBEDGESWFAILURETORESTOREAFTERTESTORMAINTENANCE0||0.00060 189| 0.00060 189|1.001 190||1.39E-04 131|1.39E-04 131| 6.36 131|| 99.42% |

LOOPAEDGESWFAILURETORESTOREAFTERTESTORNAINTENANCEO|[0.00060 190| 0.00060 190|1.001 189||1.39E-04 130|1.39E-04 130| 6.36 130 [[ 99.43% |

RELAY 14A100 FAILS TO ENERG1ZE C||0.00059 191| 0.00059 191|1.001 191[[4.21E-05 177|4.21E-05 177| 2.62 177|| 99.44% |

SW PUMP 13 UNAVAILABLE DUE TO CORRECTIVE MAINTENANCE M||0.00057 192| 0.00054 193|1.001 192]]2.75E-07 393|2.60E-07 399| 1.01 400|| 99.45% |

COMMON CAUSE FAILURE OF SLC PUMPS TO START F||0.00055 193| 0.00055 192|1.001 193||2.08E-05 233|2.08E-05 228| 1.80 227|| 99.46% |

FAILURE OF DIESEL PANEL CONTACT To CLOSE C||0.00052 194| 0.00052 194|1.001 195||1.37E-04 132|1.37E-04 132| 6.28 133|| 99.47% |

' ALLURE OF DIESEL PANEL CONTACT TO CLOSE C||0.00052 195| 0.00052 195|1.001 194||1.37E-04 133|1.37E-04 133| 6.28 132|| 99.48% |

LOSS OF ONE 125VDC BUS I||0.00051 196| 0.00051 196|1.001 196||1.10E-04 139|1.10E-04 139| 5.23 139|| 99.49% |

HPCI FILTER PLUGGED C||0.00047 197| 0.00048 197|1.000 197||1.72E-05 243|1.72E-05 238| 1.66 238|| 99.49% |

PSD 3445 FAILS TO REMAIN CLOSED C||0.00046 198| 0.00046 198|1.000 198||2.50E-04 74|2.50E-04 87 | 10.60 93|| 99.50% |

ACB 152-408 FAILS TO REMAIN CLOSED C||0.00045 199| 0.00045 199|1.000 199||2.68E-04 63|2.68E-04 63 | 11.30 63|| 99.51% |

MO-2015 FAILS TO OPEN C||0.00045 200| 0.00044 200|1.000 200||3.91E-06 361|3.90E-06 362| 1.15 362|| 99.52% |

OREAKER 52-302 F AILS TO RENAIN CLOSED C||0.00043 201 | 0.00043 201|1.000 201||2.57E-04 73|2.57E-04 66 | 10.90 72|| 99.53% |

CCHMON CAUSE FAILURE OF CS AND RHR INJ CHK VLVS TO OPEN F||0.00043 202| 0.00043 202|1.000 202 ||5.10E-03 19|5.10E-03 19 | 197.00 19 || 99.53% |
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TABLE Add-82
CALCULATED IMPORTANCE HEASURES FOR PLANT X

=====================________________==================__________=__________================================================____________===============================|
|| RISK REDUCTICN RANKINGS || RISK INCREASE RANKINGS || |

-========================|
||====-----_ ---

-_-____=========================================|==========-------|_ISK ACHIEVE ||
BA5IC EVENT DESCRIPTION

||FUSSELL- | CRITICALITY |RISKREDUCT.|| BIRNBAUM PISK INCREASE R CUM % RISK |
AND

TYPE OF BASIC EVENT ||VESELY | | WORTH || | | WORTH || CONTRIBUTION [

||T-T(0)/T RANK)(BIRN*U)/TRANK|T/T(0) RANK ||T(1)-T(0) RANK | T(1)-T RANK]T(1)/T RANK || T-T(0)/ SUM]

(A) || (O (C) | (D) (E) | (F) (G) || (H) (1) | (J) (K) | (L) (M) || (N) |

|| ____|
-_ ____| ______ ____| ____|

-

____|________ ____|j ________ |

BREAKER 52-402 FAILS TO REMAIN CLCSED C}|0.00042 203| 0.00042 203|1.000 203||2.50E-04 75|2.50E-04 78| 10.60 84|| 99.54% |

LC TRANSFORMER TRX30 INTERNAL FAUT.T C||0.00042 204| 0.00042 204|1.000 204||6.99E-04 44|6.99E-04 49 | 27.90 49|| 99.55% |

VACUUM DREAKER A0-2382E FAILS TO CLOSE C||0.00038 205| 0.00038 212|1.000 209[[1.07E-05 281|1.07E-05 277| 1.41 276|| 99.56% |

VACUUM BREAKER A0-2382A FAILS TO CLOSE C||0.00038 206| 0.00038 211|1.000 205||1.07E-05 283|1.07E-05 274| 1,41 274|| 99.56% |

VACUUM BREAKER A0-2382F FAILS TO CLOSE C||0.00038 207| 0.00038 208|1.000 211||1.07E-05 2,85|1.07E-05 278| 1.41 275|| 99.57% |

VACUU't OREAKER A0-2382C FAILS TO CLOSE C||0.00038 208| 0.00038 209|1.000 208||1.07E-05 282|1.07E-05 276| 1.41 281 || 99.58% |

VACUUM BREAKER A0-23328 FAILS TO CLOSE C||0.00038 209| 0.00038 210 | 1.000 210||1.07E-05 280|1.07E-05 275| 1.41 278|| 99.58% {

VACUUM DREAKER AO-2382G FAILS TO CLOSE C[|0.00038 210| 0.00038 205|1.000 212]]1.07E-05 286|1.07E-05 279| 1.41 200|| 99.59% |

VACUUM BREAKER A0-2382K FAILS TO CLOSE C||0.00038 211| 0.00038 206 | 1.000 207||1.07E-05 279|1.07E-05 281| 1.41 277|| 99.60% |

VACUUM DREAKER A0-2382H FAILS TO CLOSE C||0.00038 212| 0.00038 207|1.000 206||1.07E-05 284|1.07E-05 280| 1.41 279|| 99.61% |

BREAKER 52-408 FAILS TO REMAIN CLOSED C||0.00038 213| 0.00038 214|1.000 213||2.24E-04 94|2.24E-04 94| 9.60 94|| 99.61% |

At 593 FAILS TO OPEN C||0.00038 214| 0.00038 213|1.000 214][7.55E-06 327|7.54E-06 325| 1.29 323|| 99.62% |

AUXILIARY OIL PUMP P61 FAILS TO RUN C||0.00037 215| 0.00036 216|1.000 215||3.91E-06 362|3.90E-06 361| 1.15 361|| 99.63% |

BREAKER 52-308 FAILS TO nEMAIN CLOSED C||0.00036 216j 0.00036 215|1.000 216||2.15E-04 95 | 2.15E-04 95| 9.27 95 || 99.63% |

BATTERY COMMON CAUSE BETA FACTOR F||0.00036 217| 0.00005 333|1.000 217||9.31E-09 412 | 0.00E+00 405| 1.00 403|| 99.64% |

RCIC Y STRAINER 4262 PLUGGED C[[0.00034 218| 0.00034 217 | 1.000 218||1.22E-05 259|1.22E-05 254j 1.47 254|| 99.65% |

CHECK VALVE ESW-i-1 FAILS TO OPEN C|]O.00034 219| 0.00034 219|1.000 219||1.34E-04 134|1.34E-04 134| 6.16 134|| 99.65% |

CHECK VALVE ESW-1-2 F AILS TO OPEN C||0.00034 220| 0.00034 218|1.000 220||1.34E-04 135|1.34E-04 135| 6.16 135|| 99.66% |

REACTOR PRESSURE SENSORS PS-2-3-53 A&B COMON CAUSE FAILURF ||0.00033 221| 0.00033220|1.000 221||4.08E-04 57|4.08E-04 57 | 16.70 57 || 99.66% |

