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IMPORTANT NOTICE REGARDING CONTENTS OF THIS REPORT
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as to the completeness, accuracy, or usefulness of the information contained in this
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EXECUTIVE 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 closure of regulatory issues. These tools are known collectively as Individual Plant
Examinations (IPEs).

In January,1992 the Bomng 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 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 GL 89-10 process, relative to PSA, can be considered in two parts: Initial testing and
periodic verification. The process described herein provides an approach that allows either or
both above mentioned parts to be prioritized relative to safety impact.

The technical approach developed is a seven task analysis that utilizes the Probabilistic
Safety Assessment (PSA), the 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 widely used risk importance
criteria and represents discrete 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 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 judgment. After several sensitivity studies the IRBR committee chose three
categories. 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 detennine 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 PSA,

5. Sensitivity analysis to further assure that MOVs are evaluated properly,

6. Compiladon of results including expert panel review, and

7. Application Criteria placing MOVs into one of three categories and then applying valve
testing criteria specific to each category.

The concept of distributing resources according to risk significance was applied in the
development of application criteria in this topical report.

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 to show high relative risk importance compared to
valves which were in the program, it is proposed that the licensee would take action to
evaluate the valve's operability in a manner similar to 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 I through 6. Such reclassification
would be outside the scope of this report and should be treated under the 10 CFR 50.59

process. The testing of reclassified valves would be determined by programs established by
the plant licensees.

The application criteria stated within have been coordinated with and developed in
conjunction with the BWROG Valve Technical Resolution Group.

Because of the nature of GL 89-10 postulated failure modes, especially inter-system
Common Cause Failure, additional sensitivity studies need to be considered above and
beyond conventional PSA ranking.

The results of this study will provide tools to optimize the allocation of resources in
addressing the concerns of GL 89-10. Plant operational safety and efficiency will be
maximized, and utilities can be assured that priorities for valve testing and maintenance have
been effectively established.

Following NRC review of Revision 1 of this report, a request for additional information was
issued to the BWR Owners' Group (Addendum 2). The BWR Owners' Group responded to
this request (Addendum 3). The NRC Safety Evaluation Report for this report is Addendum
4).

v
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1.0 INTRODUCTION

Initiatives undenaken by utilities in response to the Nuclear Regulatory Commission's (NRC)
Generic Letter 88-20 (GL 88-20), " Individual Plant Examination for Severe Accident
Vulnerabilities," have made new tools available for the quantification of risk. 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) formed a new
committee, the Integrated Risk Based Regulation (IRBR) Committee. The purpose of this
committee is to study the feasibility 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 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 risk significance,

- They can introduce a level of standardization in applying PSA analyses,

- This, in turn, can significantly reduce resource requirements of both the NRC and then

BWR utilities when resolving issues, and

- Simultaneously, the work will reflect a more complete input from a larger group of
contributors.

The first undenaking of the IRBR Committee applies PSA techniques, drawn from a number
ofplant specific analyses, to the risk prioritization of motor operated valves (MOVs). This
effort will provide information for prudent resource allocation for the Generic Letter 89-10
(GL 89-10) Programs currently underway.

1.1 Purnoses and Scope

The purposes of this study were to develop a methodology for risk based prioritization of
MOVs, and to apply this prioritization methodology to the ranking of MOVs at several
BWRs. This process of ranking or prioritization of MOVs according to risk significance
forms the technical underpinning for safety enhancement and prudent resource allocation
within the context of the NRC GL 89-10 programs. The topical report process and
recommendations can be applied on a plant specific basis.

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

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

b)IPE Which MOVs are in a plant's IPE and the justification for not
including particular MOVs within an IPE,

The IPEs, as a tool, generally provide quantitative information for "at power" plant
configurations only. As such, qualitative considerations of extemal events and shutdown risk
need to be performed. In addition, due to the variety of Level Il methodologies used in IPEs,
some plants may need to quantitatively evaluate Level II issues as well.

This report also addresses issues such as analytical truncation effects, the treatment of multi-,,

component unavailability, and the potential ofmasking risk important valves. These issues,
relative to their effect on ranking, are addressed for initial test prioritization and periodic
performance verification.

1.2 Background

The NRC has issued many NRC bulletins and information notices conceming MOV
performance, including IEB 85-03, " Motor Operated Valves Common Mode Failure Plant

Transients Due to Improper Switch Settings". This IEB recommended that plants develop
and implement a program to verify how MOV switch settings are selected, set, and

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

- November 15,1985 - NRC issued IEB 85-03; this bulletin recommended that utilities
establish a program to ensure MOV switch settings are correctly set and maintained
for selected systems.

- April 27,1988 - NRC issued Supplement I to IEB 85-03; this supplement expanded the
scope of valves to address the concern 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 IED 85-03; this generic letter redefmed the scope of
MOVs to include all safety related valves, valves important to safety, and position
changeable valves in safety related systems. GL 89-10 recommends the examination
of MOVs from their design basis sersice 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.

2
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- August 3,1990 - NRC issued Supplement 2 to GL 89-10; this supplement provided utilities
additional time to implement 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; this instruction provided
direction to the NRC teus that would be conducting audits of GL 89-10 programs
after January 1,1991.

- e bruary 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 pl.mts.

- June 28,1993 - NRC issued Supplement 5 to GL 89-10, which raises general concern
regarding the reliability of data presented by MOV diagnostic equipment.

- March 8,1994 - NRC issued Supplement 6 to GL 89-10, which clarifies the staff position
on the schedule for completing the MOV testing and the grouping of MOVs to
establish valve setup conditions.

Risk considerations are implicit in the development of GL 89-10 in that passive failures of
MOVs were removed from consideration by the NRC, based on their low probability of
occurrence. The NRC also used risk considerations in the value impact analysis of GL 89-
10.

- While there are recognized limitations to present PSAs, they do provide an excellent structure
by which to assess the relative risk ofissues relating to plant safety. The systematic 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 an assessment of the 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
judgment 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 recognized within GL 88-20. Generic letters are another means of the NRC
conveying concems to the industry; therefore, the application of PSA methods to the
reconunendations of GL 89-10 is appropriate.

3
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1.3 Methodology

The technical approach developed is a seven task analysis utilizing the plant PSA 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 risk significance. The ranking of the
MOVs is established based on widely used risk importance criteria and represents defined
contributions to overall plant risk. Due to the inability of PSAs to adequately address all
aspects of GL 89-10 concerns, the final ranking is supplemented with qualitative analysis and
expert panel review. The number of categories and the boundaries that separate these
categories are based on engineering judgment. After several sensitivity studies the IRBF
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. ine
steps and sequence ofperforming the rankir. are shown in the flow diagram of Figure 1,.

" FLOW CHART FOR RANKING MOVS BASED ON RISK". The GL 89-10 program can,
relative to PSA, be broken into two parts: Initial testing and periodic verification. If the
methodology of this report is to be used for prioritization for initial testing, some additional
tasks must be performed under the sensitive analysis task discussed in Section 1.3.5.

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 approach could lead to underestimating an MOV's importance. In
addition, since the GL 89-10 program has raised new insights regarding MOV performance, a
thorough understanding of GL 89-10 issues is likewise crucial. It must be understood that
PSAs may not have incorporated these insights since these were, for the most part,
unavailable during the time-frame of the PSA analysis.

To determine MOV risk importance, 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). Task 2 addresses
treatment of MOVs in $.e GL E9-10 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 posidon on demand, failure to control tiu, and transfer
closed or open (spurious actuation). For the purposes of this effort, because the GL 89-10
program is concemed with active valve failures, the failure to change position on demand is
the failure mode ofmost concern. Consideration of the other failure modes in importance
calculations is conservative and may be included if desired. The basic 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.

l
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Risk perspectives have the potential to improve the MOV test process itself. For example
valves may be tested to "best estimate" conditions that might occur during the risk dominant
accident sequences. This approach to testing is different from testing valves to the extreme
design basis conditions, such as the instantaneous, double-ended guillotine break of the

largest primary system pipe. Of particular concern are the severe tests oflow 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, initiating events may include certain MOV failures and the linking of
the initiating event importance to the valve's importance may not be automatic with the PSA
sodware. 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 examined. It is by no
means obvious that such MOVs are oflow 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 estimated.

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 differential across particular valves and this condition is a primary of concem of
GL 89-10. If the PSA does not adequately model these valves a qualitative assessment
should be made of the significance of each of these valves.

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

5
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In addition the GL 89-10 issues raise concem relative to the applicability of PSA calculated
MOV failure rates and Common Cause Failure (CCF) rate ( i.e., the associated p-factors) in
the PSA. As such they may need to be reconsidered relative to GL 89-10 postulated faihre
modes. This task lays the foundation by which to critically examme any importance reports
that may be generated by the PSA software.

1.3.2 Task 2 - Review MOVs Not Included in PS A

To perform this task a listing of the MOVs addressed in the PSA is 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 choose not to model some components
based on engineering judgment 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 qualitative or quantitative justification for

_

a low risk contribution by the subject valve. In a few cases a quantitativejustification may
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.

1.3.3 Iask 3 - Importance Measures Used in PSAs

Most of the software used in PSAs have 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
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 contribution to Core Damage
Frequency (CDF) in the Level 1 analysis and 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 frequencies of all minimal cutsets involving a particular MOV
Importance =

Total CDF or RRF

The above risk importance measure is analogous to th : Fussell-Vesely (F-V) importance
measure. The F-V importance measure is acceptable fo determining relative basic event
importances for cases in which the basic event probabilities are not expected to change
dramatically

|
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The F-V importance measure is acceptable for prioritization of MOVs based on the following
reasoning. The F-V identifies which MOVs are in accident sequences, or in accident
sequence cutsets, representing the largest fraction of the total core damage frequency,
assuming the MOV basic events are included in the accident cutsets, or sequence database,
and PSA MOV failure rates and p-factors are nominally equivalent to actual failure rates. An
error in the failure probability of those MOVs would have the greatest effect ou CDF. The
purpose of the GL 89-10 testing is, ultimately, to assure that MOV reliability is as good as
the risk analysts have calculated that it is. It is most important to confmn the reliability of
MOVs in sequences that contribute the most to CDF.

When a uniform failure probability is assumed for all MOVs in the PSA, then the F-V, Risk
Achievement Worth (RAW), and the Risk Reduction Worth (RRW) of all individual valve
failures 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. However, if the importances are calculated for
failures of sets ofvalves, these measures may lead to different rankings because some cutsets
may contain multiple valves.

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 rates used in plant PSA's versus the MOV failure rate of 0.087/ demand which
was derived in NUREG/CR-5140 as a conservative mean estimate based primarily on static
MOV testing results obtained during implementation ofIEB 85-03.

Small differences between the relative risk positions of an MOV in one ranking methodology
versus another is even less of a concern because ofplacing groups ofvalves 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.

The specific set of accident sequences used in the importance calculation is straightforward
for the Level I analysis, in that the sequences ofinterest are those that lead to core damage.
However, for the Level 2 analysis, because of the various techniques used, the definition of
sequences ofinterest 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 calculations.

The product of tids task is the Level 1 and Level 2 importance ranking results. The
importance ranking results m ust account for MOVs which were included in the PSA
modularized basic events, initiating events, and operator errors mentioned in Task I, as well
as the GL 89-10 program MOVs.

| 8
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More extensive information on importance measures appears in Addendum 1. This
addendum represents the present state of knowledge and is appropriate for use with this
topical report. It is anticipated that this addendum will evolve as further applications of PSA
technology are undertaken.

1.3.4 Tack 4 - Onantify imnrutances of MOVs Imnlicitiv Modeled in the PSA;

Becauw PSAs generally treat some potential failures implicitly, an expanded review of MOV
importance is required. As discussed in Task 1, two cases where MOVs are potentially
modeled implicitly are 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 ofmodeling,in which components are implicitly
incorporated, is generally called "modularization". The basic event probability represents the
aggregate of the failure modes of several components and operator actions required to
accomplish a funuion. Operator failure usually dominates. For example, a basic event titled
" operator shgns conthunent venting" obviously includes an operator action but it may also
implicitly require an MOV in the containment vent system to operate. To determine overall
contair. ment vent MOV importance in this example, one would multiply the containment
vent basic event importance by the MOV contribution to the contamment vent failure

probability. This MOV contribution would be the corresponding F-V basic event importance
of the vent valve to the fault tree or other representation of" operator aligns containment
venting". This value would then be added to any importance calculated for the individual
valve during the Task 3 study. A similar case exists for some initiating events.

Alternatively, for these cases, the overall importance of an event like " operator fails to align
containrnent venting" can be used as an estimate for the importance of the masked MOV. As
above, it should be realized that PSA MOV failure rates may need to be reconsidered based
on GL 89-10 data and insights. In this regard, PSA assumptions regarding MOV failure rates
should be re-evaluated as described in Task 5. In the example above, a sensitivity assessment
should be made regarding the MOV contribution to the " operator aligns contamment
venting" event. It may be possible that due to GL 89-10 failure modes, the MOV failure rate
actually dominates the event rather than the operator failure rate.

For completeness, an evaluation must be made of the importance of the MOVs dropped from
the PSA model in any PSA screening analysis which was performed for the PSA.
Alternatively, a screening analysis validity verification should be performed and documenta-
tion should be provided showing that MOVs not included explicitly in the PSA are not
significant contributors to CDF and RRF.
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1.3.5 Task 5 - Sensitivity Analyses

In considering PSA utilization for implementation of GL 89-10, three issues have been

raised: 1) tmncation of valve contributions because of assumed low failure probabilities,2)

tmncation of valve contributions because of calculational cut-offs and 3) combinations of
MOVs across systems not functioning properly (inter-system CCF). Resolution of these
issues can be made by perfonning certain sensitivity studies:

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) and p-factors and regenerating cutsets from
fault trees assures that the MOVs appear in the cutsets. The failure rates in the data
base are then restored to their original PSA values for evaluating the cutsets to obtain
CDF and importarices.

2) The truncation of valve contribution because of calculation cut-off occurs because
< f 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. This can be fixed, as with
the above, by temporarily setting high MOV failure rates and p-factors to assure that
MOV cutsets are not truncated. As such, the technique of using high MOV failure
rates for cutset generation or accident sequence database development effectively
solves both truncation issues.

3) GL 89-10 raises new concerns relative to inter-system CCF of MOVs due to the
potential for widespread MOV performance inadequacies. Considering that PSAs do
not generally model these types of failures, they need to be considered in addition to
the PSA based tasks described above.

Since initial testing of valves should verify that inter-system CCF has a very low probability,
utilities using PSA to rank valves for periodic performance verification only (i.e., PSA not
used to change initial testing schedule) would not be required to perform any additional
sensitivity studies. However, if PSA will be used to alter initial testing schedule, the ranking
impact ofinter-system CCFss should be considered. The approach is described below.

Valves determined to be more important due solely to inter-system CCF would be grouped in
a higher category for initial testing and can be reduced back to the original category when the
periodic verification phase is entered. When one valve in a common cause set of valves is

tested satisfactorily, the importance of the entire set of valves is decreased. In other words,
testing one valve in a set of valves may bejudged applicable to the entire set of valves for
purposes ofinitial test rankmg.

10
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Dependent failures resulting from a valve failure are typically modeled in PSAs. These
failures occur when, for example, a valve failure causes the failure of cooling water flow to a
component resulting in its failure. In this case the PSA would equate the MOV failure with
failure of the supported component.

Inter-svetem Common Canae Failure (CCF) Sensitivity Analysis

Realizing that PSAs do not generally model inter-system CCF, it is important to consider the
potential impact of GL 89-10 failure modes. Also, even ifinter-system CCF is modeled, the
uncertainty in CCF mes. caused by GL 89-10 concerns, would justify consideration ofinter-
system MOV failures.

Since the probability ofinter-system CCF is uncertain, the best way to study the potential
impact is to perform sensitivity analysis. The exi.stence and probability ofdifferent CCF
events should be varied and results reviewed. Since PSAs are generally stronger in dealing
with single element basic events, a model cut <,et regeneration and requantification with high
failure rates may be required to assure .t severe accident cutset/ sequence databases include
a full complement of valves to be :tud eu. However, it may be possible tojustify the current
cutset/ sequence database without requantification provided the PSA staff consider the
potential for truncating potentially important failure modes.

The failure rate of valves, including common cause sets of valves, that could be challenged
'within individual accident sequences should be varied. Valves and CCF sets ofvalves that,
when their probability is varied, result in large increases in CDF or Level II end-states should
be considered for elevation ofimportance to a higher category. Sections 2.1.1.1 and 2.1.4
show the specifics of the approach and results for reference plants. It may be possible to
justify keeping some valves in a lower category even with high sensitivity impacts ifit can be
shown that testing a valve in a higher category effectively lowers the importance of the rest
of the CCF set of valves. As such, it may be possible to show that testing and verifying
adequate performance of one valve in a CCF set of valves effectively eliminates the need to
qualitatively raise the importance of the remainder of valves in the CCF set of valves.

In addition, the expert panel should be apprised of the limitations of PSA related to inter-
system CCF so that they can provide an additional review of the potential for PSA to mask
the importance of some valves when the potential GL 89-10 failure modes are considered.

1.3.6 Tna 6 - Compilation of Results/Exnert Panel Review

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.

I1
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The third column summarizes in words the cmx 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 ranking.

A consideration in qualitative review of valves is the feasibility ofrecovery 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 if some credit is given for recovery by operator action.

In considering valves which were not included in the PSA (see Table 1) the most important
considerations are, "What are the consequences of the MOV failure to function" and "What is

the possibility that the MOV will fail in conceit with other valves?" When the consequences
and probability of occurrence are expressed in terms of CDF or RRF, the consequences can
then be compared to failure of other 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 more complex. Not all utilities have performed
detailed Level 2 PSAs and there is less standardization in methods and agreement in
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 ofconsequence can be done and a " qualitative" assignment of risk "importance"
can be made.

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 as
well as personnel familiar with the concems raised by GL 89-10 are recommended as
members of such a panel. The expert panel should be briefed on the limitations of PSA and
should be specifically instructed as to whether or not extemal events or shutdown events are
included in the PSA.

In addition to reviewing the specifics of the PSA results, the panel should independently
consider the nature of the MOV performance and the potential for MOVs to fail in common
cause. In particular, the panel should consider how current testing and operational
procedures affect their appreciation ofMOV functionality.

The panel should also review actual industry events where GL 89-10 concems were

demonstrated such that an appreciation of the actual findings relative to MOV performance
are assured.

12
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TABLE 1

MOV RISK PRIORITIZATION RESULTS

VALVE ID DESCRIPTION IMPACT of MOV FAILURE RISK IMPORTANCE

2SWP*MOV94A Division 1 EDG service water cooling Results in failure of EDG due to lack of cooling Values filled in from
supply valve importance

calculations (i.e. 0.03
F-V,1.38 RAW)

21CS*MOV120 RCIC Steam Supply Valve Results in failure of RCIC and impacts high
pressure make-up

2CSII*MOV105 IIPCS pump discharge to suppression Results in failure of HPCS and impacts high
pool pressure makeup

2RIIS*MOV1 A RIIR pump a suction valve Results in failure of Div. I RIIR and impacts Cmt
heat removal

2 Dell *MOVi19 Equip drain isolation valve With failure ofits inboard valve pair results in
containment bypass

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

2SWP*MOV1B Auto-straining backwash MOV Provides strainer backwash. Assumed not
clogged at stait of accident it won't clog over
relatively short accident duration. As initiator is
small contributor because of redundant pumps and
low flow alarms which give much time for
recovery

13
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1.3.7 Task 7 - Application Criteria

The concept of distributing resources according to risk significance 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 a valve not currently in the GL 89-10
program were to show high relative risk imponance compared to valves which were in the
program, it is proposed that the licensee would take action to assure the valves' perfonnance
in a manner similar to GL 89-10.

Another concept would be for the licensee to consider reclassification of any GL 89-10
MOVs whose inclusion in GL 89-10 or safety-related classification was called into question
by the reviews performed in Tasks I through 6. This establishment of guidelines for this
reclassification is outside the scope of this report and should be treated under the 10 CFR
50.59 program.

The NRC's recommended GL 89-10 program can be summarized in five basic steps (These
steps are for the convenience of the PSA analysts and are not intended to be indisidually
equivalent to GL 89-10 recommendations):

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

Step 2. Perform design basis reviews, establish switch setting methodology, calculate
required operating forces - based on these reviews certain " upgrades" may be
identified.

Step 3. Verify switch settings. 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".

Based on the insights gained from MOV importance ranking, safety improvements and better
use of rescurces can be obtained by grouping the valves into three risk categories. Each risk
category is associated with particular valve performance verification frequency. This
maximizes the benefit ofimplementing 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.

14
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HIGH CATEGORY: These valves appear high on the importance ranking results for core
damage or large release. Typically, these valves are associated with relatively high
frequency 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 valves 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 repons. 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 frequency 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 progres-
sion 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 negligible 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 is
evaluated within the comparative framework of a PSA, it is found to be oflow
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.) used to move
additional MOVs into the HIGH and MEDIUM category, based on engineering judgment.

,
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TABLE 2
RANKING CRITERIA FOR MOVS

FOR GENERIC LETTER 89-10

RANK CRITERIA''*b"*) NOTES
Iligh > 1% CDF Additional MOVs can be

GL 89-10 MOVs added based on
judgment, sensitivity
analyses.

Medium 2: 1 % CDF .>_0.1%
GL 8910 MOVs

Low Remaining GL 89-10 Adequate justification for
MOVs valves in this category

< 0.1% CDF should exist.

") These importance criteria establish the baseline for valve 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.

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

The evaluation of MOVs on a qualitative basis is expected to "up-grade" rather than down-
grade the categorization of GL 89-10 program MOVs.

The above criteria are consistent with previous industry prioritization studies. However,
many plant-specific issues could cause individual plants to modify the above for their
specific applications. Specific considerations could include absolute values 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.

It is believed that the test frequencies recommended in Table 3 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 frequencies would be inversely proportional to an
MOV's risk ranking. However, as seen in Table 2, the medium and low risk categories are
about factors of 10 and 100, respectively, less risk significant than the high risk category.
The periodic testing frequencies recommended in Table 3 for the medium and low risk

categories is every 5 and 8 outages and every two outages for the high risk category. This is
far more frequent than would be recommended based on risk considerations only. Thus the

16
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recommended testing frequencies are reasonable from a risk perspective. These frequencies
are based on an average of 18 month outage cycles. For plants on other cycle frequencies,
" time equivalent" frequencies should be used.

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 parts. This
practice has afforded an opportunity to evaluate the effectiveness ofpreventative
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 recommendations
of testing every five years, 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 the intent of the GL 89-10 program to increase the
overall effectiveness of MOV operation in a cost-beneficial manner.

The content of periodic performance verification tests is not assessed here. The testing
necessary to verify continued operability following initial testing and setup should be
developed based on plant experience and with NRC guidance in mind. Likewise, details of
tests required following major maintenance or modification are not assessed here. These
tests should be developed based on consideration of the change to the individual valve and
should consider NRC guidance. However, in both these cases, consideration of the risk
significance of the individual valves may be useful.

When using extended testing intervals, per GL 89-10, written NRC notification is required.
Extended testing intervals amounts to an exception to basic guidance presented by NRC.

I
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TABLE 3 APPLICATION OF RISK IMPORTANCE RELATIVE TO GENERIC LETTER 89-10RISK '" SCOPE INITIAI)" PERIODIC "^"^"' POST MAINTENANCE /CATEGORY & TEST UPGRADE PERFORMANCE MODIFICATIONDB REVIEW SCHEDULES VERIFICATION TESTING *

High Yes Risk In accordance with Every 2-3 outages Static test when torque & thmst
significant current licensing output are affected.,

schedule commitment on risk
significant schedule

Medium Yes Resource ap- Resource appropriate Every 5-7 outages Static test when normalpropriate schedule, not to ex- operability is affected --less
schedule - ceed current licensing severe than high risk.
sooner than commitments
low risk valves

dLow Yes Resource ap- Based on plant Every 8-10 outages Static test based
propriate judgment only. (O judgment only."9n plant
schedule

Restlution of emerging technical issues should be evaluated commensurate with a valve's category.a

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

-

May be altered based on performance as trending information is available. Definition of acceptable performance verification may bec.
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.

Supplement 6 to GL 89-10 provides guidance on initial valve testing schedules.e.

f. The extent of maintenance / modification may bejudged by plant staff to require dynamic test.

g This is not intended to limit the Licensee's responsibility to maintain MOV operability.

h. Plants on other than 18 month average outage cycle can use " time equivalent" frequencies.

I8
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2.0 RANKING STUDY RESULTS

The following subsections provide plant specific results of MOV prioritization.

2.1 Individual Plant Results

2.1.1 Results for BWR A

BWR A is one unit of a dual unit configuration with a BWR 4 vessel and containment.
Importaat system features include high pressure injection systems HPCI and RCIC, low
pressure injection systems Core Spray (4 pumps) and LPCI (4 pumps), four shared 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 included 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 F-V importance measure and the RAW (see
Addendum I for definitions) calculated fmm the Level 1 PSA. The risk prioritization results
presented in Table Al include all MOVs in the GL 89-10 scope plus any additional MOVs
which exceed a F-V importance of 0.0001 or a single valve RAW of 1.0. F-V and 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 significant in Level I
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 A1, were also used to
prioritize specific MOVs and were based on potential of closure after a line break and on
design margins.

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 altemate 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,
respectively. 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.

,
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Qualitative judgments or practical testing factors were not 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 demonstration of risk based ranking.

2.1.1.1 Sensitivity Results for BWR A

A number of probabilistic evaluations were performed using the Level 1 IPE for BWR A to
determine the risk significance ofmotor 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.

This sensitivity assessment of valve importance was quantitatively 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 sensitivities were performed by re-quantifying the
entire IPE model at constant truncation values. A truncation value of 1E-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 affecting a
valve's importance contribution. Increasing the MOV failure rate would have the same effect
as lowering the truncation 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.

Table Al illustrates the impact that assumed valve failure rates have on the number of MOVs
with a F-V importance greater than 1.0E-4. This table indicates that an upper limit on the I

number of valves exists given extremely high failure rates and that many valves, considered
insignificant in terms of risk, do not contribute collectively to overall risk. Another sensitivi-
ty, illustrated in Table A4 was performed to confmn this conclusion. All failure to stroke
valves that did not achieve a F-V importance of 1.0E-4 in the IPE model,36 in all, were
arbitrarily failed (failure rate set to 1.0) and the model regenerated and requantified. The j
increase in CDF was only 19% greater than the base IPE model CDF, indicating that most of 1

those valves are truly risk insignificant. Failing all valves simultaneously represents failure i

combinations across a number of systems (i.e., inter-system common cause).

Additional selected inter-system failures were investigated for BWR A to determine the
sensitivity of valve combinations to further address the multi-component issue. The
corbinations involved the simultaneous failure of the HPCI and RCIC injection valves (both
high rank) and the HPCI and LPCI Loop B injection valves (high and medium rank
respectively). The valve failure rate was set to 1.0 and the model regenerated and
requantified. The results indicate a factor of 19 increase in CDF resulting from an inter-
system failure of the HPCI and RCIC injection valves. The HPCI and LPCI simultaneous
valve failures resulted in an approximate factor of 5 increase in CDF. These sensitisities in
addition to those performed for the low ranked valves indicate that multi-component, inter-
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system CCFs will not affect the identification or ranking of the MOVs beyond that of the;

standard ranking methods described in this report.

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 Level I 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
decreases in reliability of all valves change the CDF by appreciable amounts.

Comparison between different risk ranking methods, namely F-V and RAW, was also
performed to assess the sensitivity of the number of valves considered risk significant. The
results of this comparison is shown in Table A4.

2.1.2 Results for BWR B

BWR B is a BWR 4 with a Mark I containment. Important features 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
emergency loads. The unit has 81 active safety-related MOVs included in the GL 89-10
program. The total core damage frequency is estimated at approximately 2E-5.

This information used to rank the MOVs in presented in Table Bl. This Table includes all
MOVs within the GL 89-10 scope plus any 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. Only one valve on the list,1PS2-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 the
IPE as basic events.

The importance measures were also calculated based on the containment failure frequency
(all modes) and the large release frequency. These data are also presented in Table Bl. A
comparison between the importance measures for core damage, containment failure and large
releases reveals that MOVs that appear to 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 of the results, a number of valves were moved to the medium
and 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 quantification truncation limit set to the same j

frequency as the cutofflimit for saving sequences to the data base, at SE-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
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larger sequence data base for the importance calculations, but experience has shown that it is !
unlikely that the importance results would change.

!
The Level 2 analysis was performed using the containment performance 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 containment isolation valves. The quantification of the Level 2 |
trees with the Level 1 trees allowed all systems to be included in the generation of basic i

event importances for the containment failure frequency and for the large release frequency. 1
!

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. |

b. The importances of common cause events, which are listed separately from independent _

events in the importance reports, were manudly added to the independent failure events,
to 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 :

misalignment) 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.

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.lE-5/yr.
Level II Early/High radionuclide release frequency is calculated to be 7.8E-7/yr. MOV

,

failure rate is calculated to be 0.002/d.

Table Cl 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 6e PSA 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 contribution ofless important MOVs even if very high failure rates are
used. In addition, RAW importance rankmg 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
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is not 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 ofMOVs is a critical aspect of plant safety. However, as shown above,
this safety is highly dominated by a relatively few MOVs.

2.1.4 Results for BWR D

BWR D is a BWR 3 with a Mark 1 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 frequency 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 summarized in
Table D6.

To verify the important MOVs, a requantification of the Level 1 PSA was c. trpleted. This
effectively replaced the regulatory backfit analysis provided by NUREG/CR-5140. This
showed that the same MOVs were identified as important whether a CCFs 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,.

There is substantial time available for initiation, and.

Makeup to the reactor is possible, subsequent to contamment heat removal failure, from.

sources inside or outside the reactor building.

This requantification was performed under two separate conditions. A higher failure rate was
added to all valves that would have to operate under a "high Ap" (refer to Table D3). The
second requantification only added the higher failure rate to MOVs that would net be subject
to the full GL 89-10 testing and would also have to operate in an accident situation under
"high Ap". For the purpose of this sensitivity study, this common cause basic event was
assigned to "high Ap" valves with a F-V ranking ofless than 0.1%. In the re-quantification,
when a cutset contained more than one of these higher failure rates, the rest of the valves
were assumed to fail with a probability of or.e. (This is a function of the Boolean Algebra.)
This ensures that the multi-component failures are examined. This sens:tivity study confirms
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that all potentially risk significant MOVs have been retained in the results of the original
PSA and they can be identified by the importance measures from the original PSA. The
results of the sensitivity study are summarized in Table DS.

On identification of risk significant MOVs, each MOV was reviewed to determine the
reasons why it ranked high or low in importance. Specific design features were identified for
each MOV tojustify'its importance and whether or not additional testing in accordance with'
the Generic Letter was of benefit. Consideration was given to functions performed by the
MOVs other than that modeled in the PSA to determine each MOV's importance. Table D2
contains a summary of all MOVs included in the PSA or classified as safety related. _ The
importance of each MOV is determined based 'on a PSA or deterministic perspective. Design
features or operating conditions are identified where either the PSA or deterministic review
differ from the safety related classification. It is on the basis of these design features that the
importance of an MOV is established and the applicability of the Generic Letter is
determined. The PSA is used only to generate insights as to the basis for each MOV's risk
significance.

Conclusions -

1. Birnbaum, RAW and RRW are generally consistent in determining a measure
of an MOVs importance.

2. The addition of the MOV CCF in the PSA has a significant 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 baseline PSA.

4. The MOVs above the threshold in the importance ranking from the baseline
PSA had the .087/d rate removed in the optimized PSA (taking credit for the
GL 89-10 testing program). The resulting CDFs in the optimized PSA were
almost identical to the baseline CDFs. This result confmned the
appropriateness of the set of MOVs selected as the mos: important, hence thosc
requiring the GL 89-10 testing. This confirms the premise that important

. MOVs can be identified by the baseline PSA, without the nee'' a modify the
PSA to perform sensitivity studies.

.
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. 2.1.5 Results for BWR E
l
|

| BWR E is single unit BWR 6 with a Mark III containment. Important 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 year and is dominated (86%) by
station blackout (SBO).

The Mark III containment includes a free-standing steel containment 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.

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 failure.

Also shown on Table El are the contamment 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 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 automatically function
during this event. The SBO Rule exemptions formed one basis for selection of Level 2
MOVs.

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 containment j
isolations considered in the Level 2 PSA.

The MOVs important to core damage were determined using the F-V importance rankmg
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 F-V
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 containment 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 were 0.087. This failure 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 rankingr are shown in Table E3. The final sensitivity determined the
increase in core damage frequency if only the high and/or medium important valves were
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tested in full compliance with GL 89-10 and all others were tested at less than full
compliance (See Table ES).

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, including
6 high importance MOVs and 14 medium importance MOVs. These valves consisted mostly
of standby service water header and discharge valves, HPCS valves, and RCIC valves since

86% of CDF was due to SBO. All other valves were oflow importance or did not appear in
any Level 1 PSA cutsets.

In the GL 89-10 sensitivity, the generic failure nte for MOV failure to open or failure to
close was changed to 0.087/ demand. The CCFss were also updated to reflect this new failure
rate. The SBO sequences were reviewed and no new MOVs were found which would show
up at 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 not re-quantified because of their low probability compared to transient and
station blackout sequences. The Loss ofOff-site Power (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 importance valves would increase to high importance based on LOOP
sequences. The ATWS sequences were not re-quantified because the ATWS failure
probability is below truncation and does not contain any MOVs. The core damage frequency
increases to approximately 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 were evaluated to determine why they did not contribute to core damage even at the
higher 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 show up because they were required to change
position during ATWS 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 regular intervais so that the failure rate of these valves is 3.0E-
03/d while the other valves are not as frequently tested and therefore had a failure rate of
0.087/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 contributed to the
top 99% of core damage (F-V => 0.01). The second part of this sensitivity calculated the core
damage frequency if both 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
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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.

Level 2 MOV importance measures are primarily qualitative in nature. The Level 2 software
used, Halliburton - NUS'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 addition, the list of GL 89-10 MOVs was
compared to the list ofcontainment 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 risk significance
with respect to Level 2 and an explanation of ranking was provided. 1

1

The overall risk ranking of MOVs was done by taking the Level 1 importance rankmg for the
base case and assigning a quantitative importance for the Level 2 valves based on the
qualitative rankmg of the valve. The Level 2 importance rankmgs 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 1

was then calculated using the formula:

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

where O.R. = the overall risk ranking ;

L1 = the Level 1 PSA importance ranking

i
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 have to be preceded by a core damage event and
since the importance ranking for Level 2 valves is more subjective than the Level 1
importance rankmg.

All valves in either the Level 1 or the Level 2, which did not appear in the importance
rankings of either list, were assigned an importance of <l.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 <l .0E-7, based on the justification for not including these valves in either
PSA.
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2.2 Comparison of Results
'1

Table 4 summarizes the results for the five plants that performed a demonstration of the
|

1

BWROG-IRBR 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. !

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 j
PSAs. At least 2/3 of each plant's valves fall into the lowest priority category. ;

(
2.3 Sensitivities (Task 5)

,

Several sensitivity assessments were performed to study the effect of various uncertainties on j
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 OL 89-10. In '

general, these assessments showed that the methodclogy 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 concem 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 sensitivities 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 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 RAW. The sensitivity
of results of this study to the ranking scheme chosen were found to be minor. Since PSAs
often use the same failure rate, or very similar rates, for all MOVs the rankmg of MOVs is j
relatively independent of rankmg scheme such that prioritized lists are similar. In particular, I
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 that the method of ranking is more ;
sensitive when comparing components and operator actions with relatively different failure |
rates.

|

!
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Table 4 MOV Piioritization Results Summary

'

Plant GL 89-10 HIGH MEDIUM LOW NOTES
VALVES

BWRA 92 4 8 80 Level 1 PSA

'

BWRB 81 14 10 57 Level 2 PSA

BWRC 177 6 17 154 I.evel 1 & Levei 2 PSA

h
BWRD 60 31 N/A 29 Level 1 PSA - BWR D used only ,

high & low categorizations.
i

BWRE 219 6 14 199 Level 1 AND 2 PSA !

r

I

:

i
!.

i
t

2 !

t
'

i
!

i

!

;
'
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2.3.1 Muhi-comnonent Ic==

Several multi-component issues were examined during the course of the development of this
topical report. One area ofinitial concem was whether or not the importance ranking of
specific MOVs might be higher or lower because of simultaneous failures or unavailabilities
of other MOVs. A related issue is in the conduct of testing of MOVs, i.e., should

.

multi-component issues somehow affect the valve testing program?

Multi-component issues in PSAs are not new and many are routinely treated as part of a
,

PSA's intra-system CCF mode analyses. However PSAs do not usually analyze coincident- {
incident failures oflike components, e.g., MOVs, that are inter-system failures. Inter-system '

failures involve more than one system while intra-system failures are all within :he same
system. '

!

Two arguments can be made that inter-system MOV failures would be unlikely. First,
differences in valve size, function, environment, etc. generally lead to very low probabilities |
of CCFss of valves in different systems. Second, some, if not all, of the valves in such a :

common cause set of valves would be included in the "high" risk category and would be !

subject to the most stringent testing. Therefore, coincident failures of all such valves would
be unhkely. :

Further insights on multi-component issues can be gained by examining the results of various
'

sensitivity studies described in this topical report. One multi-valve study is described in ;
Section 2.1.1.1 where, for BWR A, 36 low ranked valves were simultaneously assumed to be
totally unavailable [ failure rate set equal to 1.0] and cutsets regenerated and requantified.
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 multi-component issues for this low group of valves appears to be
rather ummportant for BWR A. !

1

In addition, multi-component failures involving high and medium ranked valves were also ;

investigated for BWR A. Sensitivities performed (as described in Section 2.1.1.1) by I

combining the failures of high ranked valves and high and meditun valves indicate that
multi-component, inter-system CCFss will not affect the ranking of valves determined
through the ranking process described in this report.

Sensitivity studies for BWR D utilized high assumed CCF rates for valves that may have to
operate under "high Ap". These CCFss cross system boundaries and could be classified as
inter-system. Also, the way they are operated on by the SETS program would show the
plant's sensitivity to the multi-component issues. In one part of the study, all MOVs with a
low importance had a common cause factor of 0.087 added to each valve. Cutsets with more
than one MOV of a " higher" failure rate would have these multi- components failed with a

'
probability of one. When the Level 1 PSA was requantified with these CCFs included for the
low importance valves, there was no appreciable increase in CDF. This implies that they can
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not be part of any multiple valve importance ranking. Therefore, multi-component inter-
system CCFss for the low impodance MOVs will not obscure the ability to identify thei

; valves belonging to the high risk category.

An additional realization was that even when different ranking schemes were used each,

identified the same valves as belonging to the same particular risk category. Based on the
i above, multi-component issues do not appear to be an important consideration when rankmg
) MOVs or their placement into risk categories.
.

With regard to whether multi-component issues should somehow affect the valve testing;

: program, some studies indicate that certain pairs of valves, simultaneously unavailable,

{ produce a considerably higher importance for the pair than one could get by merely summing
i the individual importances of each valve. This could be a consideration during valve testing,
j- i.e., it might be valuable to delay the testing of a particular valve ifit is part of a high ranked
i valve pair and the other pair member is unavailable because of failure test, maintenance, etc.s

A

ne IRBR Committee of the BWROG views the above concerrun subset to the larger issue

_

of configuration control, i.e., the avoidance of high risk configennons. Furthermore, an
'

[ analysis of configuration control could include considerations beyond valve pairs. His
; analysis could be performed as part of the test planning. It is possible that the combination of

an unavailable MOV with some other unavailable plant component, such as pump or a diesel
"

generator, could also lead to high CDFs while both are in that configuration. Utilization of

: the periodic performance verification test frequencies, as suggested in Table 3, may serve to
j reduce this concern. The most important MOVs are to be tested most frequently. However,

! since the population of MOVs in the high risk category is small, simultaneous testing of
j members of this category could be avoided. There are many more MOV members in the low
j risk category, but the intervals between tests would be longer. This would lend itself to j
~

avoiding certain MOV pairs from being simultaneously unavailable. Further, the sensitivity !

studies performed on BWR A imply that even iflow ranked MOV's are simultaneously
4.

unavailable, e.g. because of testing, in many cases this will not result in temporary high risk li

| situations. !

!
'

! 2.3.2 Mechanistic Discussion of Multi-component Issues 'i

!

The issue of widespread MOV failure, introduced by GL 89-10, should be accounted for in

,

ranking methodologies designed to focus 89-10 program research. Since little data exists to
: suggest that CCF probabilities are either very large or very small, the exact treatment is

subject to some controversy. However, while no one can suggest that high inter-system CCF
; rates do not have a very high risk significance, the consideration of the practical aspects of
i how common cause can occur in plants and how it is cunently modeled in PSA does a great
i. deal to temper the concern over inter-system failure risk significance. The remainder of this
~

section will discuss some "high level" aspects of plant operation and PSA modeling and also

! will discuss grouping ofinter-system MOVs by function to show the nature of their risk

: significance.
!
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| - PSAs model independent component failure modes and CCF modes within a system. By
considering the probability of MOV demands, MOV failure rates, and MOV failure !

[ consequences in terms ofloss of safety functions, PSAs develop sets of accident sequences |
i including individual sequence probability. Each accident sequence may include one or more
; MOV failures. |
,

| These failures could occur as independent or common-mode events. Consider the following
j - simplified accident scenario representing a conventional PSA treatment of CCF:

1

; UPSET *MOV1*MOVCCFI*OP

,,
where:

UPSET is some initiating event that requires mitigatione

5 MOV1 is the failure of an individual MOVe
.

MOVCCFI is the CCF of two similar MOVs (of different design, maintenance or!- e

i operation than that of MOV1)

:

| OP is an operator action.e
4

: This sequence has some probability equal to the product of the four basic event probabilities.
' Implicit in this example is that the MOV1 and MOVCCF1 CCF probability is very small.
1 Now, according to GL 89-10, this inter-system CCF rate may not be very small. What is the
! implication to MOV ranking? For this consideration let's assume a " worst case" situation in

: terms of that which gives PSA the most problem. Let's say that the MOVCCF1 failure mode
was quantitatively shown to be important by the PSA but the MOV1 failure mode was not. If-

the ranking approach included sensitivity assessment and/or expert panel review, it is likely
,

: that the MOV1 failure mode would be qualitatively determined risk significant. However,
I even if qualitative assessment were not made the overall ranking is not changed. - While the

MOVI-MOVCCF1 inter-system CCF may indeed greatly increase overall plant risk, as long.

: as MOVCCF1 is labeled as highly risk significant and gets a full compliment of resource
,

allocation we have confidence that it is not vulnerable to the 89-10 failure modes. With this i

being the case, the MOVCCFI failure mode can not " hold up its end of the bargain" in terms )
i of failure in inter-system common cause with MOV1 even though MOV1 may have a whole I
! host of 89-10 related undetected problems. Therefore, when considering common cause,if
. we eliminate concern for one of the players in a common cause group we lessen the impact of

| the group.

A case where two or more unimportant MOVs group in inter-system common cause to -;
'

become highly important is another consideration. In reviewing the contents of a typical |

| plant's unimportant MOV list, it is difficult to envision such a combination becoming
; important. In order to illustrate this contention, and further strengthen the case for the

:

1
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i considerations of the above example, the operation of MOVs relative to critical safety .
functions at a typical BWR can be discussed.

;

i |

' Nuclear accidents can occur when critical safety functions are lost. For example, vessel level
'

control, reactivity control, or heat removal.- Failure modes that can render functions
inoperable are therefore prime considerations in risk as essment. Inter-system common

i cause MOV failures are potentially capable of rendering functions inoperable. As such, a

i discussion of MOV by function provides great insight into the inter-system CCF mode
concern.

; RPV Injection: MOVs can render the RPV injection mode inoperable primarily in terms of
; . injection valves failing to open on demand to allow ECCS system injection to occur. Inter-

system CCF of all injection valves obviously is of great concern. In the case of high RPVi

pressure scenarios, typically only one or two systems are capable ofinjection. Regardless of
j whether common cause is modeled or not, PSA importance shows that, in the case of two
j high pressure systems, at least one is quantified as highly risk important (RCIC/HPCI) and
4 thus its ranking is unchanged regardless of CCF probability. - The second is identified

L qualitatively if not quantitatively, but even ifit isn't the testing on the highly important valve
gives us confidence that the common cause probability is small.4

i
'

In the case oflow pressure injection, two or more systems may provide injection. MOVs for

j these systems are typically quanti 6ed in PSAs as less important due to their redundancy, the

! reliability of the high pressure system, and the lower probability sequences in which they
typically function.

[ CCF of these valves, in injection mode, is less likely, regardless of GL 89-10 because they
are used when the RPV is depressurized. Once depressurized, GL 89-10 differential pressure

! concerns are reduced and MOV operation is in a pressure region in a range close to where ;

j they are tested according to long-standing (i.e. pre-89-10) test procedures. The data from |

i these tests was used in PSAs and shows no indication oflarge inter-system CCF probabilities
i for ECCS MOVs operating in low pressure injection mode. Other system valves, like pump

suction isolation valves, have potential to fail systems and functions. The above applies to
j them except, in addition, they also typically operate at much lower Ap's and system
j~ functional tests essentially demonstrate operability at design basis, for injection mode,

| conditions. As such, considering the injection function, current MOV ranking is considered
,

'

j adequate.

!

| Heat Removal: 'Ihe heat removal function whereby reactor coolant is cooled via j

i recirculation to the vessel requires trains of the ECCS system above. As such, the treatment |

| for heat removal in this mode is that same as that above. However, in addition, CCF is j
typically modeled for the (typically two) trains of RHR and explicit quantitative ranking is |,

1 produced by the PSA. This is likewise true for modes of containment heat removal. Instead
j of recirculating to the vessel, water is cooled and recirculated to the suppression pool. CCFs |
1 are modeled and quantitative values are available from PSAs. In addition, differential
:
a

; i
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pressures relating to the suppression pool are even less than those relatively low Ap's for;

vessel injection. Thus, associated 89-10 CCF modes would have low expected probability.
Again we see that PSA ranking is adequate to address 89-10 concerns.

Reactivity Control: 'lhe only MOVs directly related to reactivity control are those in the l'

standby liquid control system. These valves, ifin redundant trains, would have common !
cause modeling in PSAs. As such, PSA ranking directly considers the common cause !

potential relative to the loss of the reactivity function. In addition, these MOVs typically see !

low Ap, on demand, since the main interface with the vessel is via the explosive valves. As
such, system functional tests demonstrate Standby Liquid Control MOV operation at or near
accident conditions relative to boron injection.

Containment Isolation; MOVs that serve as containment isolation, while oflittle
,

importance to core damage frequency, provide a dramatic quantitative significance to level II :

quantification. PSA models include CCF of redundant MOVs located in the same
,

penetration. Since success of the containment requires that no penetrations fail to isolate, the
CCF of containment isolation MOVs along multiple penetrations is quantitatively

: meaningless. In other words, once o.,e penetration has failed the containment is failed,
'

!
Therefore, the common cause group of two valves per penetration is a minimal cutset for |
containment failure. As such, current PSA ranking approaches adequately represent the risk
significance of all containment isolation valves.

I
Hich Energy Line Break (HELBh The isolation of valves in lines that penetrate

|

containment present a special risk in that containment bypass can occur. These valves are
discussed above in terms of their function in injection and heat removal modes. Their

i

function to isolate in the event of a line break is an important consideration. In terms of i

CCF, they are modeled the same as the containment isolation valves above and have the same.

impact on ranking. The CCF of redundant valves on a line is a minim! cutset for failure to
isolate a HELB. As such, the issue ofinter-system CCF again pos s no hapact of PSA |

ranking ofimportant MOVs.
1

Support Systems: Several support systems contain MOVs that must operate to mitigate an
accident. One such grouping of MOVs occurs in conjunction with component cooling.,

Service Water and Reactor Building Closed Loop Cooling (RBCLC) combine to provide
heat removal to critical components. PSAs model CCFss within system and, as such, provide
quantitative values in regard to MOV risk significance. The issue ofinter-system CCF '

between these systems is again non-critical relative to MOV ranking. Since sersice water
provides the heat sink for RBCLC, it is a minimal cutset for failure of the component cooling
function. Any failures beyond that required for service water failure do not affect failure
probability of the function. Ehould service water fail, the common cause treatment within
RBCLC suffices ta demonstrate their relative MOV importance.
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Emergency Diesel Generators (EDG) typically have MOVs that provide cooling water. CCF
of these MOVs is modeled in PSAs. In that regard, PSAs provide direct quantitative values
in terms ofimportance.

4

- Test Rmen ==d Backw- h Valves: MOVs are used in lines that provide strainer backwash
'

and test return lines. ' These MOVs typically need function only when an event occurs while a
test or backwash is in progress. Because technical specifications and manpower availability
limit the number of the operations that can be concurrent, CCF is not a concern. One MOV,
if any, would likely be required to respond and thus multi-component issues can not arise.