BUS 15 FAULT C||0.00033 222| 0.00033 221 | 1.000 222||1.06E-03 40|1.06E-03 40| 41.70 40|| 99.67% |

COMMON MODE FAILURE OF REACTOR FEED PUMPS TO START F||0.00032 223| 0.00032 222|1.000 223||1.66E-05 245|1.66E-05 240| 1.64 241|| 99.68% |

LC 103 eUS FAULT C||0.00028 224j 0.00028 223|1.000 224||9.13E-04 43|9.13E-04 43| 36.10 43|| 99.68% |

COMMON CAUSE FAILURE OF ESU PUMPS Pill C/D TO START F||0.00028 225| 0.00027 224|1.000 225||1.95E-05 239|1.95E-05 236| 1.75 236|| 99.69% |

CONDENSATE PUMP A BRNG. LUBE Olt PUMP FAILS TO RUN C||0.00027 226| 0.00026 226|1.000 226||3.13E-06 364|3.12E-06 364| 1.12 364|| 99.69% |

COMMON CAUSE FAILURE OF LEV TRANS 72 A,B,C,D F||0.00026 227 | 0.00026 225|1.000 227||9.05E-04 44|9.05E-04 44| 35.80 44 || 99.69% |

OREAKER 52-404 FAILS TO RENAIN CLOSED C||0.00025 228| 0.00025 227|1.000 228||1.50E-04 121|1.50E-04 121| 6.76 121|| 99.70% |

HPCI PUMP P-209 FAILS TO RUN C||0.00025 229| 0.00025 228|1.000 229||1.40E-05 253|1.40E-05 248| 1.54 248|| 99.70% |

OPERATOR INAPPROPRI ATELY CROSS-TIE LC 104 TO LC 103 0||0.00024 230| 0.00020 238|1.000 230 | p.26E-07 382|5.20E-07 381| 1.02 384|| 99.71% |

M ||0.00024 231| 0.00021 234 |1.000 231 ||5.26E-07 383|5.20E-07 383| 1.02 382|| 99.71% |
COND PUMP P-10 CORRECTIVE MAINTCHANCE

COMMON CAUSE FAILURE OF SLC SQU1BS TO FIRE F||000024 232| 0.00024 229|1.000 232||2.08E-05 234|2.08E-05~ 231| 1.80 230|| 99.72 % |
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TABLE Add-E2
CALCULATED IMPORTANCE MEASURES FOR PLANT X

==========n=========================n============____________________________________________==================================n==============~______=============|
|| RiSx REeUCTiON sANxtNGS || RtSx rNCREASE RANKtNGS || |

=================|

||---------============================================------]-*==============|==========IEVE.||BASIC EVENT DESCRIPTION

||FUSSELL- | CRITICALITY |RISKREDUCT.|| 8IRNBAUM RISK INCREASE RISK ACH CUM % RISK |
AND

TYPE OF BASIC EVENT ||VESELY j | WORTH || | | WORTH || CONTRIBUTION |

||T-Tt0)/T RANK |(BIRN*U)/TRANK|T/T(0) RANK ||T(1)-T(0) RANK | T(1)-T RANK |T(1)/T RANK || T-T(0)/!UM|

(A) || (8) (C) | (D) (E) | (F) (G) || (H) (1) | (J) (K) | (L) (M) || (N) |

_ _ _ _ _________- - _ _ _ _ _ _ _ _ || ____; ____| ____|i ____j --

____| ________ ____|| ___ ____ |

LOOP A EDGESW OUT FOR CORRECTIVE NAINTENANCE M[]O.00023 233| 0.00023 232 | 1.000 234||1.30E-04 136|1.30E-04 137 | 5.99 136|| 99.72% |

LOOP B EDGESW OUT FOR CORRECTIVE MAINTENANCE M||0.00023 234| 0.00023 231|1.000 233||1.30E-04 137|1.30E-04 138| 5.99 138|| 99.73% |

BREAKER 52-304 FAILS TO REMAIN CLOSED C||0.00022 235| 0.00022 233|1.000 235||1.30E-04 138|1.30E-04 136[ 5.99 137|| 99.73% |

NON-RECOVERY FACTOR FOR AC POWER TO CRD PUMPS R||0.00022 236| 0.00002 394|1.000 236||5.67E-09 413|0.00E+00 404| 1.00 428|| 99.73% |

CONDENSATE PUAP COMMON MODE FAILURES F ||0.00022 237 | 0.00021 235|1.000 237||2.50E-04 76 | 2.50E-04 80 [ 10.60 76|| 99.74% |

FILTER TO SA CONTROL PRESSURE SWITCHES PLUGGED C||0.00021 238| 0.00021 237|1.000 238||7.55E-06 328 { 7.54E-06 324| 1.29 325|| 99.74% |

LOSS OF DRYWELL C00 LING 1||0.00021 239| 0.00024 230|1.000 240||1.05E-06 37E|1.04E-06 377| 1.04 378|| 99.74% |

COMMON CAUSE F AILURE OF SV 3-142A AND B TO OPEN F ||0.00021 240| 0.00021 236 | 1.000 239||7.46E-05 159 | 7.46E-05 159| 3.87 159|| 99.75% |

COMMON CAUSE FAILURE TO RUN OF CORE SPRAY PUMPS F||0.00020 241| 0.00020 239 | 1.000 241||1.46E-05 249|1.46E-05 243| 1.56 244|| 99.75% |

COMMON CAUSE FAILURE OF LEV TRANS 72 A AND D F ||0.00019 242| 0.00019 240|1.000 243||8.74E-04 46|8.74E-04 45 | 34.60 46|| 99.76% |

COP'90N CAUSE FAILURE OF LEV TRANS 72 C,0 F ||0.00019 243{ 0.00019 241|1,000 242||8.74E-04 45|8.74E-04 46| 34.60 45|| 99.76% |

COMMON CAUSE FAILURE TO START OF CORE SPRAY PUMPS F||0.00019 244| 0.00019 242|1.000 244||1.46E-05 250|1.46E-05 244| 1.56 243|| 99.76% |

MANUAL BYPASS SW V73 FAILS TO REMAIN CLOSED C||0.00019 245| 0.00019 243|1.000 245||9.36E-06 290|9.36E-06 284| 1.36 284 || 99.77% |

Co# MON CAUSE FAILURE OF LEVEL TRANSMITTER 6-52A/B F||0.00018 246 | 0.00018 244|1.000 246||2.50E-04 77 | 2.50E-04 81| 10.60 88|| 99.77% |

COMMON CAUSE FAILURE OF ESW PUMPS P111 C/D TO RUN F ||0.00017 247| 0.00017 245|1.000 247||1.87E-05 240|1.87E-05 237| 1.72 237|| 99.77% |

COMMON CAUSE FAILURE OF FW 91-1 AND FW 94-2 TO OPEN F|[0.00017 248| 0.00017 246|1.000 252||2.50E-04 78|2.50E-04 83 | 10.60 92|| 99.78% |