Combinations of MOV failures within each of the above is likewise not a concern. As long
as each function is met, core damage will not occur. Therefore, for core damage to occur,
some minimal cutset of failures within a function described above must occur. As such, any !

common cause, or otherwise, failures beyond that minimal set of failures required for core !
damage are of no importance. !

In addition, PSAs are conservative because no credit is taken for recovery. In many GL 89-
10 failure modes the valve would not damage itself and operators would have the opportunity

j to reconfigure systems to allow valves to operate. Many highly probable recovery scenarios
could be envisioned because core damage accident scenarios develop over several hours to
over 24 hours.

|
The issue of cascading failures las also arisen in context of CCF. This is taken to mean, by

.

this author, as a failure which causes the failure of another component. PSAs use
'

,

dependency matrixes to denote this type of failure. Using the dependency the primary failure
is logically modeled as equivalent to the consequence of the failure (s) it creates. As such,
PSA models include explicit quantitative treatment of such failures.

In summary, based on the consideration of the practical impact of CCFss and current
approaches for quantification it is clear that PSAs have adequately assessed overall valve
importance in current proposed MOV ranking methodologies. In addition, it should be
reiterated that uncertainty relative to the magnitude of 89-10 related MOV failure rate will be
reduced as licensees complete the expanded testing program. In this regard, and in spite of
the solidjustification presented above, much of the controversy regarding MOV failure rate
should subside as each successful 89-10 test (or failure with modification) is performed.

.
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3.0 Additional Methodology Considerations |

i
This section discusses additional considerations that must be evaluated during the application
of this report. These additional considerations were identified by the NRC Staffduring the
review of this report.

3.1 The Scope of GL 89-10 Versus the Scope of PSA Analyses i
l

PSA should not be the sole basis to delete MOVs from the GL 89-10 program. MOVs can be
removed from the GL 89-10 program by reclassifying their safety-related active status. This
should be accomplished with the 10 CFR 50.59 process. To the extent that PSA can support
the 10 CFR 50.59 process,it should be used. The methodology in this report does not ;
address eliminating valves from the GL 89-10 program. GL 89-10 and Supplements provide !
guidance on GL 89-10 program scope and mechanisms for removing valves from the ' i

Program ;

I

The use of plant-specific IPE models to evaluate MOV safety significance and to prioritize )
testing frequencies are desirable applications of the PSA studies. However, additional |
deterministic considerations must be made when applying the probabilistic evaluation results j

to the implementation of a GL 89-10 test program. This is due to the differing approaches
between scopes of GL 89-10 PSA studies and GL 89-10 MOV programs. By considering the

,

insights from both PSA and deterministic analyses, the strengths of both can be balanced !

such that the GL 89-10 program is most effective.
J

'

The approach of t% GL 89-10 MOV program was to address MOVs in safety-related piping j
systems and estabhu their design basis functions and service conditions based on worst case
licensing basis conditions. IPE studies, on the other hand, consider all available systems and
components and use best estimate service conditions and success criteria. Instead of
deterministic single failure criterion, PSAs consider multiple failures in a probabilistic
manner. These differences may result in: 1) GL 89-10 MOVs not being modeled in the PSA,
2) the PSA may identify non safety-related but safety-significant MOVs in the IPE model !

'

that are not included in the GL 89-10 MOV program,3) and it is likely that some GL 89-10
MOVs have little or no safety significance in the PSA.

Plant-specific IPEs generally evaluate accidents leading to core damage (and significant
radioactivity release) and assesses system performance to determine the likelihood of system
operation to preclude or mitigate core damage and significant radioactivity release events. In
the case of a PSA developed for an IPE, the scope of the PSA model is generally limited to
accidents or events initiated by internal events such as plant transients and loss of coolant
accidents.

Extemal events can lead to abnormal events at nuclear power plants. In response to these
events, plants must maintain the same functions as those analyzed in the IPE. As such, the
same systems important in the intemal events only IPE will also be important in the IPE for
External Events (IPEEE), see Section 1.3.5 of this report. It is expected that MOV safety i
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| significance rankings will not significantly change based on IPEEE. If they do, the IPEEE :"

feedback to the Maintenance Rule will assure continued risk grouping is adequate. During '

the expert panel review, as described in Section 1.3.6 of this report, the effects of external
|

,
'

events should be considered. '

|

In addition, the PSA generally considers es events while the plant is at power operation *

(Modes I and 2). Consideration ofsafety significant MOVs during Modes 3,4 and 5 should,

i be accomplished during the expert panel review.
!-

3.2 Integration of Probabilistic and Deterministic Methods of Ranking MOVs
*

|

The methodology in this report describes an expert panel contribution, which is a process by !
which the deterministic approach is blended with PSA analyses to achieve an overall !

'

evaluation of risk significance. Instructions relative to this expert panel review are found in |,

Section 1.3.6 of this report. In addition, expert panel guidance can be found in the i
; Maintenance Rule Guidance as well as other documents. '

i

t

Since the licensee must maintain equipment operability and follow GL 89-10 guidance,
deterministic criteria and analysis are required. By integrating the PSA approach into'

;

l- existing programs, a balance can be maintained between the two methodologies. In this !
j manner, PSA can be used as another tool for issue resolution.

J

2 Based on the information gathered by Plants A through E in conducting Tasks 1 through 7, a
list of valves has been assembled to assist the expert panel in their evaluation of MOV risk
rankings. This list is presented in the following table and represents a composite of the valve4

functions which were categorized as "High Risk" for Plants A through E, after incorporating
the inputs from the expert panel review. It is recommended that if a licensee's "High Risk"
category from the PSA analysis does not contain these valves, the expert panel consider them
as part of their evaluation and provide appropriate documentation of the basis for the f' mal
disposition.

BWROG Composite List Of"High Risk" Ranked Valves

HPCI(HPCS) Injection Valve RCIC Lube Oil Cooling
HPCI Steam Inlet Valve RCIC Steam Line Isolation !
HPCI(HPCS) Torus Suction RHR Torus Cooling, Spray and Test Valves i

HPCI Steam Line Isolation RHR Heat Exchanger Service Water Supply
HPCI Lube Oil Cooling RHR Shutdown Cooling Suction from
RCIC Injection Valve Vessel
RCIC Steam Inlet Valve Containment Isolation - Equipment Drains
RCIC Torus Suction CS/LPCI(LPCS) Injection
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Service Water Pump Discharge Service Water - Diesel Generator Jacket
Service Water Train Discharge Coolers
Service Water Non-essential Load Isolation RBCCW Drywell Supply / Return isolation * '

* These valves were classified as "high based on seismic and high energy line break
considerations

3.3 Design Basis Capability and Verification |

GL 89-10 requires that all licensees perform initial testing by June 1994. In GL 89-10, )
Supplement 6, the NRC provided guidance for utilities that required a schedule extension. '

As pan of the justification for extension, the guidance suggested that the licensee set up all
valves with the best available information by June 1994. In addition, PSAs showed that the
risk significance of delaying full testing ofless important valves was minimal. In this regard,
PSA provides a very powerful additionaljustification for a schedule extension that augments
the Supplement 6 information. Thus, schedule extension for a number oflow risk MOVs,
provided they are set up with the best available information prior to June 1994, is fully
justifiable.

It is recognized for most BWR utilities, safety significance ranking of MOVs relative to
initial design basis verification is no longer applicable. Nevertheless, this report prennts the
methodology for initial verification which it could be valuable for future applications. Based i
on the discussion with the NRC Staff during the development of this report, the report was i

modified with footnote (e) to Table 3 which addressed initial verification. ,

|

The licensee is responsible for maintaining operability of components in the plant. The
methodology in this report suggests an approach for establishing risk based testing intervals.
This methodology is not intended to relieve a licensee of responsibility to maintain MOV
design basis capability. It is expected that a licensee will demonstrate that GL 89-10 MOVs
are capable over the entire duration between tests regardless of risk significance.

3.4 TestingIntervals

There are currently insuflicient data available to establish a quantitative link between testing
intervals and MOV reliability. The methodology in this report does not attempt to describe
such a process. Rather it has been demonstrated that regardless of specific MOV reliability,
there is mimmal risk associated with the intervals recommended.

In addition, testing at the intervals recommended in the report will provide the industry with
data regarding the time-dependent reliability of MOVs. If the testing intervals are not varied,
information will not be developed to establish a link between test interval and reliability. If
shon intervals are selected for risk significant valves, the safety significance of testing
intervals will be small.
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Additional " margin" in the methodology is the realization that testing will be performed
continually. Even a selection oflow risk valves will be tested at any given time. With that in
mind, any failures would be investigated and insights applied to other valves.

In the January 13,1995 letter, (Addendum 2) the NRC Staff suggested the use of a low
category verification frequency of ten years. In GL 89-10, a frequency offive years was used
as a base, ne valves in the low category ranged from a factor of ten to one hundred lower
risk significance. The methodology in this report specifies a factor of three to be applied to
the five year frequency for the low importance valve verification frequency (or 15 years).
The frequency of the medium valves then became the mid-point between the other two
frequencies.

Once the risk rankings are achieved and reviewed by the expert panel, the high, medium and
low risk valves should then be reviewed by the GL 89-10 program manager to determine the
appropriate periodic verification frequency. The GL 89-10 program manager may assign a
more frequent periodic verification interval to certain medium and low risk valves based on
deterministic considerations. Factors should include, but are not limited to, the results of the
design basis review, operational importance, service conditions, margin available, and valve
performance history. In addition, valves ofa design type, or group, that has no family
members in the high risk category could be placed in a higher test frequency bin. Thus, at '
least one valve in each group would be tested with higher frequency to provide data relevant
to the whole group. 'Ihis adjustment is one ofseveral that the GL 89-10 preram manager
may adopt in augmenting his program with PSA based methods described in thigrt.
Additionally, it should be pointed out that conservatively short MOV testing intervah cre
likely to lead to a risk increase. If too much time is expended on risk-neutral MOVs,
opportunities for more significant plant maintenance are lost. To illustrate how risk rankings
would be combined with deterministic considerations to arrive at final pe. iodic verification
intervals, the following example is provided. 'Ihis example illustrates how deterministic
criteria could be combined with risk insights by the GL 89-10 program manager to establish '

testing intervals.
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TABLE 5 TEST INTERVAL ASSIGNMENT DATA
Valve Valve PSA Valve Thrust Service Test Comments

Description ID Rank Group' Margin ,5 Conditions' Interval
2

4,5,6

HPCI 1 H I 30% Nominal A
injection (2 cycles)
Containment 2 H 2 5% Nominal A Raised to 1 cycle
isolation (1 cycle) based on PSA

and low margin :

RHR torus 3 M 1 15 % Nominal B |

cooling test (4 cycles) )
SW Pump 4 L 4 10% Marsh B Raised based on i
Discharge (often used) (3 cycles) margin and

service
conditions

HPCI CST 5 L 1 5% Nominal A Raised based on
Suction (2 cycles) low margin.
Main Steam 6 L 2 15 % Nominal C
line drain (7 cycles)
isolation !
RCIC 7 H 4 10 % Nominal A i
Injection (2 cycles) i
RHRSW 8 M 4 20 % Nominal B l

HX supply (4 cycles)
Cooling 9 L 3 10 % Nominal B Raised to ensure
supply to (3 cycles) group 3 valves
recombiner are represented )

in higher test
frequency bms |

I

' Valve group defined by valve design, manufacturer, size, etc.
* Thrust Margin is based on an as-left thrust at torque switch trip compared to the minimum required thrust at
design basis conditions including the reduction in margin based on uncertainties such as test instrument
uncertainty, equipment repeatability, load sensitive behavior, time related performance degradation, and other
deterministic considerations which are outside the scope of this document.
' Service conditions are based on the valve use (strokes / year), environmental conditions, ete'
' Test interval rank - A = a test interval of every 1-2 fuel cycles (18 month cycles)

B = a test interval of eveey 3-4 fuel cycles
C = a test interval of every 5-7 fuel cycles

' Thrust margin values presented are for example purposes only. As stated in Section 3.3, the licensee must
demonstrate that MOVs are capable over the test interval regardless of risk significance. This includes
consideration of the amount of margin; potential time related degradation; uncertainties such as measurement
uneenainty, equipment repeatability, and load sensitive behavior; and other deterministic considerations which
are addressed in other industry guidance and are outside the scope of this document.
* Until additional performance data are available, a maximum test interval of 10 years has been discussed by the
industry and the NRC.
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3.5 Changes in Plant Design or State of Knowledge of Valve Categorization >

> ;

For licensees who have a "living PSA", the best way to evaluate the potential for changes in j
i valve rankings over time is to re-evaluate the GL 89-10 valves during each PSA update. This |''

could be accomplished using the updated model and re-generating each MOVs importance !
i measures.

I

Licensees who do not maintain their PSA can maintain GL 89-10 lists. The expert panel can
be reconvened to review plant changes since the original evaluation. This review will be

i

adequate to ensure that valve rankmgs accurately reflect the relative importance of each '

MOV. In addition to re-convening the expert panel, the Mamtenance Rule requires tracking *

of equipment performance relative to the safety significance of that equipment. Thus,
;

through the application of the expert panel review and Maintenance Rule, the effects of future
plant modifications on valve rankings will be properly considered.

';

t

It is beyond the scope of the MOV ranking significance methodology presented in this report
to establish licensee administrative criteria or requirements to assess revision to MOV |

periodic verification intervals based on new information. The user of this methodology j
should, however, consider the potential change of risk importance of MOVs as a result of 4

plant modifications and introduction of new PSA technology / methods. The Maintenance
Rule as well as the GL 89-10 programs should provide such a mechanism.

3.6 OtherConsiderations

The NRC staff raised a suggestion to use two categories of high and low versus three
categories of high, medium, and low. Eliminating the medium category has several negative
features relative to achieving the most complete approach to verification. These are:

Adding more MOVs to the high risk category that belong in the medium category does*

not significantly improve plant safety. The high risk group was dermed so that it would
contain 99% of the core damage frequency contribution ofMOVs. During the
development of this BWR Owners' Group report, a F-V boundary of 0.1 was considered
for the high risk category. However, to minimize concerns about data, human error, etc.,
the boundary for the high risk category was set at 0.01.

With the use of three categot.Ns, plants will be able to collect MOV verification data.

more frequently (the medium i ategory has a more frequent periodic verification
requirement than the low categ 3ry) and provide a broader data base to feedback into the
MOV program relative to pof ential time dependent degradation of MOVs.
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The use of three categories (high, medium, and low risk significance) makes risk*

significance ranking less sensitive to potential changes in PSA. It is less likely for valves
to switch between high and low categories if a medium category is present to demonstrate
a moderate riskimpact.

The use of three groups minimizes the effect of valves whose importance is close to risk.

group cutoffs. ' For example a valve just below the high risk cutoff would be classified a
low in a two group scheme. in this case, the medium group effectively captures the
valve's importance. Thus, the effect of valves on the " cusp" is minimum.

i

i

|
|

i
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1 1

4.0 CONCLUSIONS !-

This study provides a methodology for prioritization of MOVs relative to their significance to*

'

plant safety. It has demonstrated 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 use their PSA analyses to establish MOV prioritization for<

application to a plant's GL 89-10 program.
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I
TAllt.K Al

MOV RISK PRIORITITATION RP.SIILTS (BWR A)

i

thtPACT of MOV FAILilitR RISK IMPORTANCE
VAI,VEID DESCitIPTION

Results in failure of IIPCI and impacts high pressure makeup FV a.033 RAW = 3.8
AIO-23-019 IIPCI Injection Valve

n10-23-014 IIPCI Steam Admission Valve
Results he failure of IIPCI and impacts high pressure makeup FV = .033 RAW = 3.8

Results In failure of RCIC and inipacts high pressure makeup FV .015 RAW = 3.1 !

MO-13-02 8 RCIC Injection Valve !

Results in failure of ItCIC and impacts high pressure makeup FV = .025 RAW = 3.1
M O-13-131 RCIC Steam Admission Valve

MO-lG-25A LPCI Leep A Injection Valve Results in failure of LPCI aml Shutdown Coothig Loop A FV = .005' RAW = 1.5
CCF RAW = 54 for A&D y

hLevel 2 RAW = 5.8
!

Results in failure of I,PCI and Shutdown Cooling Loop B FV .005 RAW = 1.5
MO-10-25n LPCI I, cap fl Injection Valve CCF RAW = 54 fu A&D |

Level 2 RAW = 5.8
t

AfD.10 174 IIPSW Injectlen Cnosstle to IlllR MOV Results in failure of IIPSW shility to inject into reactor vessel FV =.003 RAW = 1.3

given failure to inject from other low pressure sources

:
AfD 10-176 IIPSW Injection Crosstle to RIIR MOV Results in failure of IIPSW ability lo inject into reactor vessel FV .003 RAW = 1.3

*

given failure to inject from other low pressure sources

MO-10-39A RIIR Loop A Suppression Pool Cooling Valve Results in failure of RIIR I,oop A Suppression Pool cooling and FV .001 RAW = 1.1
CCF RAW = 7.5 for A&RTorus spray

i

MO 10-39B *
RIllt Loop Il Suppression Pool Cooling Valve Results in failure of RIIR Loop B Suppression Pool Cooling and FV .001 RAW = 1.1

CCF RAW = 7.5 for A&DTorus Spray

MO-10-34 A R11R Loop A Suppression Pool Cooling Valve Results in failure of RIIR Loop A Suppression Pool Cooling FV .001 RAW = 1.1 5

,

[
!

MO-10-34B RIIR I.oop B Suppression Pool Cooling Valve Results in falfure of RifR Loop B Suppression Pool Ceollag FV .001 RAW = 1.1

i
'

t

t

,

A-2 ,

L

t
;

i

;
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TABf.E Al MOV RISK PRIORITIZATION RESULTS (BWR A) (contimmed)

VALVEID DE8CRIPTION IMPACT of MOV FAILURE RISK IMPORTANCE

MO.10-099B RIIR heat exchanger B c eNng water dt charge Results in failure of IIPSW to cool RilR heat eschenger R for FV a .0008 RAW = 1.06 j
~

containment heat remeval Similar valves esseelsted with otherMOY.
- trains have lower signtiteence ilne de diesel leading during {

fLOOP

MO.10-017/018 L R Shutdown Cooling Sucilen Velves Results in failure of RIIR to remove heet from the reacter vessel FV = .0006 RAW = 1.05

i
i

MO.ld-005A/BIOD LPCS Minimusst Flow Velve (d functlenally Each sninimum flow valve results he the failure ofits respectlYe FV .0004 RAW = 1.03
'

identical valves) LPCS pump train and Impacts low pressure enske-up CCF RAW = 1.17 for ,

IA/ BIO D traine |

MO-Id-012 AIB LPCS Injection Velve (A and D I,eep) Results in failure of LPCS Loop AIR Injectlen and inipsele low- FV = .0004 RAW = 1.03

pressure injecilen

MO.32 2803 IIPSW to Emergency Cooling Tower reservler Resiales in fathere of closed leep mode ofIIPSW to the ECT invignfiteent

discharge valve
,

Folhare to close will cause SLC dihettosi dating ATWS and is
* Insignencent for SLC mode. |

MO-12-8I5/01s ItWCtl Section Yelves ,'modeled espucitly. Falhere to close le bolete ISLOCA is inipucNiy liigh inoportance is
modeled in the LOCA outside contehement bdeleter probehalty. quelHetively assigned for

*

ISLOCA
,

MO-13-015/Ol6 PCIC Inboard /Onibonell Steam Isoletten Velves
99-10 folhere neede not sinodeled in PSA NeswisNy open velve is not insignHirent i

'

required to stroke for RCIC opention. Fathere to close to leelete
LOCA entside confetnment was niet needeled because the RCIC i

steem Nne is of MmHed dieseneter and therefore niet eensidered a !

potential LOCA source.

MO-23 0lStel6 IfrCI Inbeard/Onthessil Steam Isolation Velves
99-10 feMure mode not medeled in PSA. Noeniegy open volve le not Insignificent ,

!required to stroke for IIPCI eyeelation. FeMure le close to feelste '

15LOCA is Inspurtfly needeled in the LOCA outside containment
hohleter probabflity.

MO-02-029A/n Feedwater Leap AIR Injectlen to Reerfor vessel NorisiaNy open volve required for RCICIIPCI Injectlen. Fauvre to Insignificant
!close to fielete a LOCA entside centelament is impliritty modeled be
i

the hittleter.
'

I

h
:
.
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TA%f,E A8 Af0V EISK PRIORITIZATION RESill.TS GYrR A) (continued)

I
VALVE ID DESCItirTION IMPACT et MOV Pall.URE RISK IhtpORTANCE

<

M

htO-48-084I Emergency Coelleg Water pump discharge Valve Results in failure of ECW yump and Impacts redundancy of FV 801 RAW = f.!
diesel cooMag water system. Opposite unit Imperient only.

BIO.10-089AICrp RIIR hest exchanger AICfD cooling water Resnits in failure of IIPSW to cool RIIR heat exchangers for Insigninennt ,

discharge Valves containment heat svmoval "A" votre importance artificleHy
inestased to giant of Il valve due to modcHing non-symmetries. '

hf0-02-053Alli Rectre pump discherge block Valves Normaity open valve not regulred to etiange state, therefore not Insigniscent -

modeled in PSA. Valve required to close for rectre Hne LOCA.

hf 0-13132 RCIC Lube ell cooling Valve Results in faHere of RCIC and Impsets high pressure makeup. FV .025 RAW = 3 f j

Not explicitly moelcled but included in data for pump faHure. (estionated) i

klO-02-074/077 hlain Steam I.ine drain Valve Normally closed valves are not required for injecHen er InsignlRcent ,

Isolatten and are therefore stot modeled in PSA. ,

:

hlO-10-154A/D RIIR Rectre Loop AIII return (LPCI Injectlen) NevinaHy open valve not required to change state for LPCI Insignificant

Valves injeetlen, plugging succhanism modeled in PSA,
w

MO-12-068 RWCU Rectreidellen flow to reactor valve Normally open valve falling to Isolate during i,0CA outside instenfAcant
centsinsnent is an Inifletor and is Implicitly modeled in PSA.

blO-I3018 RCIC CST suction Valve FnHeste to close en travisfer of RCIC suctlen from CST to InsignIncent
suppetselen pool will fell RCIC.

h10-32-2344 IIPSW cross-fle valve Failure to epen Hmles the abilley to line up any I!PSW pump to Insignificant ,

'

any RIIR heat exchanger. Medcled in PSA. .

MO-32-2486 IIPSW illscharge valve to pond NormnHy open valve only required to close en less of pend to In IgnIncant
sotilize closed leep eeeHng. Modeled in PSA.

MO.33-0498 ESW discharge valve to resul NormmHy open valve only required to close en less of pond to Insignificant
idlHus closed leep eeoling Modeled in PSA.

i
RDbV Rectrentellen pmpp coeling water NormnHy open valves allow cooling of stelrc pump seals. Insigniftsant

BIO-35-2373/4
Isolatten valves Fallust to close 6s not modeled in PSA since cumps are artpred,

iin sneelet.

RIO.44-2200A/Il Drywell Cooler Inlet Iselallen Valves Failure to clase for contalisment LOCA conditions. Not medeled Insignines:1
Ise PSA deze to closed leap system and smaff diameter line.

.
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HEDC-32264-A
|

TARI.E Al MOV lEISK PIllORITl7ATION RESUI.T8 (BWR A)(continued)
. i

.

VAI,VEID DESCRIPTION IMPACP et MOV FAII,URE RISK IMPORTANCE !
- |-

MO-23-017 IIPCI CST Snettore Velve Nannally open valve falls to close when transfering sucilen to the Insignificant
suppresslen peel and will fell IIPCI.

MO-23-020 IIPCI Pump Discharge Illock Valve Normany open valve not regelred se change state. Plugging Insignincant
mechanism modeled in PSA. 99-10 fallure mode identical to RCIC |
descriptien- ;

'

MO-23-025 IIPCI Pump Mintmnm Flow Valve Failure to open en ItPCI perup low flow would not iht! rump becense Insigninennt
injectlen ocenes in suftlclent ilme te limit dead head conditten. .

I

MO-23-057.058 IIPCI Terws Snctinn Illock Valves FnNure la open when fransfersing snellen to suppressten poel wt!I fell Insignificant

IIPCI. Addressed in PSA. i

MO-23Il-4245 IIPCI Turbine Enhanst Vacuum Ilreaker Valve Nesinelly open, inflare to elese to provide containsnent feeletten Inolentneant
wenhl not fall IIPCI. Small diameter Ilne insigninennt sonres terns
centeibutor and net enedeled in PRA.

L

MO-44-220lA/II Drywell Cooler Outlet Isolniten valves Fallare to close for containment LOCA conditions. Net included In Insigninennt .

r
PSA due to closed leep system and small diameter line.

MO-48-501/502A/II/C Emergency Coeling Tower Illock Velves for clawed FnNare to open far IIPSW and ESW flow to ECT will cause less of Insignificant

loop flow, systems if rend is smarnilable. Addressed in PSA.
-- I

MO-I3C-4244 RCIC Turbine Eshanst Vacunni Igresher Velve Normally apen valve fettlag to elete would not impact DCIC. Smell Insigninennt
| diameter line is an insignificant sonree leswa centsibutor.

,

!

|

i
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NEDC-32264-A

Tant.E A2

FROllARitJSTIC 8ENSITIVITY ANAt,YSFJB
ON VALVE CROUrtNG (BWR A)

[ NUMBER OF VALVES IN EACII CATEGORY)

VALVE FAILilRE RATE (FAlt, TIRE TO BTROKE ON DEMAND)Igv IMrottTANCE)
.I .087 .05 .012 .003

(IPR VALUE)

95 12 19 6 0 0

99 s 9 6 4 0

99.9 5 3 IS 8 4

99.99 4 7 6 9 6

TOTAI, * 29 29 28 21 10

The setet noneber of velves een be cenerered to the 55 velves (one unit and cosevnen) snedeled in the frE wHli thitwee snedes*

consistent with the CL 8910 Bd et velves.

TARIE A3

RELATIVE CllANCE IN CORE DAMACE
FREQUENCY VERSU1 VAI.VE FAII,URE RATE

(BWR A)

-

VALVE FAII,URE RATE (FAlf,URE TO STROKE ON DEhf AND)

.s .es7 .es .at a .ons e

hfultiplier 6.9 !L3 1.3 f.0 .9 .2

en IFE CDF

t
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NEDC-32264-A .

TABLE B1
PRIORITIZATION OF MOTOR-OPERATED VALVES FOR PLANT B

HOV IMPORTANCES TO:

VALVE 89-10 PRA CORE CNHT LARGE

NUMBER FUNCTION Store SCOPE DAMAGE FAIL REL COMMENTS / JUSTIFICATION FOR PRIORITY
'

HIGH PRIORITY MOV5

1E11-F0684 Heat Euch Flow Controt Y Y 0.510 1.047 D.340 Failure of F068A or B causes loss of heet removal for all modes of one RHR toop.

1E11-F0688 Heat Exch Flow Controt Y Y 1.348 2.916 0.984 The importance of F0688 to the C0F and containment felture frequency exceeded 1
percent, placing it in the HIGH category. The importance of F068A to the CDF was
less then one percent, but its contributton to containment fatture exceeded 1
percent. F068A was upgraded to the HIGH category. No credit Wes taken for iocal
menuet recovery of F068A or 8 in the PRA.

1E41-F001 HPCI Steam Intet Y Y 1.198 0.426 0.160 Demend failure of the velves listed on the left cause complete loss of HPCI or

1E41-F006 HPCI Injectfon Y Y 1.199 0.426 0.161 RCIC. HPCI and RCIC are risk-significent systems for Plant 8 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 Intet Y Y 0.742 0.057 0.023 systees. Feedwater has turbine-driven pumps which felt on MSIV closure, and HPCI
and RCIC are both single-train systems utth retettvely high unevettabilities
coupered to the redundant low pressure motor-driven systems. Loss of high pressure
injection with ADS Inhibited requires operator actions to emergency depressurire.
The RCIC valves had CDF importances just below one percent, but these vetves were
upgraded to the HIGH category because of the simitsrity of funetton to the HPCI-
valves, and because the RCIC system was one of the most importent systems to the
CDF.

1E41-F059 HPCI Lube 011 Cooling veter Y H 0.000 0.000 0.000 These valves were included within the punp/ turbine hdery of the HPCI and RCIC

1E51-F046 RCIC Lube Olt Cooling unter 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 toss 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 H*CI and RCIC to the CDF.

B-2
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NEDC-32264-A ,

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

1E41-F002 HPCI Steen Line Isolation Y Y 0.000 0.000 0.000 The HPCI/RCIC volves function to isolete the steen lines given a breek outside
1E41-F003 HPCI Stees Line Isolation Y Y 0.000 0.000 0.000 containment. The velves isolete on high stese line flow or high temperature in the
1E51-F007 RCIC Steen Line Isolation Y Y 0.000 0.000 0.000 respective rooms. The f ootetton function of these vetves was implicitly modeled in
1E51-F008 RCIC Stees Line Isolation Y Y 0.000 0.000 0.000 the unisolated LOCAs outelde containment initiating event frequency. Unfootsted

LOCAs outelde containment accounted for less then 1 percent of the total CDF, but
exceeded 1% of the frequency of large releases. Sensitivity onetysis shows that
soott changes in the common cause felture probability of motor operated volves een
significantly increase the contribution of unlootsted LOCAs outside containeent to
the frequency of targe reteeses. Other factors which support the estegortretion of
these vetves as high priority velves are: 1) the velves are required to close
egelnet high dp conditions which are not replicated durtne operability tests, and
2) felture of the volves to teotete teeds to a potentlet large reteese outside
conteinment.

1G31-F001 RWCU Isolation Y Y 0.000 0.000 0.000 The RUCU isolation volves function to footste the avCU tines given a break outside '

i

1G31-F004 RWCU Isoletion Y Y 0.001 0.003 0.000 containment. The lootation function of these volves ues lepticitly modeled in the
unisolated LOCAs outside containment Initteting event frequency. soth volves were
explicitly modeled in the contelnment teetetton model. The priority of these
vetves wee upgraded to HIGH bened on the some reesoning es the HPCI/RCIC steen line, 3

isoletion vetwee.

MEDIUM PRIORITY MOVS

1E11-T015A LPCI Injection Y Y 0.047 0.016 0.000 Felture of a single LPCI Injection velve felle one loop of LPCI. These valves fell !

1E11-F0158 LPCIInjection Y Y 0.270 0.059 0.000 below the HIGH importance ranking because of the redundancy and diversity of low
pressure injection systems.

1E11-F028A RHR Torus Test / Spray V V 0.044 0.098 0.022 Failure of F028A or F0288 falle both suppreestM poet cooling and suppreselon pool
1E11-F02BB RHR Torus Test / Spray Y Y 0.596 1.323 0.430 sprey modes for one loop of RNR. These volves are not ranked as MIGH priority *

vetves because feiture of these volves does not effect the Shutdoun Cooting Mode of
RHR, and because other scene of decay heat removet are ovelloble (meln condenser ;

and contelnment venting). Also, tocet menuet actions con open these velves for '

moet sequences in which these vetves are felted.
I

1E21-F003A CS Injection Y Y 0.069 0.044 0.078 Fellure of the Core sprey injection velve to open causes loss of one loop of Core
TE21-F0058 CS Injectfon Y Y 0.088 0.072 0.108 spray. These vetves were just below the cutoff for LOW leportance vetwee, and were i"

upgraded to MEDIUM because of the sletterity of function to the LPCI Injection
velves.

1P41-F3104 Psu Turbine Bldg Header Iso Y Y 0.175 0.336 0.480 The Turbine Building PSW header footetton volves are required to close during LOCA
TP41-F3108 P3W Turbine 8tdg Heeder Iso Y Y 0.151 0.254 0.420 or LosP to ensure adequete cooling water to essentiet components. Felture to close
1P41-F310C PSW Turbine 8tdg Heeder Iso Y Y 0.008~ 0.018 0.000 during on LOSP le the most importent felture mode, because of the dependence of the
1P41-F3100 PSW Turbine Oldg Heeder Iso Y Y 0.008 0.019 0.000 diesets on PsW for cooling. The A and 8 vetves had leportances in the MEDIUM

isportance range, while the C and O vetves hed leportances in the LOU range. The A
and 8 vetwee are more leportent because of the divlefonet power errengement (only
valve A con isolete service water for dieset A when diesel C le doun). Velves C
and D were upgraded to MEDitN11sportance for consistency.

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

LOU PRIORITY MOV3

1821-F016 MSL Drain Isolation Y N 0.000 0.000 0.000 F016 and F019 are opened during startup to drain condensate from the main steen
1B21-F019 MSL Drain Isolation Y N 0.000 0.000 0.000 lines. These vetves are closed once the mein turbine is retted. Discharge from

these valves passes through other vetves to the condenser. Closure of the MSIVs
does not isolete these valves from the reactor, so that failure of both F016 and
F019 to close could result in continued blowdown from the reactor to the condenser.
Flow is limited by restrictive orifices in the drain lines from each MSIV. The low
importance renkir.; of these vetves is justified because the volves are normatty
closed during power operation.

1831-F031A Rectre Pump Disch Isolation Y N 0.000 0.000 0.000 The only accident sequence in wMeh recircutetton pump discharge vetve closure is
1031-F0318 Recirc Pump Disch Isolation Y H 0.000 0.000 0.000 needed to prevent core damage is e large break in the recirculation piping. These

velves were modeled implicitly in the targe LOCA initleting event model. Fellure
of the discharge velve in the unbroken loop to close could result in LPCI flow from
both toops being test through the break. Both toops of Core Sprey weutd also have
to felt before significent core demoge would occur. Based on estimates for the
IPE, less then 15 percent of targe break LOCAs would require discherge vetve
closure. If core dee.ege did occur because LPCI flow was diverted through the
break, containment felture is unlikely due to the eveitebility of debris cooling.
A LOW priority is justified because of the combined tou frequency of large break
LOCAs and the low feiture probability of both loops of Core Sprey.

1E11-F003A RHR Heat Euch outlet Y N 0.000 0.000 0.000 The heet exchanger intet end outlet valves are normally open and not required to
1E11-F0038 RHR Heat Euch Outlet Y N 0.000 0.000 0.000 close for any accident sequences modeled in the IPE. These vetves receive no
1E11-F047A RHR Heat Exch Intet Y N 0.000 0.000 0.000 automatic isolation signets. The risk significance of these valves is low.
1E11-F0478 RHR Heat Euch Intet 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 one vesset suction isolation velve. The
1E11-F0048 RHR Torus Suction Y Y 0.000 0.000 0.000 F004 vetves isolete the Torus suction paths, and the F006 velves isolete the vessel
1E11-F004C RHR Torus Suction Y Y 0.000 0.000 0.000 suction paths. The F004 vetves are normatty open, and the F006 vetves are normally
1E11-F004D RHR Torus Suction Y Y 0.000 0.000 0.000 closed. Each F004 and F006 velve pair must close/open respectively to align en RHR
1E11-F006A RHR SDC Pump Suction Y Y 0.000 0.000 0.000 pump for shutdown cooling. To etteinste a modeling problem, only two of the vesset
1E11-F0068 RHR SDC Purp suction Y Y 0.000 0.000 0.000 suction velves were modeled in the PRA (this ves conservettve). These velves are
1E11-F006C RHR SDC Pump Suction Y N 0.000 0.000 0.000 conaldered LOW importance to risk because felture of a velve pelr to function only
1E11-F0060 RHR SDC Pump Suction Y N 0.000 0.000 0.000 lupacts one RHR pump for one mode of RHR operation. Also, for most events for

which shutdown cooling is needed, time is eve 1Lebte to menuelty open/close the
vetves given fatture of a motor operator. ALL of the F004 and F006 vetves have
hand-wheel operators, and would be accessable for most accident sequences.

.
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NEDC-32264-A
TABLE B1 PRIORITIIATION OF MOTOR-OPERATED VALVES FOR PLANT B (Continued)

There are two RHR minimum flow vetves, one for each loop. The minimum flow volves
1E11-F007A RHR Minimum Flow Y N O.000 0.000 0.000

are normetty open and provide a flow path for the RHR pumps in the LPCI mode until
1E11-F0078 RHR Minimum Flow Y H 0.000 0.000 0.000 theinjectionvolvesopenandvessetpressuredecreesesbelowtheLPCIshutoff

heed. Failure of the einimum flow vetves results in some reduction in RNR flow in
att modes of operation. The IPE evaluated the restistic lopect of failure of a
minimum flow vetve to close, and concluded that the remaining flow rate would be
adequate for att modes of RHR operation. Thus, failure of the alnimum flow vetves
to close le considered of tow risk significence. If en RHR toop to operating in
test or suppression pool cooling, the minimum flow vetve could be closed. If a
LOCA occurred, the RHR system is designed to automaticetty realign to the LPCI 1

mode and the minimum flow vetve would receive a signet to open. It woe conctoded
intbeIPEenetysisthateveniftheminisumflowvolvefeltedtoreetten,theRHR
pumps would likely operate long enough for either vesset depressuritetton or
operator intervention.

1E11-F006 RHR $0C Vessel Isoletion Y Y 0.000 9.000 0.000 Demend failure of either F005 or F009 faits the shutdown cooling mode of RHR. This

1E11-F009 RftR SOC Vesset Isotation Y Y 0.000 0.000 0.000 mode is not risk-significent because shutdown Cooling te vulnerable to single .

feltures and is less likety to be evettobte then Suppression Poot Cooling. These
vetves eleo receive isoletten signets designed to prevent vesset draln-down during
refueling outeges, but the risk slyntficence of feltures to isolete during
refueling is betelved to be emett because of the low differentist pressure end the
time ovellebte for operator intervention.

1E11-F0164 RflR Drywett sprey V Y 0.092 0.073 0.122 The RHR F016A/F021A and F0168/F0218 valve pelro are normally closed contelnment

1E11-F016B RHR Drywelt $ prey Y Y 0.094 0.004 0.000 Isolation valves that must be opened to inittote the Bryvett oprey mode of RHR.

1E11-F021A RHR Drywett sprey Y Y 0.092 0.073 0.122 Felture of any single velve to open felts one loop of RHR in the Drywell sprey

1E11-F0218 RffR Dryvett Spray Y Y 0.004 0.004 0.000 mode, but has no ispect on other modes of RHR operation. The Drywett spreys appear
in both the Levet 1 and Level 2 IPE models. The RHR Drywell sprey mode may be used
to reduce the Drywell temperature to prevent the vessel tevel Instrumentation
reference legs free botting. If no conteinment cooling is evettobte and Dryvett
sprey cannot be initteted, emergency depressurtration and vessel flooding must be

These types of sequences were relatively unisportent to plant risk.performed.
Dryvett spreys were etso modeled in preventing contelnment failure following vessel
failure. The spreys are rotatively unimportant because for many of the sequences
in which the sprays could perform, LPCI Injection is also evettobte for debrio
cooling. Elther Drywell spreys or LPCI or Core Sprey injecting through the fetted
veeset were considered edequete to prevent containment failure following a core
demage event.

,

1E11-F017A LPCI Throttle Y Y 0.007 0.015 0.000 The LPCI throttle velves (F017A,5) are nornetty open and not required to close

1E11-F0178 LPCI Throttle Y Y 0.018 0.039 0.000 during any accident sequence modeled in the IPE. The throttle velves are
interlocked open for 10 minutes following any LPCI inttletion signet, to prevent
operators from throttling flow until core cooling requirements are settsffed.
Felture of the F017 volve to throttle flow does not 1spect the ability to coot the

Following LPCI injection, either the throttle vetve or injection vetvecore.
(F015) may be required to close before other modes of RHR con be initiated. The
redundancy of the throttle vetve with the F015 vetve pokes tnis function rotatively
unlaportant to plant risk. rentelnment footetton is provided by the F050 check
vetwee and F015 injection vetves,

i
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TABLE B1 PRIORITIZATION OF HOTOR-OPERATED VALVES FOR PLANT B (Continued) ,

1E11-F0244 RHR Yorus Test Inboard Y Y 0.007 0.015 0.000 Estebtishing suppression pool heat removat requires opening F028A/B and either
1E11-F0248 RHR Torus Test Inboard Y Y 0.018 0.039 0.000 F024A/B (test line) or F027A/B (suppression pool sprey). Because of the added
1E11-F027A RHR Torus Spray Inboard Y Y 0.007 0.015 0.000 redundancy of the F024/F027 velves, these valves are significantly less important
1E11-F0278 RHR Torus Spray Inboard Y Y 0.018 0.039 0.000 to the core demoge frequency then F028. For atmost ett sequences involving loss of

decay heat removal, adequate time is evellebte for these valves to be menuelty
opened using the handwheel operators. Thus, the risk significance of these valves
is tow.

1E11-F0484 RHR Heat Exch Bypass Y Y 0.000 0.000 0.000 This volve is normally open, and remains open during the LPCI injection phase. It
1E11-F0488 RHR Heat Exch Bypass Y Y 0.000 0.000 0.000 must be throttled closed to controt flow through the RHR heet exchanger for any RHR

mode involving heat removat If RHR is in suppression pool cooling when e LOCA
occurs, this valve could degrade LPCI flow if it felts to open. This fatture mode
is relatively unimportant, because adequate LPCI flow con still pass through the
heet exchanger to reattstically prevent significant core deeege. Felture of this
valve to close utLL degrade the heet removal capacity of a single loop of RHR in
suppression poot cooling, shutdown cooling and other modes. this failure mode is
relativelyrisk-insignificantbecausethebestremovalcapabilityisnotcompletely
fatted and because for most risk-significant sequences, time is evettable to
manuelty close the volve using the hand-wheet operator.

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

is normatty closed and remains closed during att other modes of RHR operation. The
steen condensing mode was not modeled in the IPE, because it is not e preferred
mode of operation et Plant 8, and because it is e more complex and therefore less
reliebte heat removat mode then suppression pool cooling or shutdown cooling. If
shutdown cooling was the only heat removal mode evaltable, e failed closed vent
valve would not physicetty 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 sprey suction isoletion volve is normally open and receives no automatic
1E21-F0018 CS Pump Suction Isoletion Y Y 0.000 0.000 0.000 isolation signet. These valves are not required to be closed for any occident

modeled in the IPE.

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

1E21-F0318 CS Minimum Flow Isolation Y N 0.000 0.000 0.000 are normatty open and provide e flow path for the CS pumps until the injection
valves open and vesset pressure decreases below the CS shutoff head. Failure of
the minimum flow vetves to close results in some reduction in flow. The IPE
evolunted the realistic impact of failure of a minimum flow valve to close, and
concluded that the remaining flow rete would be adequate to prevent significant
core damage. Thus, felture of the minimum flow valves to close is considered of
tow 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 volve would receive a signet
to open. It was concluded in the IPE enetysis that even if the minimum flow valve
failed to realign during a test, the CS pump would likely operate long enough for
either vesset depressurization or operator intervention.
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TABLE B1 PRIORITIEATION OF MOTOR-OPERATED VALVES FOR PLANT B (Continued)
|

1E41-F004 HPCI CST Suction Isolation Y Y 0.000 0.000 0.000 HPCI and RCIC will auto-evep from the CST to the suppression pool on tow CST tevel

1F'?-F041 HPCI Torus Suction Isolation Y N 0.000 0.000 0.000 or high suppression pool level. Intertocks are provided such thet the CST evetion
t. .042 HPCI Torus Suction Isotation Y N 0.000 0.000 0.000 volve vitt only close ef ter the suppreselon pool ocction velves are both fatty*

.-F010 RCIr C37 Suction Isotation Y Y 0.000 0.000 0.000 open. Thus, if either suppression poet suction vetve felts to open the CST Line i

1E51-F029 RCI Torus Suction Isolation Y H 0.000 0.000 0.000 will remain evettobte. If the CST volve faits to close or if the forus pathvey
1E51-F031 RCIs Torus Suction Isolation Y H 0.000 0.000 0.000 f aits to open, HPCI/RCIC vlti continue to operate until the CST inventory le

depleted. For ett but e smelt fraction of LOCA events, operation of HPCI or RCIC
from the CST provides en extended period of high pressure cooling. For e t

transient, if HPCI or RCIC molntelns vessel levet until the CST is depleted, more i

then en hour is evellebte before adequete core cooting becomes a concern. This le r

adequate time for the operators to either menuelly open the felled vetves or o

provideinjectionfroeotherhighpressuresourcessuchasCR0orcondensete.
'

Thus, deoend feitures of the HPCI/RCIC CST and suppression pool suction lines are
inelenificent contributors to core demoge.

1E41-F012 HPCI Flinimun Flow 7 N 0.000 0.000 0.000 The minimum flow valves for HPCI and RCIC did not appear as rlek-significant in the

1E51-F019 RCIC Hinimum Flow Y M 0.000 0.000 0.000 IPE because it is not enticipated that HPCI and RCIC would ever operste without a
flow path to the vesset or the CST. If the HPCI/RCIC discharge HOV felled to open
on HPCI/RCIC intitletion, e deed-heed condition would exist, but in this case,

*
!

HPCI/RCIC is unevellable for injection regardless of the statue of the minimum flow !

velve.

1E41-F104 HPCI Vec Breaker Isolation Y H 0.000 0.000 0.000 The vecuum breeker isolation valves foolate the vacuum breeker line on low stees I

1E41-F111 HPCI Vec Breaker Isolation Y H 0.000 . 0.000 0.000 line pressure and high Drywell pressure. The purpose of this isolation is to i

1E51-F104 RCIC Yac Breaker Isolation Y N 0.000 0.000 0.000 eliminate e potential teskoge pathvey free the suppression poet alrepece through ,

1E51-7105 RCIC Vec Bresker Isolation Y N 0.000 0.000 0.000 the turbine exhaust line and turbine seats hto secondary contelnment. This r

leekoge pathway could exist if containment pressure was high and HPCI was tripped. i

This pathwey would bypees the water seet that the exhoust line normatty has. The 7

leportance of this isolation f ailure is emett because any roleeses would be i
'

fittered through the suppreselon poet, and because of the redundancy of the
isolation volves. If this pathway falls to footste, it is likely due to toes of ,

ipower to the velves and not herduere feiture.
i

1E51-F119 RCIC Low Speed Dypass Y N 0.000 0.000 0.000 The RCIC tow speed bypees line was added es en operationet leprovement to reduce ;

stresses on the RCIC components during startup. Felture of this velve to open i

during RCIC etertup will not prevetit RCIC initletion, and failure of thle volve to t

close will not impact the isolation functions of the RCIC steen line isolation i
;

vetves. i

1E51-7524 RCIC Trip and Throttle Y N 0.000 0.000 0.000 RCIC trip and throttle vetve closure is needed to tereinote RCIC injection given a
RCIC turbine trip. Fellure of RCIC to trip with no other selfunctions present
results in continued injection to the vesset. Because of the smelt injection
cepecity of RCIC, operators have adequate time to take actions to prevent vessel
overftll. Felture of F524 to close given a condition requiring RCIC trip could
result in demoge to the RCIC system. If a condition requiring RCIC trip is |

.

present, then itCIC would most likely be unevettable for the receinder of the event
regerdless of F524 success or felture. If RCIC wee demoged due to failure of F524-

to close, stese release outside primary contelnment would be timited by isolation
vetves FOOT end F008 Furthermore, the ability of the trip and throttle vetve to
close white exposed to futt reactor pressure le vertfled during monthly RCIC
operability testing. ,
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TACLE D1 PRIORITIZATICO CF MOTOR-CPERATED VALVES'FOR PLANT C (C;ntin=d)

1741-F049 PSU to DU Cooters Isolation Y Y 0.000 0.000 0.000 The Pld System is a closed system within containment, and the isolation valves
1P41-F050 **" to DU Cooters Isolation Y Y 0.000 0.000 0.000 receive no automatic isolation signats. Isolation is only needed if the PSV

pressure boundary within containment is fatted. 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 are impacted.

1P41-F312 PSW Radweste Dilution Line f N 0.000 0.000 0.000 The 30" dilution line ties directly into Unit 1 division I PSW, and is typicatty
only opened occasionalty during outages. During non-outage periods, dilution flow
is provided f ra circulating water blowdown to the river.

1P42-F051 RBCCW Drywell Intet Y Y 0.000 0.000 0.000 The RBCCU system is a closed system within containment, and the containment
1P42-F052 RBCCW Drywell Outlet Y N 0.000 0.000 0.000 isolation valves receive no automatic isolation signet. Isoletion is only required

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

1P52-F874 N2 Backup HOV to Inst Air N Y 0.023 0.051 0.000 This vetva opens on low pressure in the noninterruptible instrument air heeder 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 medium

'
1

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 MOV in the PRA that is not in the scope of i

GL 89-10.

i

!

.

.
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! Table C1 Prioritization of MOVs for BWR C-

z

FV Importance Number of. Valves Cumulative Number of
4

in Category Valves

i 0.05 0 0;

e 0.01 6 6

1.
0.001 17 23

I 0.0001 34 57

j <0.0001 120 177
e

i

i
?