COMMON CAUSE FAILURE OF FW 91-1 AND FW 91-2 TO OPEN F||0.00017 249| 0.00017 247|1.000 250||2.50E-04 82|2.50E-04 82| 10.60 78|| 99.78% |

COMMON CAUSE F AILURE OF FW 94-1 AND FW 91-2 TO OPEN F|10.00017 250| 0.00017 250|1.000 248||2.50E-04 80|2.50E-04 85 | 10.60 91|| 99.78% |

COMMON CAUSE FAILURE OF FW 91-1 AND FW 97-2 TO CPEN F||0.00017 251| 0.00017 248|1.000 251||2.50E-04 81|2.50E-04 84| 10.60 82|| 99.78% |

COMMON CAUSE FAILURE OF FW 97-1 AND 91-2 TO OPEN F||0.00017 252| 0.00017 249|1.000 249||2.50E-04 79|2.50E-04 86| 10.60 77|| 99.75% |

MO-2061 RELAY 72/2M FAILS TO ENERGlZE C||0.00017 253| 0.00016 253|1.000 260||1.17E-05 278|1.17E-05 269| 1.45 268|| 99.79% |

RELAY 23AX23 FAILS TO ENERGIZE C||0.00017 254| 0.00016 255|1.000 268||1.17E-05 272|1.17E-05 257| 1.45 261|| 99.79% |

MO-2061 RELAY 72/1F FAILS TO ENERGIZE C||0.00017 255| 0.00016 256|1.000 255||1.17E-05 268 | 1.17E-05 260| 1.45 266|| 99.80% |

MO-2068 RELAY 72/2M FAILS TO ENERG1ZE C||0.00017 256] 0.00016 266|1.000 254||1.17E-05 267|1.17E-05 272| 1.45 269|| 99.80% |

No-2036 RELAY 72/2F FAILS TO ENERGIZE C||0.00017 257| 0.00016 258|1.000 265||1.17E-05 264|1.17E-05 263| 1.45 256|| 99.80% |

RELAY 23AK2 FAJL3 TO ENERGIZE C||0.00017 258| 0.00016 268|1.000 264||1.17E-05 269|1.17E-05 258 | 1.45 255|| 99.81% |

MO-2062 RELAY 72/2F FAILS TO ENERGtZE C]]O.00017 259| 0.00016 260|1.000 269||1.17E-05 277|1.17E-05 265| 1.45 263|| 99.81% |

MO-2062 RELAY 72/1F FAILS TO ENERGIZE C||0.00017 260| 0.00016 264|1.000 256||1.17E-05 265|1.17E-05 261| 1.45 273|| 99.81% |

HO-2062 CELAY 72/2M FAILS TO ENERGIZE C||0.00017 261 | 0.00016 251|1.000 266||1.17E-05 270|1.17E-05 270| 1.45 257|[ 99.81% |

MO-2062 RELAY 72/2M FAILS TO ENERG12E C||0.00017 262[ 0.00016 262|1.000 270||1.17E-05 263|1.17E-05 271| 1.45 265|| 99.82% |

ADD 82-9
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CALCULATED IMPORTANCE NEASURES FOR PLANT X TABLE Add-B2

.= -m m = m = = = = mm m m -m = = = = = = = m = m - _ - = = = mmm = =. = = m = = m m = m = = = = = = = = m m = . = . . m = m . m = . . . .m = . = . .. .. .. . . |
|| RISK FEDUCTION RANKINGS || RISK INCREASE RANKINGS || |

| | = = m m---- - _mm - --- - = = = == = = = = = = = = = = m = = = = = = = m = m . = m m m= |BASIC EVENT DESCRtr110N

AND ||FUSSELL- | CRITICALITY |RISKREDUC).|| BIRNBAUM |RISKINCREASE |RISKACHIEVE. || CUM % RISK |

TYPE OF BASIC EVENT ||VESELY | | WORTH || | | WORTH |] CONTRIBUTION]

||T-T(0)/T RANK)(BIRN*U)/TRANK|T/T(0) RANK ||T(1)-T(0) RANK] T(1)-T RANK | T(1)/T RANK || T-T(0)/ SUM [

m || <e) (C) | (D) (E) | (F) (G) || (s) (i) | (;) (x) | (t) (M) || (N) |

- - - - - - - - - - --- ------- || ----| ---| ------ ----||- ----| ---|
-- ----|| |

"0-2068 RELAY 72/2F FAILS TO ENERGIZE C||0.00017 263j 0.00016 263|1.000 261||1.17E-05 260|1.17E-05 267| 1.45 262|| 99.82% |

RELAY 72/1F FAILS TO ENERG1ZE C||0.00017 264| 0.00016 254|1.000 271 ||1.17E-05 271 | 1.17E-05 259| 1.45 267 || 99.82% |

MO-2062 RELAY 72/2F FAILS 70 CNERGIZE C||0.00017 265| 0.00016 252|1.000 262||1.17E-05 274|1.17E-05 266| 1.45 271|| 99.83% |

RELAY 23 181A FAILS TO ENERGIZE C ||0.00017 266| 0.00016 257 | 1.000 258[[1.17E-05 266|1.17E-05 255 | 1.45 272 || 99.83% |

RELAY 23AK1 FAILS TO ENERGIZE C||0.00017 267| 0.00016 259|1.000 263||1.17E-05 262|1.17E-05 256| 1.45 264|| 99.83% |

MO-2036 RELAY 72/2M FAILS TO ENERGIZE C||0.00017 268| 0.00016 261|1.000 267 ||1.17E-05 261|1.17E-05 268| 1.45 259|| 99.84% |

HPCI AOP P-217 RELAY 72/M FAILS TO ENERGIZE C||0.00017 269| 0.00016 269|1.000 259||1.17E-05 R75|1.17E-05 273| 1.45 260|| 99.84% |

MO-2062 RELAY 72/1F FAILS To ENERGIZE C||0.00317 270| 0.00016 267|1.000 253||1.17E-05 276|1.17E-05 262| 1.45 270|| 99.84% |

MO-2061 RELAY 72/2F FAILS TO ENERGIZE C||0.00017 271| 0.00016 265|1.000 257||1.17E-05 273|1.17E-05 264| 1.45 258|| 99.84% |

RCIC PUMP P-207 FAILS TO RUN C ||0.00016 272| 0.00016 270|1.0C0 272||8.84E-06 294|8.84E-06 288| 1.34 289|| 99.85% |

TRANSFORMER #11 INTERNAL FAULT C||0.00015 273| 0.00015 272|1.000 273||2.50E-04 83|2.50E-04 79| 10.60 80 || 99.85% |

COMMON CAUSE FAILURE TO RUN OF HPCI AND RCIC PUMPS F||0.00015 274| 0.00015 271|1.000 274||2.03E-04 96|2.03E-04 96| 8.81 96|| 99.85% |

CORE SPRAY TRAIN D OUT FOR CORRECTIVE MAINTENANCE M||0.00014 275| 0.00014 273|1.000 275||2.34E-05 226|2.34E-05 225| 1.90 225|| 99.86% |

COMMON CAUSE FAILURE OF VSF 9 AND 10 TO RUN F||0.00314 276[ 0.00014 274|1.000 276||4.32E-03 27 | 4.32E-03 27 | 167.00 27 || 99.86% |

F AILURE OF LEVEL TRANSMITTER 728 TO OPERATE C||0.00014 277| 0.00014 276|1.000 277||5.80E-05 163|5.80E-05 163| 3.23 163|| 99.86% |