-
-

4

i
f

3

$

.

I

:
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l
;

!
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Table C2
Current 89-10 MOVE with Low Risk Signifteence em 1 of 18 -

3 Component 19 | Description | PRA | 89-10 |PRAREASONING |

YES | THIS IS A CONTAINMENT ISOLATION VALVE, AND UAS CONSIDERE9 IN TME [*

2CCP*MOV122 DRS-CONT ISO IN80 (MOTOR OPERATED VALVE)
-

| CONTAINMENT ISOLATION SECTION. ThE REACTOR CLOSED LOOP C00 LINS SYSTEM |
g

| (CCP) IS A CLOSED LOOP SYSTEM. 1F LEAKAGE UERE 70 LEAK INTO THE |

| 3 { l SYSTEM, IT WOULD REMAIN CONTAINE9 IN THE LOOP. TME FAILURE HECHANISM | 7g

g | | | NECESSARRY TO BREACH CONTAINMENT IS A LINE BREAK 90TM INSIDE AND|

g g | | OUTSIDE CONTAINMENT , AND 2 MOVS FAILING TO ISOLATE (90TM CONTAINMENT . |

g | | | | ISOLATION VALVES). THIS IS CONSIDERED A VERY SMALL CONTRIBUTOR IN|
g | | | | COMPARISON TO OTHER FAILURE MODES. ( ,

I
i 1

l I '

I '

I I I I

I I I I I
,|I

i i i I i

1
-

i i I 3

| 2CCP*MOV124 | DRS-CONT ISOL OUTBD (MOTOR OPERATED VALVE)|- YES THIS IS A CONTAINMENT ISOLATION VALVE, AND WAS CONSIDERE9 IN TME |

g g | CONTAINMENT ISCLATION SECTION. THE REACTOR CLOSES LOOP COOLING SYSTEM | *

L (CCP) IS A CLOSED LOOP SYSTEM. IF LEAKAGE UERE TO LEAK INTO TME |
( l SYSTEM, 1T 900LO REMAIN CONTAINES IN THE LOOP. THE FAILURE MECMANISM || ||

g u
q | NECESSARRY TO BREACM CONTAINMENT IS A LINE BREAK SOTH INSIDE AND |

g i OUTSIDE CONTAINMENT , AND 2 MOVS FAILING TO ISOLATE (90TM CONTAINMENT | '

g
| ISOLATION VALVES). THIS IS CONSIDERE9 A VERY SMALL CONTRIBUTOR IN|

g g | | COMPARISON TO OTHER FAILURE MODES.
gg

i l I'

I i l i I
1 1 i II

'l I
i

I
3 I I I I

,

I t

| I I
' GATE VALVE SFCAE1A INLET (MOTOR OPERATE 9 VALV [- YES REACTOR SUILDING CLOSED LOOP COOLING (CCF) TO SPENT FUEL COOLING. THIS |

| 2CCP*M0v144 |: VALVE IS IN ONE OF TWO REDUNDANT TRAINS OF COOLING. SPEET FUEL COOLING g
3

8 IS NOT INCLUDED IN THE SCOPE OF THE IPE, AND NO CREtti 13 TAKEN FOR THE |
(g
| | SYSTEM. HOWEVER, SPENT FUEL POOL COOLING RISK'Is LOW BECAUSE HEATUP g

| [ OCCURS SLOULY AND MANY HOURS ARE AVAILABLE FOR RECOWERY. ALSO, THIS 33 g

| | VALVE IS NORMALLY OPEN AND MUST REMAIN OPEM.
gg i

'

l | Ig

I I Ii
I

H I I
i! I

g 2CCP*MOV148 | GATE VALVE SFCAE18 INLET (MOTOR OPERATED VALV - | YES | REACTOR BUILDING CLOSED LOOP COOLING (CCP) TO SPENT FUEL COOLING. TWIS |I i

g g | | | VALVE IS IN ONE OF TUO REDUNDANT TRAINS OF COOLING. SPENT FUEL C00 LINO 3 '

| IS NOT INCLUDED IN THE SCOPE OF THE IPE, AND NO CREDIT IS TAKEN FOR THE ||g- |
| | SYSTEM. HOWEVER, SPENT FUEL POOL COOLING RISK IS LON SECAUSE HEATUP 3

g | OCCURS SLOWLY AND NANY HOURS ARE AVAILAOLE FOR RECOVERY. | ,g
g | I '

I II I I
I I

s I I I I r

I i l i I
I

B

s

t

'

i
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Tebts C2 (Continued)
Current 89-10 MOVs with Low Risk Significanc3 .

04/07/93 Page 2 sf 18

| Component ID | Description |PBA|89-10 |PRAREASONING
g

| 2CCPAMOV15A | RCS-CONT ISOL CUTBD (MOTOR OPERATED VALVE)|- |YES |TH'.SISACONTAINMENTISOLATIONVALVE,ANDWASCONSIDEREDINTHE 3

| | | | | CONTAIMMENT SECTION. THE REACTOR BUILDING CLOSED LOOP COOLING SYSTEM 3

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

| SYSTEM, IT WOULD REMAIN IN THE LOOP. THE FAILURE MECNAMISM NECESSARYg
| | | | |

g | | | TO BREACN CONTAINMENT,IS A LINE BREAK BOTN INSIDE AND OUTSIDE |
| | | | CONTAINMENT, AND 2 MOV'S FAILING TO ISOLATE (80TH CONTAINMENT ISOLATION [

g | | , VALVES). THIS IS CONSIDERED A VERY SMALL CONTRIBUTER IN COMPARISON To g*

g | | | OTHER FAILURE MODES. |
t i I I

| |

i u I l | I

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

i l i I I I

| 2CCP*M0V158 | RCS-CONT ISOL OUTBD (NOTOR OPERATED VALVE)|- | YES | TH15 IS A CONTAINMENT ISOLATION VALVE, AND WAS CONSIDERED IN THE |
| CONTAINMENT SECTION. THE REACTOR BUILDING CLOSED LOOP COOLING SYSTEMg

3
| i

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

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

| | To BREACN CONTAINMENT,IS A LINE BRCAK SOTH INSIDE AND OUTSIDE 3
g | CONTAINMENT, AND 2 MOV'S FAILING TO ISOLATE (BOTH CONTAINMENT ISOLATION |
g |

|| || | VALVES). THIS IS CONSIDERED A VERY SMALL CONTRIBUTER IN COWARISON TO |g
n | OTHER FAILURE MODES. |

g

| | 1 l |
| | l'

I
I I I

I
I I I I

I
I I I I

I
g 2CCP*MOV16A 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|
fg

| (CCP) IS A CLOSED LOOP SYSTEM. IF LEAKAGE WERE TO LEAK INTO THE g.
g SYSTEM, IT WOULD REMAIN IN THE LOOP. THE FAILURE MECHANISM NECESSARY g .

| TO BREACH CONTAINMENT,IS A LINE BREAK BOTN INSIDE AND OUTSIDE g
|g

||.g

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

g | | | VALVES). THIS IS CONSIDERED A VERY SMALL CONTRIBUTER IN COMPARISOM 70 g

g | | | OTHER FAILURE MODES.
g

I t I I I
1 I I I
i l 1 I

I I I I I
I I I I I
I

.

*
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.Tob(e C2 (Contlewed)
Current 89-10 Move Nith Low Risk Significance

04/07/93 Page 3 of 18

|.ComponentID | Description |PRA|89-10 |PRAREASONING |

I 2CCP*f90V168 | RCS-CONT ISOL IN80 (MOTOR OPERATED VALVE) |- |YES | THIS IS A CONTAINMENT ISCLATICII VALVE, AND MAS CONS! SERED IN THE |
| | | | | CONTAINMENT SECTICII. THE REACTOR BUILDING CLOSES LOOP C00Lif08 SYSTEN |
| | | | (CCP) IS A CLOSED LC3P SYSTEM. IF LEANAGE WERE TO LEAK INTO THE 3

3 u | | SYSTEM, IT WOULD REMAIN IN THE LOOP. THE FAILUllE lECMANISM NECESSARY |
| | | TO BREACM CONTAINMENT,IS A LINE BREAK 90TN INSIDE AND OUTSIDE |
| CONTAINMENT, AND 2 MOV'S FAILING TO ISOLATE (80TM COIITAINMENT ISOLATI0ft 3

VALVES). THIS IS CONSIDERED A VERY SRAlt. CONTRIOUTER IN COMPARISON TO |g

3 | | u OTHER FAILURE MODES. g

I i 1 I I I
I I I I I I
I I I I I I
I I I I I I
I i 1 l i I
| 2CCP*MOV17A | RCS-CONT ISOL OUTBD (MOTOR OPERATED VALVE) |- | YES | THIS IS A CONTAINMENT ISOLATION VALVE, AND WAS CONSIDERED III THE 3

| | | |. | CONTAINMENT SECTION. THE REACTOR SUILDINS CLOSED LOOP COOLING SYSTEM |
g | | | (CCP) IS A CLOSES LOOP SYSTER. IF LEAKAGE WERE TO LEAK INTO TM |
3 p | | | SYSTEM, IT WOULD REMAIN III THE LOOP. THE FAILURE MECMANISM NECESSARY |
3 | | | | TO OREACM CONTAINMENT,IS A LINE OREAIC DOTW INSIDE AND OUTSIDE 3

g | | | | CONTAI91 MENT, AND 2 MOW'S FAILING TO ISOLATE (OOTM CONTAllWIENT ISOLATI0ll |

| | | | | VALVES). TNIS IS CONSIDERED A VERY SMALL CONTRIOUTER IN COMPARISON TO |
3 | | | | OTHER FAILURE MODES. |.

- I I I I i B

I I 1 1 I I
I I I l I I
I I I I I I
I I I I I I
| 2CCP*M0V178 | RCS-CONT ISOL OUT80 (fl0 TOR OPERATED VALVE) |- YES | TMi$ 15 A CONTAINMENT 130LAft0N VALVE, AND WAS CONSIDERES IN THE |
| g | | CONTAINMENT SECTION. THE REACTOR SUIL9tfIS CLOSED LOOP COOLING SYSTEM g

| | | | (CCF) !$ A CLOSED LOOP SYSTEM. IF LEAKAGE WERE 70 LEAK INTO THE |
g | | | SYSTEft, IT NOWLD REMAIN IN THE LOOP. THE FAILURE MECMAft1SM NECESSARY |
| | | | TO 9REACM CONTAINMENT,15 A LINE BREAIC 90TN INSiOE AIIB OUTSIDE |
| | | | | CONTAINMENT, AND 2 MOV'S FAllllIG 70 ISOLATE (80TM C011TAllWIENT ISOLATICII |

| | | | -| VALVES). THIS IS CONSIDERED A VERY SMALL CONTRIBUTER IN COMPAttSolt 10 g

3 | | | | OTHER FAILURE MODES. |
| | 1 I I I
I I i 1 I I
I I I I- 1 I
I I I I I I
I I I I I I
g 2CCP*H0f18A | GATE VLV. SFCAE1A OUTLET (MOTOR OPERATED VALV |- | YES | REACTOR BUILDING CLOSED LOOP COOLIIIS (CCF) TO SPENT FUEL C00Lill8. THIS |
g | | | | VALVE IS IN ONE OF TWO REDUNDAtti TRAINS OF C00LIII5. SPENT FUEL COOLING |
g | | | | IS NOT IIOCLUDED IN THE SCOPE OF THE IPE, AIID 810 CREDIT IS TAKEN FOR THE |

g | | | SYSTEM. NOVEVER, SPENT FUEL POOL COOLIIIS RISIC 18 Lolf SECAUSE MEATUP |
I I l l I OCCURS SLOULY AND MANY NOURS ARE AVAILAOLE FOR RECOVERY. ALSO,TMit |
I I l l VALVE IS IIORMALLY OPEN, AllB 1905T REMAIN OPEN. |
I I I I I

I I'
I l

k' l . II I
I I J lI I .

_

I

'
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Yoble C2 (Continued)
Current 89-10 MOVa with Low Ritk Significenes .

04/07/93 rege 4 of 18.

| Component 10 | Descriptl0n |PRA|89-10 |PRAREASONING |
4

2CCPAMOV188 GATE VLV. SFC*E18 OUTLET (M010R OPERATED VALV - |YES | REACTOR BUILDING CLOSED LOOP COOLING (CCP) 70 SPENT FUEL COOLING. THIS |

| | | | VALVE IS IN ONE OF TWO REDUNDANT TRAINS OF COOLING. SPENT FUEL C00 LINS |

| | || | | IS NOT INCLUDED IN THE SCOPE OF THE IPE, AND NO CREDIT IS TAKEN FOR THE |

| | | il SYSTEM. HOWEVER, SPENT FUEL POOL COOLING RISK IS LOW BECAUSE HEATUP |
g | | OCCURS SLONLY AND MANY HOURS ARE AVAILABLE FOR RECOVERY. ALSO, THIS |

| | | | VALVE IS NORMALLY OPEN AND MUST REMAIN OPEN. g

i i l | I I i

| 1 1 1 I f,

I I I I
|

I I i |
,

t 2CCP*MOV265 | DRS-CONT ISOL OUTBD (McTOR OPERATED VALVE) |
- YES i TH18 !$ A CONTAlletENT ISOLATION VALVE, AND WAS CONSIDERED IN THE |

CONTAINMENT SECTION. THE REACTOR SUILDING CLOSED LOOP COOLING SYSTEM g'

g i (CCP) IS A CLOSED Lo0P SYSTEM. IF LEAKAGE WERE TO LEAK INTO THE I
l' SYSTEM, IT WOULD REMAIN IN THE LOOP. THE FAILIMIE MECHANISM NECESSARY |g

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

g | | CONTAINMENT, AND 2 MOV'S FAILING TO IDOLATE (80TH CONTAINMENT ISOLATION |
-

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

g | | , 1 OTHER FAILURE MODES. I

I I l i I

I I I I *

I I'

I I l l !
I

I I I l

L 1 I ,I
I I
| 2CCP*MOV2F3 | DRS-CONT ISOL INBD (MOTOR OPERATED VALVE)

- YES | THtt IS A CONTAINMENT ISOLATION VALVE, AND WAS CONSIDERED IN THE |
| CONTAINMENT SECTION. THE REACTOR BUILDING CLOSED LOOP COOLING SYSTEM3 i

g | ' (CCP) IS A CLOSED LOOP SYSTEM. IF LEAKAGE WERE TO LEAK INTO THE |
g |
g | | SYSTEM, IT WOULD REMAIN IN THE LOOP. THE FAILURE MECMANISM NECESSARY |
g | | 70 8 REACH CONTAINMENT,IS A LINE 8REAK 00TN INSIDE AND OUTSIDE | [

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

g ( ) J J| VALVES). THIS IS CONSIDERED A VERY SMALL CONTRIBUTER IN COMPARISON TO | 'i

| | | OTHER FAILURE MODES. |-
11 I | | 1g i

*
|

! I I i
| | l

i I {
I I | t| | 1
| |
| 2CCPAM0V944 | RCS-CONT ISOL IN8D (MOTOR OPERATED VALVE) |- || YES | THIS IS A CONTAINMENT ISOLATION VALVE, AND UAS CONSIDERED IN THE | ;

| CONTAINMENT SECTION. THE REACTOR BUILDIMS CLOSED LOOP COOLING SYSTEM3
g g | 1:

g | | (CCP) IS A CLOSED LOOP SYSTEM. IF LEAKAGE UERE TO LEAK INTO TME 3 j

g | | SYSTEM, IT WOULD REMAIN IN THE LOOP. THE FAILURE MECHANISM NECESSARY |
1 | TO BREACH CONTAINMENT,13 A LINE BREAK BOTH INSIDE AND OUTSIDE |

| |
| |, , CONTAINMENT, AND 2 M0V's FAILING TO ISOLATE (BOTH CONTAINMENT ISOLATION | i

| |- ' VALVES). THIS IS CONSIDERED A VERY SMALL CONTRIBUTER IN COMPARISON TO | |g |
g |

| | | OTHER FAf tuRE MODES. |
1 I I I !g

fI1 i i li lg
I J

r

iI I II
3 : III I '

.*
?

h

C-6 ,
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Tebte C2 (Continued)
Current 89-10 MOVs with Low Risk Significence

04/07/93 Page $ of 18

|ComponentID | Description |PRA|89-10 |PRAREASONING . |

| 2CCr*MOV948 | RCS-CONT ISOL INBD (MOTOR OPERATED VALVE)|- |YES |THISISACONTAli#lENTISOLATIONVALVE,AMDWASCONSIDEREDINTHE |
| | | | | CONTAINMENT SECTION. THE REACTOR BUILDING CLOSED LOOP COOLING SYSTEN |
| | | | | (CCP) IS A CLOSED LOOP SYSTEM. IF LEAKAGE VERE TO LEAK INTO THE I
| | | | | SYSTEM, IT UOULD REMAIN IN THE LOOP. THE FAILURE MECHANISM NECESSARY |
| | | | | To BREACH CONTAINMENT,IS A LINE BREAK BOTH INSIDE AND OUTSIDE |
| | | | CONTAINMENT, AND 2 MOV'S FAILING TO ISOLATE (DOTH CONTAIMMENT ISOLATION |

| | | | VALVES). THIS IS CONSIDERED A VERY St?ALL CONTRIBUTER 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 | | | | I
| 2CSHAMOV110 | MOTOR OPERATED VALVE - | YES | VALVE IS IN A FULL FLOW TEST RETURN LINE. VALVE IS ONLY PLACED IN THE |
1 I I OPEN POSITION ON A QUARTERLY BASIS FOR ABOUT SIX MOURS. THE EXPOSURE |
| | | 70 AN INCIDENT FOR THIS VALVE IS SO SMALL AS NOT TO OE CONSIDERED. |
| | | | ALSO, ON SYSTEM INITIATION, THE VALVE RECEIVES AN ISOLATION SIGNAL AND |

| | | | THEREFORE IS NOT FURTitER CONSIDERED. |
l i I I I
I I I I - I
I I I I I
| 2CSHAMOV111 | MOTOR OPERATED VALVE |- I YES | VALVE IS IN A FULL FLOW TEST RETURN LINE. VALVE IS ONLY PLACED IN THE |
| | | | OPEN POSITION ON A OUARTERLY BASIS FOR ABOUT SIX HOURS. THE EXPOSURE |'

| | | | | TO AM INCIDENT FOR THIS VALVE IS 30 SMALL AS NOT TO BE CONSIDERED. |
| ALSO, ON SYSTEM IMITIATION, THE VALVE RECEIVES AN ISOLATION SIGNAL AND |

g

| THEREFORE 13 NOT FURTHER CONSIDERED. ||
I I

| I I
,

>

I | I I'

|MOTOROPERATEDYALVE - YES | VALVE IS IN A FULL FLOW TEST RETURN LINE. VALVE IS ONLY PLACED IN THE |2CSHAM0V112
3 | l i OPEN POSITION ON A QUARTERLY BASIS FOR ADOUT SIX HOURS. THE EXPOSURE |
| | | TO AN INCIDENT FOR THIS VALVE IS 30 SMALL AS NOT 70 SE CONSIDERED. I
g g | | ALSO, ON SYSTEM INITIATION, THE VALVE RECEIVES AN ISOLATION SIGNAL AND |

| | | | THEREFORE !$ NOT FURTHER CONSIDERED, |
1 I I I I
I i . I I I
I I I I i
| 2CsL*rV114 : CORE SPRAY PUMP TEST |- YES | VALVE IS IN A FULL FLOW TEST RET'JRN LINE. VALVE IS ONLY PLACED IN THE |
g | | | | OPEN POSITION ON A QUARTERLY BASIS FOR A80UT SIX HOURS. THE EXPOSURE |
g | | | TO AN INCIDENT FOR THIS VALVE IS SO SMAL6 AS NOT TO BE CONSIDERED. |
g | | | ALSO, ON SYSTEM INITIATION, THE VALVE RECEIVES AN ISOLAT10M SIGNAL AND |

| | | | THEREFORE IS NOT FURTHER CONSIDERED. |
1 1 I II

'l I 1 I II
I I I I I I

*
.

!

.
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Tebts C2 (Continued)
Current 89-10 MOVs with Lew Risk Significenes -
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| Component ID | Description | PRA | 89-10 | PRA REASONING |
'

2CSL*MOV107 | GATE VALVE |- |YES |THISISAMINIMUMFLOWVALVE,FORPUMPPROTECTION,ANDINCOMBINATION

g | | | | VITH A LOCKED POSITION DOWNSTREAM NAIRfAL VALVE, THIS VALVE CAN ONLY |
| | | PASS 1000 GPN IN TEST FLOW. IF THE VALVE DOES NOT CLOSE ON DEMAND (A|
| | | SYSTER ACTUATION), THE LOSS OF 1000 GPM IS MINOR COMPARED TO THE PUMP |3

| | OUTPUT OF 7800 SPM. | ;|
I

'

; g
f I I rI f

I | I 1 1 II I

| 2CSL*MOV112 ' LPCS PMP SUCT VALVE ( P1 ) | YES | YES | THIS IS THE PUMP SUCTION ISOLATION VALVE. IT IS NORMALLY KEYLOCKED OPEN t
i 1 1 AND DOES NOT NEED TO CHANGE POSITION FOR SYSTEN OPERATION. IT IS|

I | | | THEREFORE CONSIDERED OF LITTLE IMPORTANCE IN THE IPE. |
-tg p

| I i
1 1 1 - I

.t3 h

| 2FWS*MOV21A , REACTOR VESSEL SUCTION ISOLATION VALVE |- | YES | THESE VALVES ARE NOT MODELED IN THE IPE. FOR FEEDWATER INJECTION, THE ||

g | | | | VALVE IS NOT REQUIRED TO REPOSITION. FOR ISOLATION, IF THE VALVE FAILS | f

g | | | | TO CLOSE, THERE IS SUFFICIENT PASSIVE REDUNDANCY (3 CNECK VALVES IN |
-

'

| | | SERIES) TO CONSIDER THE MOV FAILURE OF LOW IMPORTANCE. |
g | I I I I

I I
I I I I
3 | .

1

3 2FWS*MOV218 | REACTOR VE!SEL SUCTION ISOLATION VALVE |- YES THEsE VALVES ARE NOT MODELED IN THE IPE. FOR FEEDWATER INJECTION, THE |

| | VALVE IS NOT REQUIRED TO REPOSITION. FOR ISOLATION, IF THE VALVE FAILS | ,

TO CLOSE, THERE IS SUFFICIENY PASSIVE REDUNDANCY (3 CHECK VALVES IN |g | l l
| 3 | SERIES) TO CONSIDER THE MOV FAILURE OF LOW IMPORTANCE. |I I

Ig | I I I3 I I I I1

I I I I THE DOMINANT FAILURE I |

3 2GTS*MOV1A | GAS TREATMENT FILTER TRAIN SUCTION 130 VALVE |- YES | THESE VALVES WERE IMPLICITELY P0DELEO IN THE IPE.
| | | MECHANISM IN THE SCENARIO IS OPERATOR ERROR TO ALIGN STAND 8Y GAS| !

| | | TREATNENT FOR VENTING.
gg |
Ig g >

|
' I I I

g 2GTS*MOV1B ' GAS TREATMENT FILTER TRAIN SUCTION ISO VALVE |- | YES i THESE VALVES WERE IMPLICITELY MODELED IN THE IPE. THE DOMINANT FAILURE |
| | | MECHANISM IN THE SCENARIO IS OPERATOR ERROR TO ALIGN STAND 8Y GASI ,

g
| | | TREATMENT FOR VENTING. |

Ig | l i I

| 2NCS*MOV1A | GATE VALVE - MOTOR OPERATED ROMR1A OUTLET GUT|- | YES | TH13 1$ IN A HYDROGEN RECOM81NER SYSTEM. NO CREDIT IS TAKEN FOR THIS|| |

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

| | ; RESULTS OF ANY ANALYtED ACCIDENT SCENARIO THROUON A LEVEL 2 IPE g
'

g |
| | | ANALYSIS. THE FAILURE OF ANY VALVE TO OPERATE IS OF NO CONSEQUENCEI ,g |

g g
| 3 3 BECAUSE IT IS A CLOSED SYSTEN. | |

|g g
| 1 I

1| | | |
1| | | |

g 2HCSAMovis | GATE VALVE - MOTOR OPERATED RONR19 OUTLET 007|- | YES , THl3 13 IN A HYDROSEN RECOMOINER SYSTEM. NO CREDIT IS TAKEN FOR TH18 gg | ,

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

| | | RESULTS OF ANY ANALYZED ACCIDENT SCENARIO THROUGN A LEVEL 2 IPEI *

y |

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

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

I'I I I I I3 I I 1 .

Ig
! l. I

._
_

,

$
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Toble C2 (Continued)
Current 89-10 MOVs with Lov Risk Significance ,

04/07/95 Page 7 of 18 i

| Component ID | Description i PRA I 89-10 |PRAREASONING |

|2HCS*MOV25A | MOTOR OPERATED - GLOSE VALVE R8NRIA IN FLOU
- YES THIS IS IN A NYDR08EN RECOMBINER SYSTEN. NO CREDIT IS TAKEN FOR THIS 3 ,

I I I I SY! TEM IN THE IPE. TNIS SYSTEM DOES NOT IN ANY MAY NITIGATE THE t !

| | | | | REMM.TS OF ANY AMLYZED ACCIDENT SCENARIO TMOUEll A LEVEL 2 IPE|
I I I mALYSIS. THE FAILURE OF ANY VALVE 10 OPERATE IS OF NO CONSEQUENCE| r

3 ,
| | | SECAUSE IT IS A CLOSED SYSTEN. |'t ,

I t

i 1 I I I I
'

1 I I *

II l'
I I I f

g 2HCSAMOV255 MOTOR OPERATED - GLO9E VALVE M9NR1B IN FLOW |- YES | THIS IS IN A HYDROSEN RECOMOINER SYSTEM. NO CREDIT IS TAKEN FOR THIS3I
| | | SYSTEM IN THE IPE. TH19 SYSTEM DOES NOT M ANY M Y MITIGATE THE | 6

| | | NESULTS OF ANY ANALYIED ACC1 BENT SCENARIO iMROUON A LEVEL 2 IPE
g

'

g

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

g | | | | BECAUSE IT IS A CLOSED SYSTEM.
g ,:

!

I I I I i 1
I i

I I I I I I ;

i
MOTOR OPERATED - GLO8E VALVE M9MR1A CLG WTR I

- YES THIS IS IN A HYDROGEN RECOMBINER SYSTEM. NO CREDIT IS TAKEN.FOR THIS |I i
SYSTEM IN THE IPE. THIS SYSTEM DOES NOT IN ANY WAY MITIGATE THE g ;I 2HCSeMOR4A |

| | RESULTS OF ANY ANALYIED ACCIDENT SCENARIO THROUON A LEVEL 2 IPE3
j

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

| | BECAUSE 17 IS A CLOSED SYSTEM.
g iil3
i h-,

g | I I
i 1

| |I I

I II I
,

i 2HCS*MOV26s n MOTOR OPERATED - GLOBE VALVE ROMR18 CLG WTR I- | YES. | THIS IS M A HYDROGEN RECOMBINER SYSTEM. NO CREDIT IS TAKEN FOR THIS| II
| | SYSTEM IN THE IPE. THIS SYSTEM DOES NOT IN ANY M Y 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| t| |
| | |BECAUSEITISACLOSEDSYSTEM.

| [| |
I| | -

I I '

il I iI I1 I -

1

t 2HCS*MOV2A I MOTOR OPERATED - GLOBE VALVE R9NR1A INLET |' - YES | THIS IS IN A HYDROGEN RECOMBINER SYSTEM. NO CREDIT IS TAKEN FOR THIS| ;I I
SYSTEM IN THE IPE. THIS SYSTFM DOES NOT IN ANY M Y MITIGATE THE | I

| RESULTS OF ANY ANALYIED ACCIDENT SCEMRIO THROUON A LEVEL 2 IPE| ||| |4

|I | '

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

gg |
II I i I I
ii i I i l I .I I

1 i i !

I 2HCSAMov2B | MOTOR OPERATED - GLOBE VALVE R9NR1A INLET |- | YES | THit IS IN A HTDROGEN RECOMBINER SYSTEM. NO CREDIT IS TAKEN FOR THIS
gI i

r

| | | SYSTEM IN THE IFE. THIS SYSTEM DOES NOT IN ANY WAY MITIGATE THE|
i I I RESULTS OF AN7 ANALYIED ACCIDENT SCEM RIO TMOUGH A LEVEL 2 IPE

g fg |

| | | ANALYSIS. THE FAILURE OF ANY VALVE 10 OPERATE IS OF NO CONSEQUENCE| ;i i
i 1 1 SECAUSE IT IS A CLOSED SYSTEN.

g
>

g |
i |I I I I I I if i | 1 1 I || | I l l

I I.

t

$
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Tebt9 C2 (Continued) ,

Current 89-10 McVs edth Low Risk Significanca *

04/07/93 Pese 8 ef 18

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

3 2HCS*MOV3A | MOTOR OPERATED - GATE VALVE 98HR1 A INLET CUTL|- |YES | TMit IS IN A HYDROGEN RECOMBINER SYSTEN. NO CREDIT IS TAKEN FOR THIS|

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

g

g | | | | ANALYSIS. THE FAILURE OF ANY VALVE TO OPERATE IS OF NO CONSEQUENCE 3

1 'l i 1 I BECAUSE 17 IS A CLOSED SYSTEM. |
1 I I I

It
I i l I l .

I
I I I I I

| 2HCS*MOV38 | RONR15 INLET GUTLBD ISOL |- YES | THIS IS IN A HYDROGEN RECOM8INER SYSTEM. NO CREDIT IS TAKEN FOR TH15
g

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

'l | RESULTS OF ANY ANALYZED ACCIDENT SCENARIO THROUGH A LEVEL 2 IPE3'
| | |

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

I I I BECAUSE IT IS A CLOSED SYSTEM.
g

I '

i i I |
g

I I I I
| I -1 |'

g 2HCS*M0v4A R9NRIA CUTLET INSD ISOL - | YES | THIS IS IN A HYDROGEN RECOMBINER SYSTEM. NO CREDIT IS TAKEN FOR THIS 3I
1 I SYSTEM IN THE IPE. THIS SYSTEM DOES NOT IN ANY WAY MITIGATE THE

g

| | 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

3 |
| | BECAUSE IT IS A CLOSED SYSTEM. |

g | I
I I l i
I i 1 1: I I

I I l i I I

', THIS !$ IN A HYDRO 6EN RECOMBINER SYSTEM. NO CREDIT IS TAKEN FOR THIS 3
| 2HCS*MOV4a | ifBNR18 OUTLET INBD ISOL |- || YES

SYSTEM IN THE IPE. THIS SYSTEM DOES NOT IN ANY WAY MITIGATE THE |.|g | 1 RESULTS OF ANY ANALYZED ACCIDENT SCENARIO THROUGH A LEVEL 2 IPE 3|r

| | | ANALYSIS. THE FAILURE OF ANY YALVE TO OPERATE IS OF NO CONSEQUENCE 3g |

| | | BECAutE IT IS A CLOSED SYSTEM. |g

i 3 I Ig

I I l i 1 1t

I I l i I I

g 2HCS*Mov5A | MOTOR OPERATED - GLOSE VALVE R9N1A INLET INBD |- YES | TH13 IS IN A HYDROSEN 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 THROUSN A LEVEL 2 IPE |
g g

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

i BECAUSE IT IS A CLOSED SYSTEM.
g

3 l I
I l I I
I I III I
I 2HCS*MOV58 | MOTOR OPERATED - GLOBE VALVE R9M18 INLET INes

- YES | THIS IS IN A HYDROGEN RECOM8tNER SYSTEN. NO CREDIT IS TAKEN FOR THIS|

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

g | | | | RESULTS OF ANY ANALYZED ACCIDENT SCENARIO THROUGH A LEVEL 2 IPE |
8 i: 3 ANALYSIS. THE FAILURE OF ANY VALVE TO OPERATE IS OF NO CONSEQUENCE 3

t 1 3 8ECAUSE IT IS A CLOSED SYSTEM. |
g | | 1

t 1
I

| |
I I l I I I

lI I !I I

.
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Table C2 (Continued) i

Current 89-10 MOVs with Low Risk significence r

04/0T/93 Pege 9 of 18 *

|ComponentID | Description |PRA|99-10 |PRAREASONING | ,

g 2HCS*MOV6A | RON1A INLET INBD ISOL |- |TES TMIS IS IN A MYDROGEN RECOMOINER SYSTEN. NO CREDIT IS TAKEN FOR THIS |
g | | | SYSTEM IN THE IPE. THIS SYSTEM DOES NOT IN ANY WAY MITISATE THE g |

g | | | | RE3ULTS OF ANY ANALYIED ACCIDENT SCENARIO THROUGN A LEVEL 2 IPE |
g ) | J ANALYSIS. THE FAILURE OF ANY VALVE TO OPERATE IS OP NO CONSEQUENCE | '

| | | | SECAUSE IT IS A CLOSED SYSTEM.
g

1 1 1 I
I *

1 I I I
I .

I I I I
I I
I 2HCS*MOV69 [ RON18 INLET INBD ISOL |- ; YES THIS IS IN A HYDROGEN RECOMBINER SYSTEM. NO CREDIT IS TAKEN FOR THIS |
8 I I SYSTEM IN THE IPE. THIS SYSTEM DOES NOT IN ANY WAY MITIGATE TME |

| RESULTS OF ANY ANALYIED ACCIDENT SCENARIO THROUON A LEVEL 2 IPE |
3

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

| I | BECAUSE If IS A CLOSED SYSTEM. g

i i I I i I '

I I I I I
l i I

I I - | YES | LOSS OF AIR CONDITIONING TO THE CTRL ROOM UOULD RE DETECTED EARLY |
| 2HVC*MOV14 g SPCL FLTR TRAIN SYP VALVE
| | | | SINCE THE OPERATORS ARE IN THE CONTROL ROOM AND TMERE ARE BOTH TROUBLE g

| | AND IMOP ALARMS ASSOCIATED WITH THE SYSTEMS. EVEN IF THE CTRL ROOM g

g g | BECAME VERY HOT AND STARTED TO IMPACT ELECTRICAL EG. AND SYSTEMS, THE |
I l | OPERATORS STILL HAVE TME OPTION OF TAKIN8 CONTROL AT THE REMOTE 3

*

g | | SnuTDOUN ROOMS AT EL 261. THESE ROOMS HAVE THERE OWN SAFETY RELATED |
g | | | | AIR c0NDITIONERS. eIVEN THESE CAPAGILITIES, VENTILATION FAILURES ARE |
g | | | | UNIMPORTANT, AND NOT MODELED g

i i i l i I

I i 1 I I I

I I I I I I
I I I i i I

1 1 I I
i

2HvC*n0V1e SPCL FLTR TRAIN BYP VALVE |- | YES | LOSS OF AIR CONDITIONING TO THE CTRL ROOM UOULD BE DETECTED EARLY
g

| | | SINCE THE OPERATORS ARE IN THE CONTROL ROOM AND THERE ARE BOTM TROUBLE |g
g | | AND IMOP ALARMS ASSOCIATED WITH THE SYSTEMS. EVEN IF THE CONTROL ROOM |g
| | | BECAME VERY HOT ANO STARTED TO IMPACT ELECTRICAL EO AND SYSTEMS, THE g

g
| | | OPERATORS STILL HAVE THE OPTION OF TAKING CONTROL AT THE REMOTE |

g
| | | SHUTDOUM ROOMS AT EL 261'. THESE ROOMS HAVE THERE OWN SAFETY RELATED g

| | AIR CONDITIONERS. GIVEN THESE CAPA9tLITIES VENTILATION FAILURES ARE 3
y g

g g | | | UNIMPORTANT, AND NOT MODELED. I

I i
'

I I i

I I I I "

I I r I I
'

i l I l i I

I I l i 1 I
g 2tCS*FV108 | TEST BYP To ChDS STOR TK |- | YES | THE VALVE IS IN A FULL FLOW TEST RETURN LINE. TME VALVE IS ONLY PLACED 3
g g | | | IN THE OPEN POSITION ON A QUARTERLY BASIS FOR A90UT SIX HOURS. THE |
g g g g a ENPOSURE TO AN INCIDENT FOR THIS VALVE IS SO SMALL AS NOT TO BE g

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

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

| I I I I

I i 1 1 I

| I I I

I I I I I

t

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



.- _ _ _ _ _ _ _ _ _ _ . _ . __- _ __ _ _ __ _ _ _ _ - _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ - _. _ _ ___

NEDC-32264-A'

Tabl3 C2 (Continued)
Current 89-10 NOVe with Low Risk significance *

04/0T/93 Page 10 of 18

|ComponentID | Description PRA|89-10 |PRAREASONING |'

3 2ICS*MOV121 | STEAM SPLY LINE ISOL VALVE |YES|YES |TNISISTNERCICTURBINESTEAMSUPPLYSMUTOFF. IT IS MORNALL7 OPEN,- | ,

3 | | | | AND MUST REMAIN OPEN FOR INJECTION. If IS THEREFORE CONSIDERE9 OF 3

| | | LITTLE Ifr0RTANCE COMPARED TO OTHER FAILURE RECIWNitSMS. TME . 3
!

I I I PROBPOILITY OF HELO, DURING WHICH THIS VALVE COULD CLOSE AND ISOLATE g| |

t I | TNE RUPTUE, IS CONSIDEPE9 LOW RISK SIGNIFICANCE TO CORE SAMAGE (f.e., gI I

i i i i I LOW IE PROSASILITY AND HIGH PROBASILITY TO PROVIDE ADEGUATE CORE|3 |

l i i COOLING). I
3 i

I I I I
I I I-i I i

I I l- iI I'

I i1 I
I l

g 2tts*MOV122 :| RCIC TUR8 Emit TO SUPPR YES !! YES | THIS IS THE RCIC TUR5INE ENHAUST To THE SUPPRESS 1000 POOL. 17 IS |I i ,

i NORMALLY OPEN AND MUST REMAIN OPEN FOR OPERATION. IT IS THEREFORE3
l

i

g i ' l CONSIDERCS UNIMPORTAlli COMPARED TO OTHER F9ILURE IIcetS. THE |
PR00481LITY OF LIIIE RUPTURE IS LON SECAtfSE THE PRESSURE IN TMIS FORTIcel |

.I | '

| { OF TME SYSTEM IS LOU AND RUN TIME IS SHORT. || J

g | ii l II I
I II I II

| YES THE VALVE IS IN A FULL FLOW TEST RETURif LINE. VALVE IS ONLY PLACEB IN |I I
| 21CS*MOV124 | MOTOR OPERATED VALVE FOR RCIC TEST FCV TO CND THE OPEN POSITION ON A GUARTERLY BASIS FOR A00UT SIX MOURS. THE { !

-

| !

| ENPOSURE TO AN INCIDENT Folt THIS VALVE IS SO SMALL AS NOT TO DE g3 |

| CONSIDEREs. ALSO, Ost SYSTEM INITIATION, TME VALVE RECEIVES AN |3 |

I i | ISOLATION SIONAL AND THEREFORE IS NOT FURTMER CONSIDERE9. |I I ,

I I I
I I II I I I II I 1- I

I 1 I
I I

I 21CS*fl0V128 RCIC ST SPLY LINE ISOLATION MOTOR OPERATED | YES | YES
TNIS IS THE RCIC INSIDE ISOLATION VALVE. IT IS feopMALLY OPEN Asse MUST g

>

I I
| | REMAIN OPEN FOR SYSTEM OPERATION. IT IS THEREFORE COIISIDERED |

| tReinPORTANT IN COMPARISON TO OTHER FAILURES. THE PR0048tLITY OF MELO, Ig g |
g

| | | pup!:;e w; ?ot THIS VALVE COULe CLOSE AMs ISOLATE TnE LINE RUPTURE,15 g.

! Cst $leERES tu RISK StGNIFICAseCE 70 CollE DAMAGE (i.e., Lott IE |g | I i
| | i Pit 0BASILITY Af#, MIGH Pfl08A81LITY TO PROVIDE ADERUATE CORE C00LIIIB). |I I

| g I ,

I I
3 I II
I I I

I
I I II II I I t

| 2tCS*MOV129 MOTOR OPERATED VALVE Folt PUMP SUCT Filoff CNDS YES | YES | THIS IS THE PUMP SUCTION ISOLATION VALVE. If IS NORMALLY OPEN, AND |I
|| | | NEEDS TO REMAIN OPEN F0ll INJECTION. IT IS THEREFORE CollSIDERES OF|

g | | | SMALL IMPORTANCE IN COMPARISON TO OTHER FAILURES. 3
,vIg |

1 I
1I | -

i l
i i
_

b

.

>

.

b
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Tebte C2 (Continued)
Current 89-10 Movs with Lou Riot Significance

04/07/93 Page 11 of 18

g Component 19 | Description |PRA|89-10 |PRAREASONING
g

2tCS*MOV136 MOTOR OPERATES VALVE FOR RCIC PMP SUCT FROM |- YES RCIC 18 Mo3ELED TO FAIL IF EITHER OF THE CONSENSATE STORAGE TANKS (CST |
| | A 8 B) ARE NOT AVAILAOLE. 135,000 GAL. OF CST A ARE DEDICATED TO RCIC. |

| .

| | THE SUPPRESSION POOL SUCTION PATH IS NOT MODELES SECAUSE ITS IMPORTANCE g|

g | | | | IS VERY SMALL. BOTH TANKS ARE CONNECTED A80VE THE PROTECTED 135,000 |

3 | | | | GAL. AND THE FREQUENCY OF NOT HAVING SUFFICIENT UATER FROM SOTH TANKS
g i

3 | | | | TO CONTINUE INJECTING FOR 24 HOURS IS NEGLIGISLE AND NOT EVALUATE 9 IN
g

| | | | | ANY SEQUENCE ANALYSIS. N2-EOP-RPV, SEC RL INSTRUCTS OPERATORS TO | '

3 | | | CONTINUE USING THE CST SOURCE, IF AVAILASLE. g

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 I
~

I I I l i I

3 21CS*MOV143 | MOTOR OPERATES VAtVE FOR RCIC MIN FLOW TO |- | YES MINIMUM FLOW TO THE SUPPRESSION POOL IS NOT MODELED. Lov FLOU g

CONDITIONS UNICH REQUIRE THIS (PUMP) PROTECTION ARE CONSIDERE9 UNLIKELY g
3 | | |

| | | | OECAUSE THE STEAM ADMISSIONS VALVE CLOSES, TMEREGY TE MINATINS |

3 | | | | INJECTION ON RPV LEVEL B, AND IF HOV143 FAILS OPEN, FLOU DIVERSION IS 3

g | | | | NOT SIGNIFICANT ENOUGH TO PREVENT SUCCESS.
g

| | 1 l I |
.t

I I I i 1
|

i I I I I I i

3 21CS*M0v148 | RCIC VAC sRKR ISOLATION MOTOR OPERATE 9 VALVE|- | YES | THIS IS A VACUUM BREAKER USES TO PREVENT THE SIPM0plINS OF UATER INTO | i

| | | | | THE STEAR DISCHARGE LINE ON THE TERMINATION OF STEM TO TME TURBINE.3
*

g | | | | NO CRE917 IS TAKEN FOR THE OPERATION OF TH18 VALVE IN THE PRA. IT IS| |

3 | | | | NORMALLY OPEN, THERE IS A LOU P900481tITY OF MTER HMMER OCCURING DUE | [

g | | | | TO SIPHONING OF SUPRESSI'JN POOL UATER, ANO EVEN So, TME SYSTEN CAN |

g | | | |TOLERATEUATERHAMMERTOTHESIFFUSERINANACCIDENTSITUATION.
g j
I

i l I I i I !

I i i '
II I

I I I II i I I lI l I
I I I

| 2tCS#MOV166 i RCIC VAC BRKR ISOLATION MOTOR OPERATES VALVE|- | YES | THIS IS A VACUUM SREAKER USES TO PREVENT THE SIPMONING OF UATER INTO
gI I

| | | | | THE STEAM 91SCHARGE LINE ON THE TERMINATION OF STEAM TO THE TUR8tNE.|
| | | UE SON'T TAKE CREDIT FOR THtt VALVE IN THE PRA. IT IS NORMALLY OPEN, g

| | | THERE 18 A LOU PR08481LtTY OF UATER HAMMER OCCURING OUE TO SIPHONING OF g3 |

I I I SUPRESSION POOL UATER, AND EVEN So, THE SYSTEM CAN TOLERATE WATER 3| |
I I | | HAMMER TO THE SIFFUSER IN AN ACCIDENT SITUATION.

g

g | i i I '

1 u I Ii I
I| | I I I ,

I *

l I
| 1 1

3 2tCSAMOV170 | RCIC STEAM LINE WARM-UP MOTOR OPERATE 9 VALVE|- | YES | NOT USED SURING OPERATION. STRICTLV A SMALL BYPASS LINE USES TO WARM
gI |

| | | UP THE 904MSTREAM LINE BEFORE OPENINS, FOR TESTING TME SYSTEM AND g

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

| | | ACCIDENT SITUATION.
g|g ,

ig | I I i Ii i
1 I I

i 1
-

<

%
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Tabis C2 (Contimed)'

!Current 89-10 MOV2 with Low Risk Signifftence- .

04/UF/93 Page 12 #f 18 *

!.

| - C- :.t ID | Description |PRA|89-10 |PRAREASONINS
_g {

~

| 2 MSS *MOV111| MN STEAN DAN INED ISOL VALVE |YES|YES | MIN STEM LINE DRAIN INBOARD ISOLATION VALVE. NOMALLY CLO9E9. USED 3

| | | | IN E0P-6 FOR RPV VENTING IF MSIVS CANNOT BE OPENE9. THIS VALVE IS NOT-| |

| | | | USEs TO PREWNT CORE BANAGE IN ANY SCEMRIOS MODELES, AND NAS A SMALL -g j

g | |. | CONTRIeUTION TO CONTAINMENT FAILURE. | :

I I i 1 1
I t

I
i I I I I

I I l 1 1
1 I'

2 MSS *MOV112 | ire STEAN DAN OUT99 190L VALVE | YES | YES | MAIN STEAM LINE DRAIN OUT90ARD ISOLATION VALVE. NORMALLY CLOSED AND| '

g | | | | DE-ENERSIIED. THIS VALVE IS NOT USES TO PREVENT CORE DAMAGE IN ANY
g

| | | | SCENARIOS MODELED, AND IS A SMALL CONTRIOUTOR 10 CONTAINMENT FAILURE. g.

I i i I | THIS VALVE IS USED IN ECP-6 TO WENT THE RPV IF THE MSIVS CANNOT BE
g .i

i i i i i OPENED.
g i

I I I I I I

1 I I !

I 1 lII I
| 2NSS*MOV118 | REAC VESSEL HEA9 VENT VALVE |- | YES HORMALLY CLOSED. REACTOR VESSEL HEAD VENT VALVE IISES TO VENT MEAD |'

| | AFTER SHUT 9OWN AND PRIOR TO MEAD REMOVAL. NOT USES TO RESPOND 10 g

| | ACCIDENT SITUATIONS OR DURING OPERATIONS AND THEREFORE NOT IN TME FRA. 3

3 | | |
|| | | |

I | I I I
I I I t

I '
I I I YES MORMALLY CLOSE9. REACTOR VESSEL MEA 9 VENT VALVE USED TO VENT HEAD | .

i 2 MSS *MOV119 | REAC VESSEL NEA9 VENT VALVE
| | | | AFTER SHUT 90NN AND PRIOR TO HEAD REMOVAL. NOT USE9 TO RESPONS 70 | |

-

| | || ACCIDENT SIldATIONS OR DURING OeERATIONS AND THEREFORE NOT IN THE PRA.| }

g
I I I I |

II ,

I I I| I i 1
I .