LIMIT SWITCH 04S/1 F AILS TO CLOSE (M0-1987) C||0.00013 278| 0.00014 275|1.000 278||5.23E-07 384|5.20E-07 384| 1.02 383|| 99.86% |

RHRSW LOOP 2 OUT FOR CORRECTIVE MAINTENANCE M|[0.00012 279| 0.00014 277|1.000 279|]5,23E-07 385|5.20E-07 386| 1.02 385|| 99.87% |

FAILURE OF SWITCH 10AS190 70 CLOSE C||0.00012 280| 0.00013 278 | 1.000 280||5.23E-07 386|5.20E-07 385| 1.02 387|| 99.87% |

BATTERY 6 FUSE DLOWN C|j0.00012 281| 0.00012 280|1.000 281||8.35E-05 157 | 8.35E-05 157| 4.21 157 || 99.87% |

DG 11 CONTROL SWITCH CONTACT FAILURE TO RENAIN CLOSED C||0.00011 282| 0.00011 292|1.000 288||1.01E-04 147 | 1.01E-04 148| 4.88 140|| 99.87% |

CONTACT 186-502 FAILS To REMAIN CLOSED C||0.00011 283| 0.00011 289|1.000 287||1.01E-04 145 | 1.01E-04 146| 4.88 143|| 99.87% |

FAILURE OF 152-511 CONTACT TO REMAIN CLOSED C||0.00011 284| 0.00011 285|1.000 286||1.01E-04 149 | 1.01E-04 142| 4.88 149|| 99.88% |

FAILURE OF CONTACT 152-502 To REMAIN CLOSED C||0.0C011 285| 0.00011 291 | 1.000 292||1.01E-04 140|1.01E-04 141| 4.88 142|| 99.88% |

FAILURE OF 152-501 CONTACT TO REMAIN CLOSED C|[0.00011 286| 0.00011 287 | 1.000 290||1.01E-04 148|1.01E-04 140| 4.88 150|| 99.88% |

FAILURE OF ACB 602 CONTACT TO REMAIN CLOSED C||0.00011 287| 0.00011 290|1.000 285||1.01E-04 143|1.01E-04 147 | 4.88 148|| 99.88% |

FAILURE OF CONTACT 152-601 TO REMAIN CLOSED C||0.00011 288| 0.00011 282|1.000 282||1.01E-04 146|1.01E-04 143| 4.88 144|| 99.88% |

DG 12 CONTROL SWITCH CONTACT FAILURE TO REMAIN CLOSED C||0.00011 289| 0.00011 284|1.000 284||1.01E-04 142|1.01E-04 149 | 4.88 141|| 99.89% |

FAILURE OF CONTACT 152-610 To RtMAIN CLOSED C||0.00011 290| 0.00011 286|1.000 289||1.01E-04 150[1.01E-04 145| 4.88 146|| 99.89% |
,

FAILUSE OF CON 1ROL SUITCH 152-502 CONTACTTOREMAINCLOSEDC||0.00011291| 0.00011 288|1.000 293||1.010-04 151|1.01E-04 150| 4.88 145|| 99.89% |

tAILURE OF 152-602 CONTACT TO RCHAIN CLOSED C||0.00011 292| 0.00011 281|1.000 291||1.01E-04 144|1.01E-04 144 | 4.88 151|| 99.89% |

ADD B2-10
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CALCULATED IMPORTANCE MEASURES FOR PLANT X TABLE Add-82
=====mmm==.mm=_ __=mm = =m _ _ _ _ ___ __ = _ _ _ _m =mmmmm=... ;....m = m = m.....= m. .. . . .=.m = m m m m

|| RISK REDUCTION RANKINGS || RISK INCREASE RANKINGS || |

basic EVENT cESCRiFTiON ||=====m======--------------=m========= m=====m-==========m===-=====--==--.1
AND ||FUSSELL- | CRITICALITY |RISKREDUCT.|| 81RNBAUM |RISKINCREASE |RISKACHIEVE. || CUM % RISK |

TYPE OF BASIC EVENT ||VESELY | | WORTH || | | WORTH || CONTRIBUTION |

||T-T(0)/T RANK |(BIRN*U)/TRANK|T/T(0) RANKj|T(1)-T(0) RANK | T(1)-T RANK |T(1)/T RANKjj T-T(0)/ SUM |

(A> || <B) (C) | <D) (E) | (F) (G) || cn> <r>| <a) (K) | <t> <M>|| (N) |

|| ____| ___-| ____;; ____| ____| ___ | | j

FAILURE OF HANDSWITCH 152-602 CONTACT TO REMAIN CLOSED C||0.00011 293| 0.00011 283|1.000 283||1.01E-04 141|1.01E-04 151| 4.88 147|| 99.89% |

SWITCH 14AS138 FAILS TO REMAIN CLOSED C||0.00011 294| 0.00011 293|1.000 294||2.89E-05 211|2.89E-05 207| 2.11 209|| 99.90% |

I COMMON CAUSE FAILURE TO OPEN OF MO-1753 AND MO-1754 F||0.00011 295| 0.00011 294|1.000 295||1.35E-05 254|1.35E-05 249| 1.52 249|| 99.90% |

CV-1729 FAILS TO OPEN C||0.00010 296| 0.00012 279|1.000 296||5.23E-07 387|5.20E-07 388| 1.02 381|| 99.90% |

CHECtt VALVE AS 1-1 FAILS TO CLOSE C||0.00010 297| 0.00010 295|1.000 297|]6.24E-06 331.|6.24E-06 328| 1.24 329|| 99.90% |

Fa! LURE To MANUALLY ALIGN THE CRD SYSTEM O||0.00010 298| 0.00004 346|1.000 298||2.51E-09 414|0.00E+00 418| 1.00 415|| 99.90% |

COMMON CAUSE FAILURE OF ESW 17 AND 18 TO OPEN F||0.00009 299| 0.00009 298|1.000 300||2.89E-04 58|2.89E-04 58 | 12.10 59|| 99.90% |

COMMON CAUSE FAILURE OF ESW 4-1 AND 4-2 TO OPEN F||0.00009 300| 0.00009 296|1.000 301||2.89E-04 59|2.89E-04 60| 12.10 58|| 99.91% |

COMMON CAUSE FAllVRE OF ESW 23 AND 24 To OPEN F||0.00009 301| 0.00009 297|1.000 299||2.89E-04 60|2.89E-04 59| 12.10 60|| 99.91% |

FQlLURE OF RELAY 144K18 70 REMAIN ENERG1 ZED C|[0.00008 302| 0.00008' 300|1.000 302||2.89E-05 212|2.89E-05 206| 2.11 207|| 99.91% |

RELAY K101A FAILt;RE C||0.00008 303| 0.00008 299|1.000 303||5.72E-06 332|5.72E-06 330| 1.22 330|| 99.91% |

COMMON CAUSE FAILURE OF WASTE SAMPLE PUMPS TO START F||0.00008 304| 0.00007 328|1.000 304||2.62E-07 394|2.60E-07 400| 1.01 396 || 99.91% |

COMMON CAUSE FAILURE OF P-5A/B To START F||0.00008 305| 0.00007 327|1.000 305||2.62E-07 395|2.60E-07 401| 1.01 392|| 99.91% |

RELAY 72M FAILS TO ENERG1ZE C||0.00008 306| 0.00008 320|1.000 312||5.46E-06 348|5.46E-06 347| 1.21 348|| 99.92% |

RELAY 722F FAILS TO ENERGIZE C||0.00008 307| 0.00008 317|1.000 316||5.46E-06 344|5.46E-06 345| 1.21 333|| 99.92% |

RELQY 721F FAILS To ENERG1ZE C||0.00008 308| 0.00008 309|1.000 307||5.46E-06 338|5.46E-06 338 | 1.21 342|| 99.92% |

RELAY 72M FAILS TO ENERGIZE C||0.00008 309| 0.00008 323|1.000 308||5.46E-06 352|5.46E-06 349| 1.21 345|| 99.92% |

RELAY 72M FAILS To ENERGIZE C||0.00008 310| 0.00008 311|1.000 318||5.46E-06 349|5.46E-06 350| 1.21 347|| 99.92% |

RELAY.722F FAILS TO ENERG1ZE C||0.00008 311| 0.00008 319|1.000 324||5.46E-06 342|5.46E-06 341| 1.21 341|| 99.92% |

RELAY 722F FAILS TO ENERGIZE Cj|0.00008 312| 0.00008 313|1.000 317||5.46E-06 345|5.46E-06 34,3| 1.21 351|| 99.92% |

RELAY 13AK1 FAILS TO ENERG1ZE C||0.00008 313| 0.00008 322|1.000 320||5.46E-06 340|5.46E-06 332| 1.21 334|| 99.93% |

RELAY 72M FAILS TO ENERG12E C||0.00008 314| 0.00008 315|1.000 313||5.46E-06 335|5.46E-06 346| 1.21 336|| 99.93% |

RELAY 721F FAILS TO ENERG1ZE C||0.00008 315| 0.00008 321|1.000 306||5.46E-06 334|5.46E-06 336| 1.21 331|| 99.93% [

RELAY 722F FAILS TO ENERGIZE C||0.00008 316| 0.00008 306|1.000 323||5.46E-06 339|5.46E-06 344| 1.21 343|| 99.93% |

RELAY 721F FAILS TO ENERGIZE C||0.00008 317| 0.00008 308|1.000 314||5.46E-06 346|5.46E-06 334| 1.21 337|| 99.93% |

RELAY 722F FAILS To ENERG12E C||0.00008 318[ 0.00008 310|1.000 315||5.46E-06 353|5.46E-06 342| 1.21 335|| 99.93% |

RELAY 72H FAILS To ENERGlZE C||0.00008 319| 0.00008 312|1.000 319||5.46E-06 347|5.46E-06 351 | 1.21 346[[ 99.93% |

RELAY 72M FAILS TO ENERGIZE C||0.00008 320| 0.00008 314|1.000 325||5.46E-06 343|5.46E-06 348| 1.21 350|| 99.94% |

RFLAY 13AK2 FAILS TO ENERG1ZE C||0.00008 321| 0.00008 316|1.000 310||5.46E-06 350|5.46E-06 333| 1.21 344|| 99.94% |

RELAY 721F F AILS TO ENERG12E C||0.00008 322| 0.00008 318|1.000 322||5.46E-06 351|5.46E-06 339| 1.21 339|| 99.94% |

ADD B2-11

. _ _ _ _ _ _ _ _ _ . - - - . _. _ _ ~ _



OMLAMMEM

NEDC-32264

TABLE Add-B2 j
CALCULATED IMPORTANCE MEASURES FOR PLANT Xm m = = = m =.m.. m m = m= = = == _ _ _ . _ _ _ m m m = = = = m = m m m m . . m.m = = =. _ .- _ _ _ _ _ _ _ m = = m. . _ _ _ _ . mm m _ _ _ _ __==.=m ===.m=..j

|| RISK REDUCTION RANKINGS || RISK INCREASE RANKINGS || |

| | = = = = = = - m m m m--- =---- -- - - - - - --- - _ - m = = = = == = = = m m m = = = = m-m = . |
|

sASit EVENT DESCRIPTION
AND ||FUSSELL- | CRITICALITY |RISKRECUCT.|| BIRNBAUM |RISKINCREASE |RISKACHIEVE.|| COM% RISK [

TYPE OF BASIC EVENT ||VESELY | | WORTH || | | WORTH || CONTRIBUTION |
|

||T-T(0)/T RANK](BIRN*U)/TRANK|T/T(0) RANKj|T(1)-T(0) RANK | T(1)-T RANK |T(1)/T RANK || T-T(0)/ SUM |

m || (B) (C) ] m m| m (G) || m m| m m| (o m || (N) |

|i ____; - ____i______ ____{|- ____| ____|______ ____|| _ |

RELAY 722F FAILS 70 ENERGIZE C||0.00008 323| 0.00008 305|1.000 311||5.46E-06 336|5.46E-06 340| 1.21 338|| 99.94% |

RELAY 721F FAILS 70 ENERGIZE C||0.00008 324| 0.00008 324|1.000 309||5.46E-06 337 | 5.46E-06 337| 1.21 340|| 99.94% |

RELAY 721F FAILS TO ENERGIZE C||0.00008 325| 0.00008 307|1.000 321||5.46E-06 341|5.46E-06 335| 1.21 332|| 99.94% |

MCC 31 BUS FAULT C||0.00008 326| 0.00008 301|1.000 328||2.50E-04 84|2.50E-04 76| 10.60 79|| 99.94% |

OUS 13 rAutT C||0.00m8 327| 0.00008 304|1.000 326||2.50E-04 e512.50E-04 74 | 10.60 75|| 99.94% |

MCC 41 BUS FAULT C ||0.00(X)8 328| 0.00008 302]1.000 327[j2.50E-04 87|2.50E-04 77 | 10.60 87|| 99.95% |

DUS 14 FAULT Cjj0.00008 329 | 0.00008 303|1.000 329||2.50E-04 86|2.50E-04 75| 10.60 74|| 99.95% |

CHECK VALVE ESW-4-2 FAILS To OPEN C||0.00008 330| 0.00007 325|1.000 330||2.99E-05 205|2.99E-05 205| 2.15 205|| 99.95% |

CORE SFRAY TR AIN B F AILURE TO RESTORE AFTER TEST OR MAINT O ||0.00007 331| 0.00007326|1.000 331||1.66E-05 246|1.66E-05 239| 1.64 240|| 99.95% |

COMMON CAUSE FACTOR FOR CRD PUMPS F||0.00006 332| 0.00001 415 | 1.000 333||1.54E-09 415|0.00E+00 403 | 1.00 414|| 90.95% |

CRD OUT FOR CORRECTIVE MAINTENANCE M||0.00006 333| 0.00000 420|1.000 332||1.54E-09 416|0.00E*00 419| 1.00 412|| 99.95% |

COMMON CAUSE FAILURE OF LEV TRANS 72 A,B,C F||0.00005 334[ 0.00005 335|1.000 337||6.97E-04 52|6.97E-04 50| 27.80 53 || 99.95% |

COMMON CAUSE FAILURE OF LEV TRANS 72 A,C,D F ||0.00005 335| 0.00005 337 | 1.000 336||6.97E-04 50|6.97E-04 52| 27.80 52|| 99.95% |

COMMON CAUSE FAILURE OF LEV TRANS 72 B,C,D F||0.00005 336| 0.00005 336|1.000 334][6.97E-04 53|6.97E-04 53 | 27.80 51|| 99.96% |

COMMON CAuSE rAttuRe or lev TRaNS 72 A,B,0 r|j0.00005 337| 0.00005 334|1.000 335||6.97E-04 51|6.97E-04 51| 27.80 50|| 99.96% |