I 2 MSS *MOV208 | INee MSIV DRM ISOL VALVE |- | TES | THIS VALVE 80ES NOT SERVE TO MITIGATE TME RESULTE OF MY ANALYIED
g !I I'

I | | ACCleENT SCENARIO THROUeH A LEVEL 2 IPE ANALYSIS. THE FAILtMIE OF TNIS 3
,

g |
| | | VALVE TO OPERATE IS OF NO CONSEOUENCE, AND IS TNEREFORE NOT MODELES | |

'
g | I

I i i
1I e

I I i
s I
I I I l

' I
| YES THIS VALVE IS A FLOW CONTROL VALVE IN THE TEST RETURN LINE OF THE AMS g ,

2RHS*FV38C | RHR FLOW CONTROL VALVE
- '

| SYSTEM. IT IS MORMALLY CLOSES AND ONLY OPERATED FOR A FEW MOURS PER I
| eUARTER. ITS EXPOSURE TIME TO AN ACCIDENT SCENARIO IS SMALL, AND IS gp | ,

n | THEREFORE CONSIDERED UNIMPORTANT COMPARED TO OTHER FAILURES.
g [g | '

g | I III I I |
'

i | I I '

1 I I I '

| 2RHSAMOV104 i RHR HEAD SPRAY ISOLATION, GLOBE VALVE |- t YES | THIS VALW SERVES THE STEAM CONDENSINE MODE, A SNUTDOWN FUNCTION. |
| | SHUT 90MN FUNCTIONS ARE NOT IN THE SCOPE OF THE IPE, AND NO CREDIT IS 3 [

g | | TAKEN FOR THE VALVE.
' | |

!
1g | 1

| YES THIS VALVE SERVES THE SHUT 90lRI C00LIN8 FUNCTION OF RMS, AND 18 g [|
RHR SHT ON CLS SUCT ISOL MOTOR OPERATED GATE

-

I 2RMS* MOW 112 | | THEREFORE NOT IN THE SCOPE OF THE IPE. 3

lg | I I !I I
-

*
t

[

:
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Tabte C2 (Continued)
Current 89-10 MOVs with Low Risk Significence

04/0U93 Page 13 of 1s '

Component 19 | Descript10n |PRA|89-10 |PRAREASONING |

3 2RitS*MOY113 | RNR SHT DN CLG SUCT 190L , GATE VALVE |- |YES |THISISANISOLATIONVALVEFORTMESNUTSONNC00LINSFUNCTION,ANDIS 3

| | | | | THEREFORE NOT APPLICA8LE TO IPE AND to NOT TAKE CREtti FOR IT. VALVE| .

| | | | | SERVES ONLY A SMUT 90WN NODE AND SERVES NO PURPOSE TO PREVENT OR| t

| | | | | NITIGATE A SEVERE ACCIDENT. | '

| I I I I I I

I I I I I I. '

THIS IS THE HEAT EXCHANGER CUTLET VALVE. IT IS NORMALLY OPEN, AND DOES I
g 2RHS*MOV12A | O!SCHARGE FROM E1A | YES | YES | NOT NEED TO CLOSE.IT IS THEREFORE CONSIDERE9 UNIMPORTANT COMPARED 10 g,

| | |g |
j 3 | | | OTHER FAILURES.

g ;'

'

'

s I I I |

2RHS*HOV128 | DISCHARGE FROM E18 i YES | YES | THl$ IS THE HEAT EMCHANSER DISCHARGE VALVE. IT IS NORMALLY OPEN AND
g {

I

g | 3 | | DOES NOT NEED TO CLOSE UNLESS THE OPERATOR IS AlleNIN8 THE SERVICE
g

| | | | | UATER SYSTEM TO FLOOD CONTAINMENT. THE FAILURE 10 FLOOD CONTAINMENT IS |

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

| I 1 1 I
I

'

I I I I -

'

f I 4
1 '

RHR DISCHARGE TO RA94ASTE GLOBE VALVE , MOTOR |- , YES - | THl3 IS AN ISOLATION VALVE FOR THE SNUT90NN COOLING FUNCTION, AND It [
| 2RHS*MOV142

i

| ] | THEREFORE NOT APPLICA8LE TO IPE AND 00 NOT TAKE CREDIT FOR IT. VALVE 3

| SERVES ONLY A SMUT 90MN MODE AND SERVES NO PURPOSE TO PREVENT OR g3

| | | MITIGATE A SEVERE ACCIDENT. g !|
I !

I I I I I ;

I I
3 2RHS*MOV149 | RHR DISCHARGE TO RADWASTE , GATE VALVE , MOTO

- |YES THis IS AN ISOLATION VALVE FOR THE SHUTDOWN COOLING FUNCTION, AND 13 3 ;

g | | | THEREFORE NOT APPLICA8LE TO IPE AND DO NOT TAKE CREDIT FOR IT. VALVE| |

| | | | | | SERVES ONLY A SHUTDOWN MODE AND SERVES NO PURPOSE TO PREVENT OR| t

| | MITIGATE A SEVERE ACCIDENT. |
'

3 | I I I ,

|, t i I
I | l l
g 2Rits*MOV1 A | RHR PMP P1A SUCTION , MOTOR OPERATED VALVE YES | YES THIS IS THE PUMP SUCTION VAs.VE FROM THE SUPPRESSION POOL. IT IS I 3

g | | | MORMALLY OPEN, AND DOES NOT NEED TO CHANGE POSITMN FOR SYSTEM 3

| | | OPERATION. IT !$ THER! TORE CONSIDERED UNIMPORTANT IN COMPARISON TO | i

| g | | OTHER FAILURES. g

I
i 1

-1 r

I -

I

| 2RHS*MOV18 | RHR PMP P18 $UCTION , MOTOR OPERATED VALVE | YES || YES | RHR PUMP *B' SUCTION IS%ATION VALVE FROM SUPPRESSION POOL, NORMALLY gi I

| | | | | OPEN, IT IS NOT REQUIR_t TO CHANGE POSITION. IT IS THEREFORE g ;

1 | | CONSIDERED UNIMPORTAPT COMPARES TO OTHER FAILURES. g ;

g | | |
I

I l I f
I

| 2RHS*MOv1C | RHR PMP P1C SUCT10N , MOTOR OPERATED VALVE | YES |YES | RHR PUMP SUCTION ISOLATION VALVE, NORMALLY OPEN, AND IT DOES NOT MEED 3 i1 1
?

g | | | TO CHANGE POSITION FOR SYSTEM OPERATION. THEREFORE IT IS CONSIDERED|
| | UNIMPORTANT TO SYSTEM OPERATION. | :

i

g |
I I I I I I i

| 1 I I !

g 2RHS*MOV22A | RHR A STN LINE ISOL , GLOSE VALVE NDTOR |- |YES | SERVES AS A STEAN CONDENSING FUNCTION ONLY IN SNUT90NN MODE. NORMALLY, || |

| | | CLOSED DURINS OPERATION. DE-ENERG12E9 DURING NORMAL PLANT OPERAY10N.I
I | | THEREFORE NOT IN THE SCOPE OF IPE. | |g , g

'I I
1 I I I

I
f I ! l I I-

,

t
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Table C2 (Continued)
Current 89-10 Mon with Low Risk Significenes .

04/07/93 Pege 14 af 18 j

| Ccaponent ID | Description |PRA|89-10 _|PRAREASONING |
"1i i

3 2 MS*MOV229 | RHR 8 STM LINE ISOL , GLOBE VALVE MOTOR - ' YES | SERVES AS A STEAM CONDENSING FUNCTION ONLY IN SHUTBotti MODE. NOMALLY, 3i

l

g | | CLOSED DURING OPERATION. DE-ENE MIZED DURING NORMAL PLANT OPERATION. |
3 | | AS THIS VALVE IS DOWNSTREAN OF A CLOSED DE-ENERGIZED VALVF, IT HAS NO | ,

3 | | | CONSEQUENCE DURING PLANT FULL POWER OPERATION AND IS NOT MODELED IN THE 3 )

I I I I IPE. 3 !

| | I I I |

1 I . I !! I i

i l i I I I
g 2 a *ta0V234 : Run A STM LINE ISOL , MOTOR OPERATED VALVE |- | YES | SERVES AS A STEAM CONDENt1NG FUNCTION ONLY IN SNUTDOWN MODE. NORMALLY, | ,

g | | | | CLOSED DURING OPERATION. DE-ENEMl!ED DURING NOMAL PLANT OPERATION. |-

| | | | :| AS THIS VALVE IS DOWNSTREAM OF A CLOSED DE-ENEMIZED VALVE, IT HAS NO |
3 | | | |' CONSEQUENCE DURING PLANT FULL POWER OPERATION AND IS NOT MODELED IN THE 3

! | IPE. | [|
|| | 3

-,

|
||

| | i
I Il
| 2RHS*MOV238 RHR 8 STN LINE ISOL , GLOOE MOTOR OPERATED - YES SERVES AS A STEAN CONDENSING FUNCTION ONLY IN SHUTDOW84 MODE. NORMALLY, |

| CLOSED DURING OPERATION. DE-ENEMIZED DURING MOMAL PLANT OPERATION. I
g AS THIS VALVE IS COUNSTREAM OF A CLOSE3 DE-ENERSIZED VALVE, IT HAS NO |
g |

CONSEQUENCE DURING PLANT FULL POWER OPERATION AND IS NOT MODELED IN THE 3 '| IPE. || | I ,

I I
I I I I !

! I I i
I l
i 2MS*MOV264 | RNR H.E. A VENT TO SUPP P , MOTOR OPERATED - I YES DO NOT TAKE CREDIT YOR THIS IN THE IPE. USED TO VENT HEAT EXCHANGER AS | |

3 | | YOU FILL IT AFTER MAINTENANCE, DURING SHUTDOWN. NOMALLY CLOSED. 3 i'

i I i I

I I I I i I

| 2RHS*MOV268 | RNR H.E. VENT TO SUPP P , MOTOR OPERATED GLOS - | YES | 00 NOT TWE CREDIT FOR THIS IN THE IPE. USED TO VENT HEAT EXCNANGER AS g

g | | | Y9U FILL IT AFTER MAINTENANCE, DURING SHUTDOWN. NOMALLY CLOSED. g
'

I I I I I
I I 1 !

I I
3 2RHS*MOV27A | RHR H.E. A VENT TO SUPP P , MOTOR OPERATED - | YES DO NOT TAKE CREDIT FOR THIS IN THE IPE. USED TO VENT HEAT ENCNANGER AS | ,

YOU FILL IT AFTER MAINTENANCE, DURING SHUTDOWN. NOMALLY CLOSED. |
g

8
,

|| |
84

!4 |
3 2RHS*MOV278 i RHR H.E. 8 VENT TO SUPP P , MOTOR OPERATED |- | YES I 90 NOT TAKE CREDIT FOR THIS IN THE IPE. USED TO VENT HEAT EXCHANGER AS |

| | | | | YOU FILL IT AFTER MAINTENANCE, DURING SHUTDOWN. NOMALLY CLO1ED. |
I I I I I I i

i I i ! I I -

3 2R43*MOV2A | RHR A SHUT DOWN COOLING SUCTION , MOTOR |- | YES |,THIS IS ONE OF TUO CROSS TIE VALVES BETWEEN THE A AND 8 TRAINS. THE 3

P I:IPE DOES NOT TAKE CREDIT FOR THIS VALVE. IT IS USED DURING SHUTDOWN | 3
.

I I
g | | | OPERATIONS, AND IS THEREFORE NOT IN TNE SCOPE OF THE IPE. g ;

I | I I I

i 1 l I I
| YES THtt IS ONE OF TU0 CROSS TIE VALVES BETWEEN THE A AND 8 TRAINS. THE I

| 2MS*MOV28 | RHR 8 SHT DN COOLING SUCT , NOTOR OPERATED
-

g | | IPE DOES NOT TAKE CREDIT FCR THIS VALVE. IT IS USED DURING SHUT 904Ni | >

| | | OPERATIONS, AND IS THEREFORE NOT IN THE SCOPE OF THE IPE. 3 y

I
I | | | >

.I
I I I I I ;

,

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

04/DTM3 Pope 15 of 18

| Component ID | Description- |PRA|89-10 |PRAREASONING g .

^

2RHS*MOV30A | RHR A RTN TO SUPP POOL IS MOTOR OPERATED YES YES |THISISTHESUPPRESSIONPOOLINJECTIONVALVE. IT 18 NORMALLY OPEN AND
I I I DOES NOT NEED TO CHANGE POSITION FOR SYSTEN OPERATION. THEREFORE IT IS |

| | | CONSIDERED UNIMPORTANT IN COMPARIStNI TO OTHER FAILURES. g

i i I L I | .'
I I I I | |
| 2RHS*Mov308 | RHR 8 RTM TO SUPP POOL IS MOTOR OPERATED YES | YES | THIS IS THE SUPPRES$10N POOL COOLING ISOLATION VALVE. IT IS NORNALLY | !

I I I I OPEN, AND MuST RENAIN OPEN FOR SYTTEN OPERATION. THEREFORE IT IS | ,

3 | | | CONSIDERED UNIMPORTANT IN COMPARISON 70 OTHER FAILURES. | |

1 1 I I I I t

I I I I I I

I 2RHS*M0v32A | RH4 H.E. A FLOU 70 RCIC MOTOR OPERATED GATE |- YES | THIS VALVE IS USED IN THE STEAM CONDENSING MODE OF RHS. IT IS A |>

| | | | SHUTDOWN FUNCTION AND IS NOT CONSIDERED IN THE IPE | <

| | 1

l
2RHSA OV328 RHR H.E. 8 FLOU TO RCIC , MOTOR OPERATED VALV - YES | THIS IS IN THE STEAN CONDENSING MODE OF RMS, A SHUTDOWN FUNCTION. IT |M| IS THEREFORE NOT IN THE SCOPE OF THE IPE. g| II

I 2RHS6MOV334 RHR A SUPP POOL SPRAY , MOTOR OPERATED SLOSE YES YES THIS IS SUPPRESSION POOL SPRAY ISOLATION VALVE. IT IS NORMAiLY CLOSED, g
AND MUST OPEN FOR OPERATION. ITS INPORTANCE TO CORE DAMAGE IS |

3 ||

| | | | | INSIGNIFICANT IN COMPARISON TO OTHER FAILURES. | >

l I l | |
| |. | 1 -

| 2RHS*MOV338 RHR S SUPP POOL SPRAY , MOTOR OPERATED 9 LOSE | YES | YES THIS IS THE SUPPRESSION POOL SPRAY ISOLATION VALVE. IT IS NORMALLY |
3 | | | CLOSED AND MUST OPEN FOR OPERATION. ITS CONTRIBUTION TO CORE DAMAGE IS |

| | | | MINOR COMPARED TO OTHER FAILURES. | |

I I I I I :

I I I l I t

| 2RH$*Mov37A | RHR H.E. A FLOU TO SUPP P , MOTOR OPERATED |- | YES | TFIS VALVE SERVES THE STEAN CONDENSING MODE, A SHUTDOUN FUNCTION. |
| | | | || SHUTDOWN FUNCTiCNS ARE NOT IN THE SCOPE OF THE IPE, AND NO CREDIT IS 3

g | | TAKEN FOR THE VALVE. |
| | | 1 I -

3 2RHS*MOV378 | RHR,H.E. 8 FLOU TO SUPP P , MOTOR OPERATED [- | YES THIS VALVE SERVES THE STEAM CONDENSIMS MODE, A SHUTDOWN FUNCTION. | i

g | | SHUTDOWN FUNCTIONS ARE NOT IN THE SCOPE OF THE IPE, AND NO CREDIT IS g ;

| | | || TAKEN FOR THE VALVE. 3

I | | | | |
| 2RHS*M0v40A | RHR A SHT DN CLG RETURN , MOTOR OPERATED VALV |- | YES TH15 VALVE SERVES THE SHUTDOWN C00 LINS MODE, A SHUTDOWN FUNCTION. | !

| | | | SHUTD0UN FUNCTIONS ARE NOT IN THE SCOPE OF THE IPE, AND NO CREDIT IS g |

g | | | | TAKEN FOR THE VALVE. g ,

,

I I I I Ii '

| 2RHS*MOV408 RHS 8 SHUTDOWN CC.) LING , MOTOR OPERATED VALVE |- | YES | THIS VALVE SERVES THE SHUTDOWN COOLING MODE, A SHUTDOWN FUNCTION. t
| | | SMUTt"MNt FUNCTIONS ARE NOT IN THE SCOPE OF THE IPE, AND NO CREDIT IS 3 I

| | | TAKEN FOR THE VALVE. g
3 I I I
I
| 2RMS*MOV4A RHR A MIN FLOU SYPASS , MOTOR OPERATED GATE | YES | YES | THIS IS THE MINIMUM FLOU BYPASS VALVE, NORMALLY OPEN. IT DOES NOT NEED |

g g | | | TO CLOSE, EVEN UPON INJECTION, AS THE BYPASS FLOU IS MINOR. IT DOES g

g | | | | NEED TO OPEN FOR PUMP PROTECTION, IF IT CLOSES. |
t ,1 I I I I

I I I ! I I

, ,

'
t
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Tabts C2 (Continued)
Current 89-13 MOVs with Lou Risk Signif franci .

04/07/95 Pete 16 cf 18
3

3 Component Is h eescription |PRA|89-10 |PRAREASONING
3

2RHSAMOV48 | RHR 8 MIN FLOW BYPASS , MOTOR OPERATED VALVE |YES|YES ' THIS l$ THE MINIMUM FLOW BYPASS VALVE. IT IS NORMALLY OPEN AND DOES|
| | MOT NEED TO CLOSE, AS BYPASS FLOW WOULD BE MINIMAL. IT DOES NEED TO |

3 | | | OPEN FOR PUMP PROTECTION, IF IT CLOSES.
g

l i| | i II I i
RHR C MIN FLOW BYPASS , MOTOR OPERATED VALVE YES YES | THIS IS A MINIMUM FLOW BYPASS VALVE. IT IS NOMALLY OPEN, AND DOES NOT |i i

| | | NEED TO CLOSE AS BYPASS FLOW WOULD 8E MINIMAL. IT DOES NEED TO OPEN|g 2RMS*MOV4C |
| | I FOR PUMP PROTECTION, IF IT CLOSES. g

It i i Ii l
I I

2RHSAMOV67A | RHR A SHT DNCLG CV BYPASS , MOTOR OPERATED |- [ YES | THl3 VALVE SERVES THE SHUTDOWN COOLING FUNCTION OF RMS, AND IS g'
I I

| | | THEREFORE NOT IN THE SCOPE OF THE IPE.
|
I

3 | I I I

| 2RHS*MOV678 PHR 8 SHT DN CLG CV 8YPAS |- | YES | THl3 VALVE SERVES THE SHUTDOWN COOLING FUNCTION OF RMS, AND IS |I
| THEREFORE NOT IN THE SCOPE OF THE IPE.

|
I

g I
I I YES | THt$ VALVE SERVES THE STEAM CONDENSING MODE, A SHUFOOWN FUNCTION. |
g 2RHS* MOW 80A | HEAT EXCHANGER SUCTION ISOLATION VALVE | SHUTDOWN FUNCTIONS ARE NOT IN THE SCOPE OF THE IPE, AND NO CREDIT IS 3

-

g | | TAKEN FOR THE VALVE. THIS VALVE IS ALSO DE-ENERGIZED DURING NOMAL
g

g
g | | | OPERATION. l| | 1 1 Ii I l

, THIS VALVE SERVES THE STEAN CONDENSING MODE, A SHUTDOWN FUNCTION. g
i

HEAT EXCHANGER SUCTION ISOLATION VALVE - | YES
,

SHUTDOWN FUNCTIONS ARE NOT IN THE SCOPE OF THE IPE, AND NO CREDIT IS g
| 2RHS*MOV808 , |
g g

| | TAKEN FOR THE VALVE. THis VALVE IS ALSO DE-ENERGIIED DURING MORMAL|
g

g | | | OPERA' ION. i t
g | l I I

'

i i 1 i MORMALLY OPEN. IT DOES NOT |i
RHR H.E. A SHELL SIDE INL MOTOR OPERATED YES | YES | THIS IS THE HEAT EXCHANGER INLET VALVE,

ITS CONTR18UTION TO CORE 3
| | NEED TO CHANGE POSITION FOR SYSTEN OPERATION.3 2RHS*MOV9A i

g | | DAMAGE 18 MINIMAL IN COMPARISON TO OTHER FAILURES.
|
I

g n I I I
3 I I
I RHR H.E. 8 SHELL-SIDE INL MOTOR OPERATED VALV YES ( YES | THl3 IS THE HEAT EXCHANGER INLET VALVE, NORNALLY OPEN. IT DOES NOT |

1, MEED TO CHANGE POSITION FOR SYSTEM OPERATION. ITS CONTRIBUTION TO CORE g
i

3 2RHS*MOV98 1, | ; DAMAGE IS MINIMAL IN COMPARISON TO OTHER FAILURE MODES. g
g y | 1 I
g n I Ii l i

| YES THIS IS A MOTOR OPERATED STOP CHECK VALVE. IT OPERATES AS A GLO8E |I i
| 25LS*MOV$A | RPV INJECTION ISOL STOP CHECK VALVE

-

| STTLE CHECK VALVE DURING OPERATION. THE MOTOR IS USES TO ASSURE 3

3 | | | | POSITIVE SEATING LATE IN CERTAIM SCENARIOS. THE MOTOR DOES NOT AID IN |
g ) || | | OPENING OR CLOSING THE VALVE. |

I
g | I It i i I IT OPERATES AS A GLOOE |

| YES | THIS IS A MOTOR OPERATED STOP CHECK VALVE.a l
g 2SLSAMov55 | RPV INJECTION ISOL STOP CHECK VALVE | STYLE CHECK VALVE DURING OPERATION. THE MOTOR IS USES TO ASSURE

3
-

g | *SSITIVE SEATING LATE IN CERTAIN SCENARIOS. THE MOTOR DOES NOT AID IN g ;

g g | | OPENING OR CLOSING THE VALVE. 3
fa

g g | | i|

g | i 1 I {g i l I'

I I .

C -: 8
:
f
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Table C2 (Continued)
Current 89-10 News with Low Risk Significance

04/0F/93 Pege 17 of 18

i Component ID | Descriptlen |PRA|89-10 |PRAREASONING |

23UPANOV17A SPENT FUEI. COOLING HI-AT EXCHANGER SUCTION VAL - |YES THIS IS A BACKUP COOLING SOURCE TO THE SPENT FUEL POOL COOLING SYSTEN.

| | | | SPENT FUEL POOL COOLING IS NOT IN THE SCOPE OF THE IPE, AND NO CREDIT |
| | | IS TAREN FOR THIS VALVE. g

i I i 1 1

II I I I
'

| 2sVP*NOv17s | SPENT FUEL COOLING HEAT EXCHANGER SUCTION VAL |- | YES | THIS IS A BACKUP COOLING SOURCE TO THE SPENT FUEL P0OL Co0 LING SYSTEN. I
g | | | SPENT FUEL POOL COOLING IS NOT IN THE SCOPE OF THE IPE, AND NO CREDIT |
| | | | IS TAKEN FOR THIS VALVE. 3

I I I I . I
I I I I I l
| 23UPANOV18A | SPENT FUEL C0OLING HEAT EXCHANGER DISCHARGE V |- | YES | YHIS IS A BACKUP COOLING SOURCE TO THE SPENT FUEL POOL COOLING SYSTEM. |
g | | | | SPENT FUEL P0OL COOLING 15 NOT IN THE SCOPE OF TME IPE, AND NO CREDIT |
| | | | | IS TAKEN FOR THIS VALVE. 3

I I I I I I
I I I I I
g 25WPANOV188 | SPENT FUEL COOLING HEAT EXCHANGER DISCHARGE V |- | YES THIS IS A 8ACKUP C00 LINS SOURCE TO THE SPENT FUEL POOL COOLING SYSTEN. I
g | | ' SPENT FUEL POOL C00 LINS IS NOT IN THE SCOPE OF THE IPE, AND NO CREDIT g

g | | | | IS TAKEN FOR THIS VALVE. g

i 1 1 I I
I I l i I
g 2suP*N0v1A | SERVICE UATER PUNP DISCHARGE ISOLATION VALVE |- YES | THIS VALVE PROVIDES AUTOMATIC STRAINER BACKUASH FOR THE SERVICE SYSTEN. |
| t i 1 THERE IS SUFFICIENT PUNPING CAPACITY SUCH THAT THESE VALVES ARE NOT |
g | | | | NEEDED TO RESPOND IN AN ACCIDENT SITUATION. SYSTEN PROCEDURES AND '|

g | | | ALARMS ALERT OPERATORS TO ANY CLOG 6ING CONCERNS. g

I l i I
I I I I
I I I I
I 25UP*Novts | SERVICE UATER PUNP DISCHARGE ISOLATION VALVE |- | YES THIS VALVE PROVIDES AUTOMATIC STRAINER SACKUASH FOR THE SERVICE SYSTEN. I
g | | THERE IS SUFFICIENT PUNPING CAPACITY SUCH THAT THESE VALVES ARE NOT | .

| | U NEEDED TO RESPOND IN AN ACCIDENT SITUATION. SYSTEN PROCEDURES AND |
| | | ALARMS ALERT OPERATORS TO ANY CLOSSING CONCERNS. |
I I . 1 I I
I I I I I
I - 1 I I

25UP*NOV1C || SERVICE WATER PUNP DISCHARGE ISOLATION VALVE |- YES THIS VALVE PROVIDES AUTOMATIC STRAINER BACKUASH FOR TME SERVICE SYSTEN. I

g || | l' THERE IS SUFFICIENT PUNPING CAPACITY SUCN THAT THESE VALVES ARE NOT |
3 I I NEEDED TO RESPOND IN AN ACCIDENT SITUATION. SYSTeil PROCEDURES AND |
g | || ALARMS ALERT OPERATORS TO ANY CLOGGING CONCERNS. |'

I I I
i i I

I
|2suP*Novio SERVICE VATER PUNP DISCHARGE ISOLATION VALVE - YES THIS VALVE PROVIDES AUTOMATIC STRAINER SACKWASH FOR THE SERVICE SYSTEN. 3
g | | THERE IS SUFFICIENT PUNPING CAPACITY SUCN THAT THESE VALVES ARE NOT |
| | | | NEEDED TO RESPOND IN AN ACCIDENT SITUATION. SYSTEN PeoCEDURES AND |
g | | | ALARMS ALERT OPERATORS TO ANY CLOGGING CONCERNS. |
| | 1 I I'

I i 1 , I I

I i ! ! !'