COMMON CAUSE FAILURE TO RUN OF ALL THREE SW PUMPS F||0.00005 338| 0.00005 338|1.000 338||2.50E-04 88|2.50E-04 92 | 10.60 81|| 99.96% |

SW PUMP #11 FAILS TO RUN C||0.00005 339| 0.00005 340|1.000 339||1.27E-05 256|1.27E-05 252| 1.49 250|| 99.96% |

SW PUMP #12 FAILS TO RUN C||0.00005 340 | 0.00005 339|1.000 340||1.27E-05 255 | 1.27E-05 253| 1.49 252|| 99 M % |

SWITCH 14AS13A FAILS TO REMAIN CLOSED C]]O.00005 341| 0.00005 341|1.000 341||1.27E-05 257|1.27E-05 251| 1.49 253|| 99.96% |

FW-94-2 FAILS TO OPEN C{{0.00005 342| 0.00005 342|1.000 343||8.58E-06 296|8.58E-06 293| 1.33 318|| 99.96% |

FW-97-2 F AILS TO OPEN C||0.00005 343| 0.00005 343|1.000 342||8.58E-06 295|8.58E-06 294| 1.33 307|| 99.96% |

CONDENSATE PUMP B ERNG. OIL PUMP FAILS TO RUN C|{0.00005 344 | 0.00004 345|1.000 344[[5.21E-07 388 [ 5.20E-07 382| 1.02 388|| 99.96% |

CHECK VALVE XP-3-2 FAILS TO OPEN C||0.00004 345| 0.00007 329|1.000 346||2.61E-07 397|2.60E-07 394| 1.01 397|| 99.96% |

CHECK VALVE XP-3-1 FAILS TO OPEN C||0.00004 346| 0.00007 330|1.000 345||2.61E-07 396|2.60E-07 393| 1.01 391|| 99.96%' ]

RELAY 420015 OPEN CC L FAILS TO ENERGIZE (420) C||0.00004 347| 0.00004 344|1.000 347||3.12E-06 365|3.12E-06 365| 1.12 365|| 99.96% |

DG11 BREAKER 152-502 FAILS TO REMAIN CLOSED C||0.00004 348| 0.00004 348|1.000 348||7.20E-05 160|7.20E-05 160| 3.77 160|| 99.97% |

DG12 DREAKER 152-602 FAILS TO REMAIN CLOSED C||0.00004 349| 0.00004 347|1.000 349||7.20E-05 161|7.20E-05 161| 3.77 161|| 99.97% |

FEEDUATER PUMP P-20 CORRECTIVE HAINTENANCE M||0.00004 350| 0.00000 421|1.000 350||9.49E-10 417|0.00E+00 414|
1.00 420|| 99.97% |

CHCCK VALVE ESu.4-1 FAILS To OPEN C||0.00004 351[ 0.00004 349|1.000 351||1.43E-05 252|1.43E-05 247| 1.55 247|[ 99.97% |

RLLAY 14AK1 A DEENERG12ES C||0.00004 352| 0.00004 350|1.000 352||1.27E-05 258|1.27E-05 250| 1.49 251|| 99.97% |
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TABLE Add-82
CALCULATED IMPORT ANCE MEASURES FOR PL ANT X

==============e========================m______=______=====_m____________________3========================================__.____________===_________===================|
|| RISK REDUCTION RANKINGS || RISK INCREASE RANKINGS || |

======= - _-_-___=========================|

| | = ==== ==== = = === == = = = = = == = = = = = = = = = = = = = = = = = = = = = = =| =| = === = = = = = = = = = = = =| = = = =S K I N C R E A S E
BASIC EVENT DESCRIPTION

||FUSSELL- | CRITICALITY | RISK REDUCT. BIRNOAUM RI |RISKACHIEVE. || CUM % RISK |AND

TYPE OF BASIC EVENT ||VESELY | | VORTH || | | WORTH || CONTRIBUTION |

||T-T(0)/T RANK |(BIRN*U)/TRANK|T/T(0) RANK ||T(1)_T(0) RANK | T(1)-TRANK]T(1)/T RANK || T-T(01/ SUM |

(A) || (B) (C) | (D) (E) | (F) (G) || (H) (1) | (J) (K) | (L) (H) || (N) |

|
________________ || ____| __ ____| ______ ____jj ____| _______. ____| ________ ____|| ________

__________ _.__ - - _

BPEAKER 84318 FAILS TO REMAIN CLOSED C||0.00003 353| 0.00003 351 | 1.000 353||2.03E-05 238|2.03E-05 233| 1.78 234 || 99.97% |

SLC TANK HEATER FAILS C||0.00003 354| 0.00003 352]1.000 354||1.46E-05 251|1.46E-05 246| 1.56 246|| 99.97% |

MO-2062 RELAY 72/1R CONTACTS FAIL To CLOSE C||0.00003 355| 0.00003 356|1.000 360||8.58E-06 297|8.58E-06 303 | 1.33 306|| 99.97% |

No-2062 RELAY 72/1R CONTACTS FAIL TO CLOSE C||0.00003 356| 0.00003 367|1.000 365||8.58E-06 299|8.58E-06 302|
1.33 294|| 99.97% |

M0-2062 RELAY 72/2R CONTACTS FAIL TO CLOSE C||0.00003 357 | 0.00003 360|1.000 362||8.58E-06 302|8.58E-06 307| 1.33 293 || 99.97% |

RELAY 23AK27 CONTACTS Fall TO CLOSE C||0.00003 358| 0.00003 363|1.000 356||8.58E-06 308|8.58E-06 298| 1.33 304|| 99.97% |

MO-2036 RELAY 72/2R CONTACTS FAIL TO CLOSE C||0.00003 359| 0.00003 361 | 1.000 366||8.58E-06 310|8.58E-06 305| 1.33 293|| 99.97% |

MO-2068 RELAY 72/2R CONTACTS FAIL TO CLOSE C||0.00003 360[ 0.00003 366|1.000 367||8.56E-06 298|8.58E-06 304| 1.33 308|| 99.97% |

MO-2068 RELAY 72/2P CONTACTS FAIL TO CLOSE C||0.00003 361| 0.00003 362|1.000 368||8.58E-06 311|8.58E-06 309 | 1.33 311|| 99.97% |

RELAY 23AK25 CONTALTS FAIL TO CLOSE ON HIGH TORUS LENEL C||0.00003 362| 0.00003 355|1.000 363|{8.58E-06 300|8.58E-06 297| 1.33 292|| 99.97% |

RELAY 23AK15 CONTACTS Fall TO CLOSE ON Lou CST LEVEL C||0.00003 363| 0.00003 364|1.000 359||8.58E-06 303|8.58E-06 296| 1.33 296|| 99.97% |

MO-2061 RELAY 72/1R CONTACTS FAIL TO CLOSE C||0.00003 364| 0.00003 358|1.000 369||8.58E-06 306|8.58E-06 301| 1.33 314|| 99.98% |

RELAY 23AK13 CONTACTS FAIL to CLOSE C||0.00003 365| 0.00003 357|1.000 357||8.58E-06 309|8.58E-06 295| 1.33 310|| 99.98% |

Mo-2036 RELAY 72/1R CONTACTS FAIL TO CLOSE C||0.00003 366| 0.00003 354[1.000 355 ||8,58E-06 305|8.58E-06 300| 1.33 317|| 99.98% |

MO-2061 RELAY 72/2R CONTACTS FAIL TO CLOSE C||0.00003 367| 0.00003 355|1.000 361||8.58E-06 301|8.58E-06 306| 1.33 302|| 99.98% [

M0-ZO62 RELAY 72/2R CONTACTS FAIL TO CLOSE C||0.00003 368| 0.00003 353|1.0M 364||8.58E-06 307|8.58E-06 308| 1.33 290|| 99.98% |

RELAY CONTACT 23AK28 FAILS TO CLOSE C||0.00003 369| 0.00U03 359|1.000 358||8.58E-06 304|8.58E-06 299| 1.33 316|| 99.98% |

RV-3039 FAILS TO REMAIN CLOSED C||0.00003 370| 0.00002 395|1.000 370||2.61E-07 398|2.60E-07 402| 1.01 394|| 99.98% |

DG FAN YSF10 FAILS TO RUN C||0.00003 371| 0.00003 369|1.000 372||5.62E-05 165 | 5.62E-05 164| 3.16 166|| 99 98% |

DG FAN VSFO FAILS TO RUN C||0,00003 372 | 0.00003 368 | 1.000 371 ||5.62E-05 164 | 5.62E-05 165| 3.16 167|| 99.98% |

SLC PUMP P-203-B FAILS TO START C||0.00003 373| 0.00006 332|1.000 373||2.61E-07 400|2.60E-07 392| 1.01 393|| 99.98% |

St.C PUMP P-203- A F AILS 70 START C||0.00003 374| 0.00006 331|1.000 374||2.61E-07 399|2.60E-07 391| 1.01 402|| 99.98% |

RELAY K113A FAILURE C||0.00003 375| 0.00003 370|1.000 375||2.08E-06 368|2.08E-06 367| 1.08 367|| 99.98% |

| BATTERY D11 UNAVAILABLE DUE TO CORRECTIVE MAINTENANCE M||0.00003 376| 0.00003 372|1.000 376||5.62E-05 167|5.62E-05 166[ 3.16 165|| 99.98% |

BATTERY D21 UNAVAILABLE DUE TO CORRECTIVE MAINTENANCE M||0.00003 377| 0.00003 371|1.000 377||5.62E-05 166 | 5.62E-05 167| 3.16 164|| 99.98% |
'

MCC 44 BUS Faut.T C||0.00003 378| 0.00003 373|1.000 379||9.00E-05 154|9.00E-05 154| 4.46 153|| 99.98% |

MCC 34 BUS FAULT C||0.00003 379| 0.00003 374|1.000 378||9.00E-05 153|9.00E-05 153| 4.46 154|| 99.98% |

wSrE Swtc PUMP A rAnS To START C|10.00003 380 l 0.00000 417|1.000 380 ||7.10E-10 418|0.00E400 425| 1.00 405|| 99.98% |

PunP P-5A 1 AILS To STAnT C||0.00003 331 | 0.00000 419 | 1.000 381 ]]7.10C-10 419|0.00D00 427| 1.00 413|| 99.98% |

FAILURE OF uASTE SAMPLE PUMP B TO START C||0.00003 382| 0.00000 418 \ 1.000 382||7.10E-10 420|0.00000 426| 1.00 4C6|| 99.98% |[
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CALCULATED IMPORTANCE NEASURES FOR PLANT X TA8LE Add-B2
============m====m==mm==____m==mm====m====_====|= = = m _= m== m .m = = m m m = _ m m = = = = _ = = m = = = =

|| RISK REDUCTION RANKrNGS || RISK :NCREASE RANKiNas || |

||m====~==================m===m========--m---___=mm=~==~=|BASIC EVENT DESCRrrTiON

AND ||FUSSELL- | CRITICALITY |RISKREDUCT.|| BIRNDAUM |RISKINCREASE ]RISKACHIEVE.|| CUM % RISK |

TYPE OF BASIC EVENT ||VESELY | | WORTH || | | WORTH || CONTRIBUTION |

||T-T(0)/T RANK |(BIRN*U)/TRANK|T/T(0) RANK ||T(1)-T(0) RANK | T(1)-T RANK |T(1)/T RANKjj T-T(0)/ SUM |

m || (e) (C) | (D) (E) | (n (G) || (a) (t) | (2) (K) | (t) (n) || (N) |

|; ___ | - ___| ____ __; | ____; _ _ ___ ____i_______ __ | | _ _ _ _ _ _ _ i_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

PUMP P-58 FAILS TO START C||0.00003 383| 0.00000 416|1.000 383||7.10E-10 421|0.00E+00 428| 1.00 416|| 99.99% |

CHAPGER D80 RANDOM FAILURE C||0.00003 384| 0.00003 376|1.000 385||8.58E-06 312|8.58E-06 292| 1.33 319|| 99.99% |

CHARGER D70 RANDOM FAILURE C||0.00003 385| 0.00003 377 | 1.000 384||8.58E-06 313|8.58E-06 291| 1.33 313|| 99.99% |

CHECK VALVE HPO-2 FAILS TO OPEN C||0.00002 386| 0.00002 384|1.000 392||8.58E-06 320|8.58E-06 318| 1.33 315|| 99.99% |

CHECK VALVE HPO-1 F AILS TO OPEN C||0.00002 387| 0.00002 381|1.000 390||8.58E-06 116|8.58E-06 317| 1.33 312|| 99.99% |

CHECK VALVE HPCI-18 F AILS TO OPEN c||0.00002 388| 0.00002 382|1.000 386||8.58E-06 314|8.58E-06 314| 1.33 299|| 99.99% |

CHECK VALVE HPCI 0 FAILS TO OPEN C||0.00002 389| 0.00002 379|1.000 388||8.5BE-06 318|8.58E-06 312| 1.33 291[[ 99.99% [

PRESSURE SVITCH PS-1 DOES NOT CLOSE ON LOW OIL PRESSURE C||0.00002 390| 0.00002 380|1.000 389||8.58E-06 321|8.58E-06 310| 1.33 309|| 99.99% |

CHECK VALVE HPCI-10 FAILS TO OPEN C||0.00002 391| 0.00002 385|1.000 391||8.58E-06 317|8.58E-06 313| 1.33 305|| 99.99% |

HPCI STEAM LINE DRAIN AND ALARM FAIL ON INITIAL START C||0.00002 392| 0.00002 378|1.000 393||8.58E-06 315|8.58E-06 319| 1.33 301|| 99.99% |

| A0 23-18 FAILS TO #EN C||0.00002 393| 0.00002 383|1.000 387||8.58E-06 319|8.58E-06 311| 1.33 297|| 99.99% |

| 180 PANEL FrPLY FUSE BLOWOUT C||0.00002 394| 0.00002 386|1.000 394||8.58E-06 322|8.58E-06 290| 1.33 295|| 99.99% |

| CV 1470 FA!LS TO REMAIN OPEN C||0.00002 395| 0.00002 390|1.000 395||2.50E-04 91|2.50E-04 88| 10.60 85|| 99.99% |

ISOLATION VALVE CV-1478 FAILS TO REMAIN OPEN C||0.00002 396| 0.00002 389|1.000 399||2.50E-04 89|2.50E-04 89| 10.60 89|| 99.99% |

| PCV-3450A F AILS TO REMAIN OPEN C||0,00002 397| 0.00002 391|1.000 398]]2.50E-04 90|2.50E-04 90j 10.60 90|| 99.99% |

PCV-34500 FAILS TO REMAIN OPEN C||0.00002 398| 0.00002 387|1.000 397||2.50E-04 93|2.50E-04 91| 10.60 83 || 99.99% |

A0-1579 FAILS TO REMAIN OPEN C||0.00002 399| 0.00002 388|1.000 396[[2.50E-04 92|2.50E-04 93| 10.60 86|[ 99.99% |

FAILURE OF RELAY 95-7 TO ENERGIZE C||0,00002 400| 0.00002 393|1.000 401||1.56E-06 376|1.56E-06 374| 1.06 375|| 99.99% |

FAILURE OF RELAY 95-8 TO ENERGIZE C||0.00002 401| 0,00002 392|1.000 400||1.56E-06 375|1.56E-06 375| 1.06 374 || 99.99% |

HPCI-32 FAILS TO OPEN C||0.00002 402| 0.00002 396|1.000 402||8.58E-06 323|8.58E-06 316| 1.33 300|| 99.99% |

f
HPCI-31 FAILS TO OFEN C||0.00002 403| 0.00002 397|1.000 403||8.58E-06 324|8.58E-06 315| 1.33 303|| 99.99% |

| CONDENSATE PUMP A FAILS TO RUN C||0.00002 404| 0.00002 398|1.000 404||2.60E-06 366|2.60E-06 366| 1.10 366|| 99.99% |

2A FEEDWATER AUX OIL PUMP F AILS TO START C||0.00002 405| 0.00000 424|1.000 405||4.19E-10 422]0.00E+00 412| 1.00 426|| 99.99% |

ESW PUMP P111 D FAILS TO START C||0.00002 406| 0.00000 426|1.000 406 ||4.03E-10 423[0.00E+00 411| 1.00 407|| 100.00% |

ESW PUMP P111 C FAILS TO START C||0.00002 407| 0.00000 425|1.000 407 ||4.03E-10 424|0.00E+00 409| 1.00 419|| 100.00% [

COMPRESSOR 13 UNAVAILA8LE DUE TO CORRECTIVE MAINTENANCE M|[0.00001 408| 0.00000 422|1.000 408||3.82E-10 426|0.00E+00 421| 1.00 409|| 100.00% |

COMPRESSOR 12 UNAVAILAGLE DUE TO CORRECTIVE MAINTENANCE M||0.00001 409| 0.00000 423|1.000 409||3.82E-10 425|0.00E+00 420| 1.00 425|| 100.00% |

AIR COMFRESSOR #11 FAILS TO RUN C||0.00001 410| 0.00003 375|1.000 410||2.60E-07 401|2.60E-07 395| 1.01 390|| 100.00% |

PAurt D211 OUT FOR CONNECTIVE HAINTENANCE H||0.00001 411| 0.00001 402|1.000 413||3.59E-05 186|3.59E-05 190| 2.38 187|| 100.00% |

PANEL D111 OUT FOR CORRECTIVE MAINTENANCE M|]O.00001 412| 0.00001 401|1.000 411||3.59E-05 187 | 3.59E-05 188| 2.38 189|| 100.00% |
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CALCULATED IMPORTANCE MEASURES FOR PLANT X TABLE Add-B2

========s=============e=============================-====-________-____________..=====================________________=================================================|

|| RISK RECUCTION RANKINGS || RISK INCREASE RANKINGS || |

Basic EvEnr DtsCRirTroN || - =-_= _--- --_- - ----------__============================================================================|

AND ||FUSSELL- | CRITICALITY |RISKREDUCT.|| BIRNBAUM |RISKINCREASE j RISK ACHIEVE. || CUM % RISK |

TYPE OF BASIC EVENT ||VESELY | | WORTH || | | WORTH || CONTRIBUTION |

||T_T(0)/T RANK |(BIRN*U)/TRANK|T/T(0) RANK ||T(1)-T(0) RANK | T(1)-T RANK |T(1)/T RANK || T-T(0)/ SUM |

(A) || (B) (C) | (D) (E) | (F) (G) || (H) (I) | (J) (K) | (L) (M) || (N) |

||________ ____i _________ ____|______ ____|;_._____ ____;_________ ____|_______ ____j| ________ |____ _________..____________ ________________________

021 UNAVAILABLE BECAUSE OF CORRECTIVE MAINTENANCE M||0.00001 413| 0.00001 400|1.000 412||3.59E-05 188|3.59E-05 191 | 2.38 186|| 100.00% |
PANEL D11 OUT FOR CORRECTIVE MAINTENANCE M||0.00001 414| 0.00001 399|1.000 414||3.59E-05 189 | 3.59E-05 189| 2.38 190|| 100.00% |
CHECK VALVE CS-9-2 FAILS TO OPEN C||0.00001 415| 0.00001 404|1.000 415||4.94E-06 355 | 4.94E-06 353| 1.19 354|| 100.00% |
CHECK VALVE Ac_138 FAILS TO OPEN C||0.00001 416| 0.00001 405|1.000 416||4.94E-06 356|4.94E-06 352| 1.19 353|| 100.00% [
MCC 33A BUS FAULT C||0.00001 417| 0.00001 406|1.000 417||3.59E-05 190|3.59E-05 186| 2.38 191|| 100.00% |
MCC 43A BUS F AULT C||0.00001 418| 0.00001 407|1.000 418 ||3.59E-05 191|3.59E-05 187| 2.38 188|| 100.00% |
RV 7384 FAILS TO REMAIN CLOSED C ||0.00001 419| 0.00001 409|1.000 421||1.82E-06 372 | 1.82E-06 373| 1.07 370|| 100.00% [
RV 1459A FAILS TO REMAIN CLOSED C||0.00001 420j 0.00001 410|1.000 420||1.82E-06 374|1.82E-06 369| 1.07 373|| 100.00% |
RV 1460A FAILS TO REMAIN CLOSED C ||0.00001 421| 0.00001 412|1.000 422||1.82E-06 371|1.82E-06 371| 1.07 371 || 100.00% |
RV 14608 FAILS TO REMAIN CLOSED C ||0.00001 422 | 0.00001 413|1.000 419||1.82E-06 373|1.82E-06 372| 1.07 369|| 100.00% |
RV 1459B FAILS TO REMAIN CLOSED C ||0.00001 423| 0.00001 411|1.000 423||1.82E-06 370|1.82E-06 370| 1.07 372|| 100.00% |
RFP 2A FAILS TO START C||0.00001 424 | 0.00000 427|1.000 424||2.68E-10 427|0.00E+00 413| 1.00 418|| 100.00% |
ESW FUMP P111 D FAILS TO RUN C||0.00001 425| 0.00000 428|1.000 427||2.63E-10 428|0.00E+00 410| 1.00 424|[ 100.00% |
ESW PUMP P111C FAILS TO RUN C||0.00001 426| 0.00000 429|1.000 426||2.63E-10 429|0.00E+00 408| 1.00 422|| 100.00% |
REACTOR LEVEL SENSOR LIS 2-3-672A FAILS TO CLOSE ON LOW C||0.00001 427| 0.00001 403|1.000 425||3.64E-06 363|3.64E-06 363| 1.14 363|| 100.00% |
FAILURE OF PRESSURE SWITCH DPts-1473 C||0.00001 428| 0.00001 403|1.000 429||2.60E-07 402|2.60E-07 397| 1.01 399|| 100.00% |
INST AIR DRYER PLUGGED C||0.00001 429| 0.00001 414|1.000 428||2.60E-07 403|2.60E-07 396| 1.01 401|| 100.00% |
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