,
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Tabt3 C2 (Continued)
Current 89-10 Move with Low Ri<k SIgnificanc?

* 04/0T/93 Page 18 af 18

fComparantID | Description |PRA|89-10 |PRAREASONING g

| 2Sw* Movie | SERVICE UATER PUMP DISCHARGE ISOLATION VALVE |- I YES THIS VALVE PROVIDES AUTOMATIC STRAINER 8ACRWASN FOR THE SE WICE SYSTEM. g

3 | | THERE IS SUFFICIENT PUMPING CAPACITY SUCH THAT TMESE VALVES ARE NOT 3

| | | NEEDED TO RESPOND Ill AN ACCIDENT SITUATION. SYSTEM PROCEDURES AND g

g | | | ALARMS ALERT OPERATORS TO ANY CLOGGING CONCERNS. g

i I I |
I I I I
I I I I
| 2$W*MOV1F SERVICE WATER PUMP DISCHARGE ISOLATION VALVE |- | YES THIS VALVE PROVIDES AUTOMATIC STRAINER 84CKWASM FOR THE SERVICE SYSTEM. g

| | | THERE IS SUFFICIENT PUMPING CAPACITY SUCN THAT THESE VALVES ARE NOT g

g NEEDED TO RESPOND IN AN ACCIDENT SITUATION. SYSTEM PROCEDURES AND g

3 | ALARMS ALERT OPERATORS 70 ANY CLOGGING CONCERMS. |
1 | 11 i
f 1 I I I I
I I l i i 1.

| 25 Wren 0V214 SPENT FUEL EMERGENCY SERVICE WATER VALVE |- | YES | THIS VALVE SUPPLIES A REDUNDANT SOURCE OF C00LIN5 TO THE SPENT FUEL g

| | | | POOL COOLING SYSTEM, WHICH 15 NOT IN THE SCOPE OF TME IPE, AND NO g

3 g | | | CREDIT IS TAKEN. g

i l I i I
| 2 swr *MOV218 | SPENT FUEL EMERGENCY SERVICE WATER VALVE |- | YES TH15 VALVE SUPPLIES A R N ANT SOURCE OF COOLING TO TME SPENT FUEL 'g
g | | POOL COOLING SYSTEM, WHICH IS NOT IN THE SCOPE OF THE IPE, AND NO 3

g | | CREDIT IS TAKEN. |

|25WP*MOV67A|SWPTOCLR2HVK*CHL1A-MOTOROPERATEDVALVE- YES THIS VALVE IS IN THE CONTROL BUILDING CHILLED WATER SYSTEM. THE
g | | | REDUNDANCY IN SYSTEM TRAINS MAKES THE FAILURE OF ANY SINGLE VALVE g

g | | INSIGNIFICANT TO RISK. g

I i 1 | |
3 2SWP*MOV678' MOTOR OPER VALVE , SWP TO CLR 2HVKACHL18 |- | YES | THis VALVE IS IN THE CONTROL SUILDINE CHILLED WATER SYSTEM. THE g

| | RESUNDANCY IN SYSTEM TRAINS MAKES THE FAILURE OF ANY SINGLE VALVE g'

i 1 1 INSIGNIFICANT TO RISK. g

i I Ii i

FAILURE OF THE DIVISION III HPCS DIESEL TO POWER ITS EMER0ENCY BUS 15 g| 25WP*MOV954 | SWP TO CLR 2ES$*EG2- MOTOR OPERATED VALVE | YES | YES | NOT IMPORTANT TO RISK, SINCE THIS CAPA8tLITY IS NOT CREDITED IN THE|g | | 1

3 | | STATION BLACMOUT EVENT MODEL |
8 I I
g 25WP*Mov958 | MOTOR OPER VALVE SWP TO CLR 2EGS*EG2 YES | YES | FAILURE OF THE DIVISION III HPCS DIESEL TO POWER ITS EMERGENCY BUS IS |
| | { | NOT IMPORTANT TO RISK, SINCE THIS CAPAOILITY IS NOT CREDITED IN THE |
| | | | STATION 8 LACK 0UT EVENT MODEL. g

I I I I I I
| 2WCS*MOV200 || RUCU RETURN ISOL , MOTOR OPERATED GLOSE VALVE |- | YES | OTHER THAN FOR CONTAINMENT ISOLATION, WHICM 18 MODELED, (THIS VALVE IS 3

| | | | NOT APPLICA8LE) THE REACTOR WATER CLEANUP SYSTEM NAS NO FUNCTION IN THE |
| | | : PREVENTION OR MITIGATION OF A SEVERE ACCIDENT. THIS VALVE IS NOT |
g g | | 'IMPORTANT 70 CONTAINMENT ISOLATION SECAUSE OF RESUNDANT CHECK VALVE AND g

| | | | . HIGH PRES $URE DESIGN. THEREFORE THIS VALVE IS NOT MODELED IN THE IPE. | i

I i 1 1 1 I
g i l i i
I I i I
e I ! I

.
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TAllLE D2 MOV SUMMARY - BWk D ,--

i

AN IK!
'' 'ti '

^ 93' -

Ms!. \ l
,

SYNTXM/ 6/. MOV 'PRA ' pKTERM. 2 -
'

I WF- | REVIEW COMMENTS COI-; I

VAI.VK FifNCTit5( POSITION SR IMOKX CORK- 1
...

'

,

.

Ill*CI -- .

f

MO-20M Steene sepply in It%Ine No Y ,

wrams siese lass Indus.n NELC Y X X Prevention of poet its selease. j

f
MO-20M Recem enredy la suAlne NCO Y X X X X

>

MO-2tml Weng am$ ion feeleelen NC Y ;

MO-2tm2 Twassecsinn NCO Y X. X (3h ese nnt selento f; requised for owlictmver to Terug an
-,

depleted ne repewed (3't
t
,

MO-2tE3 (NT enetian NO Y'

(3T sutilan innleelun No C Y X Velve ducs not need to close to sueletnin punge NrstL (
!

MO-2067 Pang,dimimege se vemel N(' O Y X X X X _ ;

MO-2ewt

i MO 2:01 Tese line en (3T NC Y

HCIC -- (syssan . i estety relserit ley i ens) ,d
r

!
MO 2tp5 Secome supply to emidne NO
MD 20M Seeam line lanle Inn NO C Y X X Provenston of past itNI selease. [

- ;
MO 2tpft Roseni suggely to tweldne N(*O Y X X X X

MO 2emo nip me.nle volve No

MO-2 EPM (bel II/D en lesenensesle eend. NCO Y X .t X X
,

i
MO-2ino Teens enesine lealeelen NC X (31's see ant selesale I; seepsised fee swhchever se Taras on

N(* 0 Y X desdetet sie tsadesed CST. fMD 2tol heme onceba ~

MO 2ina (sT encilan Ne> valve ilnes nue need to elsee se snelnesin Mrsna not eegelied fee |
(siemisna iseleson HELC Y x inca. .

!

I
i
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'

TABLB D2 MOV SUMMARY - BWR D (CONTINUED)
.

,

b;,D *f e g;m s p p;p.. w.m ..jg t . t -:o- +x u
' * /

' 'h Nf( :-
b.e ;~

3*SSib .gy;d, F Mg?FM''ib\eti %d
~ r- f..~ . .gr, m.'

S d' #.fi)RTERM.~
.2dN.h:SSV Tu .. n. [ 6 -'~; j '-hth -' "I'.' #

' d1- ' N.
CUEE' N |' 3. gEVIEW d f[h,kY[*NL

'! i
SYSUMM/' A0 E ' 't *Mbv ' PRA

-,

[| J[hh khd {val.vKi- FilNCTION" N[N ' POSITION ' #5R ' INimX

MO 2|fNi Punap discharge In remel NC.O Y X X X X . ,

!

MO 2107
i

MO 211tl 11 sat IIne to CST NO Y

MO,1102 TeelIIne en (NT NC Y ,

i

FW/Cissed --

MO.Ilm4 Feedwater heeler leeletion NO

WI ltmv
W 01131
MO-ll34 ?

MO-1614

,

MO-161S
|

1

Core SIwsey --

MO l?41 Terme sprey NO Y see Note (1). ,

MO-1742

MO-l?49 Tent line to torue NC Y I

MO-1750

MO-1758 Pung ellscherge le venel NO Y X- Velves normally la eefety peeleien.
i

MO-1752
+

MO-1753 Pung ellscharge to vennel NCO Y X X X X

MO 1754 Puseep ellschssgo lanimalen 0-(.
.

f RIIR (IECI) --

MO-88.MI6 Teens enesien NO Y X Velves may be useful in isolation of a pump for a seat failure, but ,

not a eefety seleted functlen. !.

MO.19n7 Terug nuction innlatlan (SIM) NO-C

MO.2012 Pung discheese to vessel NCO Y X PRA annumee velves normally open whereen k le currently closed. .

Non-selected leep - vegmessed only fee IDCA in oppeeles Isop. |
t

!

D-5 !-

| I

e

i
4

- ~ _ - . ,- ,, - - -~ - . . - - - - - < - . - - . ~ . - - - - - - - - _ - - e c , - - - - , - - , - - . n-.- - - - - - ,



, . .

I

a
e

U

*

1
e, -

-

' T. .

3 .E
$

Ex
3:=

E *1= g,
I g1

OF.,J~ {
*

,,

i. y
,

.

N

y.-

15
1 gi .ti

e
Q l E i. ?.. = t.
D Y. m. f $

v . -g
P=
N
k NIe ==

N x M

'h;sy
-,;

"c
W e

M M -: = ,c .

N * z
8-N > $ om ~~i M K g~

O < c c
c 2
E2C >*

W g X X X

:> -m
C
2
m . 5 > > >
c
m
~

2 2
O ?. O c ., c ..< C Cc C"''

E E z- z-*
-

E
,

[ l 1] Tj
r, E I [3

. s! .3?@3 s si .n

i F &. t.
'&
.v<?'. $, 1,k. .x 1

.sA ,

,-a

$ $$ f
i 22 zl

R=
w >. . . .
P I z T

h" ** N b b
a : c -

, 1 1 E

_ _ _ _ _ _ _ _ _



1

* .j

I.

!

!

f
'
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!

TAULU D2 MOV SUMMARY - UWR D (CONTINUED)
!

,1- ? . . $? k ', I?N)$ ^ ",b |

$:Q[h ; >COhilblENTS $qU N.

"~
'!! i g, a#'. .h4 4' '

retAMOV ~

pg.gggy,*
sysynM/

. SR INDEX " a

VAI.VM FUNCTION PON1110N REVIEW*
.

- ... .

.

HilR (SIK?) --

MO-I9ne SDC 5ection NCO Y X SDC fonctlen is beehod by other snedes of MilR.
'

MO-19119
!

MO 2029 SI)C Sucelon NCO Y ;

MO.2tno SIX:sucIlen leeletion 0-C Y X X MilR oveelnessee pselection during shutdown.

HIIR (SPC) -- ,

MO-1ttswi Panp discheese to torne NCO Y X X 1%1pel encens of decey heet sensevel for meeldents and tennelente
even though N con survive days with no elecer heet i

MO-2 tun
seenovel beroes folhne.MO 2tRNI

MO 20ir) ;

I
,

HIIR (Tewas Spray) -

MO-2010 Panp dischosse to torne NGO Y X Other means of DilR (SPC, MC, Vent). . ,

MO 20ll ,

RIIR (1)W S erny)i ,

!

MO 2020 Pneur dischmego to drywell NCO Y X Other sneens of DilR PC, MC, Vent). No esedit In llenhang .

conseinenent peessere DflA. No credit la m ; with !
M O 2021

10CFitt00. [
MO-2022
MO 2023

RilR (Misc.) - ,

i

MO-2tul2 Itllet hem hypeni NO-C Y X railnee of velve to close on desnood does met disable DlIR
function. t

MO-2 tun i

[D-7
i'

,

7
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HEDC-32264- A

TABLII D2 MOV SUMMARY - IlWR D (CONTINUED) ,

.

i
3:t' .b g 4

'd ..-

kWlV l*RA ggggy,gg, (x,:SYNTEfW - '

# " E" IN'VAIME ' Fl4K, TION ~ FtMl1%N NM INDEX REVIEW '"CtMWMNNTS *
.

MO-2026 Ilesel spesy NC Y
*

MO 2H27

MO-2011 ItllR Innp eenneele NO Y

MO-2012 Discharge le veihdde NC Y X Velves miemelly in their eercey-genfelen
MO-2407

MO-4(MSA Recite lony insevele NC Y
Mo-demset

MO-40fe6 Modee lamp Intestle No Y

NesseleN' Herlrc. -

MO-2 41A Recies imme smalan Isoleelen IWI Y
MO-2-431t

MO 2 51A Rectre immy allsch inlethe PMI-C Y X IJ'(3 es% wthens volve elesese for all eennilenes eml IAM*As
MO-2-53tl empt reclee RAM *A. Even leese eccleo. I AM*A seephee fellwe of

Imeh enee spear seelma.
.

Itencfor Clenney --

MO-2397 Itosetor eleenop luolmelan PMI C Y X X psevenslen t poet 100 release.
MO-2Mnt

Mnles .iitensel --

MO 2173 * Mst deeln innleelen NC Y X Velves normally in their esfety gmehina.
MO-2174

D-O
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HEDC-32264-A ,

.

TAI 1LU D2 MOV SUMMARY - IlWR D (CONTINUED)
r

!

' .M, ,d*c2. q,t e ;
1

;@ -W: AP h;.arsif,
' '

m "f {; C,;; a ;' ..c - E INC1EllM. ''
,

~ M % "' '

NYSTEM/ s MOV :- W:7

'[I |9 fif#- fNa N'
VdLVE FilNCI10M FOSitION 3R 'INURX . REVIEW <' <'

i
*

HitCCW - i
i

M O-1426 DW conter vessen laelselon No-C Y X X DW coolers are elooed lospo ineMe centelement but are not
sermaturally Sefesnie i er ifE15 proseceed. i

MO 4230 **

MO-4229 DW cooler supply leeleelms NO C Y X X DW coolsee ese elesed loops ineMe centelament but are not ;

otructurally Sefsade I or litME protoceed. In series with eneck - ,

'

velve.
s

MO 1427 DW couler supply leeletion No
MO-1424 '

M O-1429
MO 1430 :

!
CUCS --

. J

MO-4tM3A One Inlet le reesenbleer NCO Y X
More then 3 days is requised to seech the point that cesshuellble

M O.4eMllt see concentesten enlete. K the decay best semoval system le

MO.4tM4A Oes socircelselon NO-T Y X weaking then Torne le onbeooled and 0, genoteelen le nelmismired. f

[N O, wese generneed, voneing or perging le ovellable es en eyelon. .

MO.4tM411
;

MO-4tM1A Coeling supply le seconhiner NCO Y X
MO-4eM m I

s

TG/Sentimit stensen -
!

MO-togs see m seel .g. eseem oopply NO {

MO-ItM4 Sleem packing enhusent blower NO t

{MO-ItM9
;
r

Males Cassekmer - t

i
MO.itm7A . comlecer veenum beester IC ;

,

MO-Irm711
!
;

!D-9 :
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!NEDC-32264-A ,

Tabic D3
:

MOVs WITil A COMMON CAUSB 1%ILURE DASIC BVENT - BWR D ,

RCS Inventory LOCAs Transients LOOL'
*

Large Med ' Smalf OW Cl. SORY 125 VDC Others'
!

MO 1753 & 1754 SI INDOARD ,, X X X X X X X X :
i

INJIICrlON - FID ,

MO-20.M X X X X
[

llPCI STM ADM - FID !

MO-2061 & 2tE2 .X X X X ,

llPCI TORUS SUCTION - FID

MO-2(E7 X X X X

f IlPCI INJ/111.VI'- FIU
!

MO-2(E8 X X X X

IIPCI INJ. - FIU

MO-2078 X X X

ltCIC STM ADM - FIU
.

9

MO-20tX, X .X X
I

RCIC ACC. COOL. LNG - FID |

MO-2102 X X' X
L

RCIC C.Tr SUCl10N - FID :

L

MO-2l06 & 2107 X X X
,

,

RCIC INJIIC110N - FID

MO-2014 & 2015 X X X X X X X X i

;

Itllit INtlOAltD INJ. - FIU 1

.

8

D-11
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NEDC-32264-A ;

Table D3 MOVs WITil A COMMON CAUSB FAILURB BASIC EVENT (Continued) ,

,

!

RCS Inventory LOCAn Transients LOOP

large Med Small Out Ct. SORY 125 VDC Others ,

i

MO-2-53A & 53B X X X X X X X X- -

I,
RIiCIRC. l' UMP DlSCll. - FI'O

!

Reactivity Control LOCAs Transients LOOP# ;

'

Turbine Main MSIV - SORV LOFW Others
Trip Cond. Closure-

$
RWCU isolEFION - FTC X X X X X X

Containment Heat LOCAs Transients LOOP
Removal i

Large Med Small Out Cl. SORY 125 VDC Others

MO-1988 & 1989 X X X X X X X~ X !

RilR SDC SUCI10N - FTO !
r

RilR TO TORUS - FI'O . |!MO-2(MMi & 2(XI7 X X X X X X X X

!

MO-2(N)8 & 2(M19 X X f X X X X X X !

ItllR/rORUS COOI. LNG - FTO [

MO-2020 & 2021 X X X X X X X X f
t

RllR/OU'lllD. DW SPRAY - FTO

MO-2022 & 2023 X X X X X X X X
RilR/INBD. DW SPRAY - FID

MO-2029 & 2030 X X X X X X X X
,

RilR SDC VAINIIS - FID

i

D-12
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j NEDC-32264-A
i

!
J

l TABLE D4 MOV COMPOBIERIT IMPORTANCE ItAIGLING FOR CO3tB DAMAGE -BWR D
! (2.6E-5/yr)
1

i
' |BASIC FtI5 SELL-

iEVENT TESELY EMt BEEMBAIB4 RA3r

i C-M01754 1.82E-02 - 1.02E+00 - 5.87E-03 2.32E+02 I

! |
2-M02015 7.192-03 1.01E+00 5.73E-03 2.272+02,

C-am31753 6.812-03 1.01E+00 5.752-03 '2.282+02

E-M02062 5.35E-03 1.01E+00' 5.41E-05 3.13E+00
i E-M02041 5.35E-03 1.01E+00 5.41E-05 3.13E+00

E-M02036 5.29E-03 -1.01E+00 5.35E-05 3.10E+00
<

i B-M02068 5.29E-03 1.01E+00 5.35E-05 3.10E+00
i E-M02067 5.293-03 1.01E+00 5.35E-05 3.10E+00
|

I-N02078 5.222-03 1.01E+00 4.53E-05 2.78E+00
T-M02096 5.222-03 1.01E+00 4.53E-05 2.782+00'

! T-M02107 5.22E-03 1.01E+00 4.53E-05 2.78E+00 *

b

I-M02106 5.22E-03 1.01E+00 4.53E-05 2.78E+00

E-M02101 5.19E-03 1.012+00 4.51E-05 2.772+00
T-M02100 5.19E-03 1.01E+00 4.51E-05 2.772+00

'

; L-M02398 6.72E-06 1.00E+00 5.852-08 1.00E+00
1

i L-M02397 5.55E-06 1.00E+00 4.82E-08 1.00E+00

E-M02034 (ISO) 3.38E-06 1.00E+00 1.25E-07 1.00E+00
I-M02075fISO) 3.38E-06 1.00E+00 1.25E-07 1.00E+00

j C-M01742 2.75E-06 1.00E+00 1.45E-05 1.57E+00

C-M01752 2.75E-06 1.00E+00 1.45E-05 1.57E+00

E-M02063 1.44E-06 1.00E+00 7.60E-06 1.30E+00

| E-M02035 1.44E-06 1.00E+00 7.60E-06 1.30E+00

E-M02034 1.44E-06 1.00E+00 7.60E-06 1.30E+00
|

E-M02035fISO) 1.23E-06 1.00E+00 1.06E-07 1.00E+00j
*

I-M02076 fISO) 1.23E-06 1.00E+00 1.063-07 1.00E+00,

1

f C-M01750 4.20E-07 1.00E+00 4.44E-06 1.18E+00
'

R-M02015 (ISO) 1.60E-08 1.00E+00 1.39E-10 1.00E+00

R-M02014 (ISO) 1.55E-08 1.00E+00 1.34E-10 1.00E+00
t

j L-M02397 (ISO) 4.585-09 1.00E+00 4.63E-11 1.00E+00

C-M01753 (ISO) 4.99E-10 1.00E+00 4.32E-12 1.00E+00
:

C-M01754 (ISO) 4.98E-10 1.00E+00 4.32E-12 1.00E+00

E-M02036(ISO) 2.51E-10 1.C0E+00 4.333-11 1.00E+00-

L-M02098 (ISO) 8.53E-11 1.00E+00 7.38E-12 1.00E+00

j M2231: (1)Above ranking sorted by russell-vesely..
. .

I

| D-13
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MFDC-32264- A

Table D5 |
-

GL 89-10 SENSITIVITY STUDY FOR BWR D '

;

i
Mmlified Case Optimind Case

'
Baseline Case *i

Accident Class CDF(1)
CDF(2) Delta (4) %Dif (5) CDF (3) Delta (4)

'

$IA TRAN -IIIGH RPY PRESS 3.1E-06 23E-05 2.0E-05 0.27 3.1E-06 1.0E-06

ID STATION DLACKOUT 1.2E-05 23E-05 1.lE-05 0.15 1.2E-05 0.0

ID TRAN - LOW RPV PRESS 3.2E-07 6.8E-03 6.8E-03 90.89 3.2E-07 0.0 ,

i

11 LOSS OF CONT HEAT 1.3E-07 1.4E-04 I3E-04 1.81 2.7E-07 13E-07 !

|REMOVAL
:

tilA LOCA - RPV RUFI'URE 1.1E-07 9.8E-05 9.8E-05 132 1.1E-07 0.0 '

lilD LOCA - IIIGH RPV 3.0E-07 3.6E-06 33E-06 0.04 3.0E-07 0.0 ;

I
PRESS !

lilC LOCA - LOW RPV 3.9E-07 3.28-04 3.2E-04 432 3.9E-07 0.0
PRESS -

[

lilD LOCA - VAP SUP 3.0E-07 3.UE-07 0.0 0.00 2.9E-07 1.08-09 ;
LFAILURE

t

i
,

ti

t
t

!

.

D-14
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.

Table D5 GL 89-10 SENSITIVITY STUDY FOR 11WR D (Continued)

Modified Case Optimized Case
Unseline Case

Accident Class CDF(1)
CDF(2) Delta (4) %Dif(5) CDF(3) Delta (4)

,

IV ATWS 1.911 5 3.48 4 1.5E-06 0.02 3.48 5 1.5E-06

V LOCA OUTSIDE CONT 6.7E-10 1.4E-09 7.2E-10 0.00 6.7E-10 0.0

S-TOTAt. 1.11B-05 7.48-03 7.4E-03 98.78 2.08-05 1.6EE

VI INTERNAL FLOOD ".92 06 7.3B-05 6.5E-05 0.87 7.9E4 0.0

TOTAL 2.6E-05 7.48-03 7.4E-03 2.8E-05 1.6E-06
.

I

Notes

I. From BWR D IPE
2. Comimm Cause Factor of .087 applied to every MOV which operates umler hig.h dp comfitions, where high dp condhions are MOV

opening or closing egninst renetor pressure, containment pressure or pump dichargc pressure.
3. Oimmon Cause Factor of .087 applied only to those MOVs below n specified importance.
4. " Delta" column is a comparison against the Unscline CDP.
5. % of total change in CDF. ,

i
I

'

,

4
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. - Table D6
MOV SUMMARY - BWR D

o Important Valves Based on PSA Backed Up by Deterministic Rationale

' HPG & ROC Pump Discharge MO-2067, MOV-2068, MO-2106, MO-2107
'

HPCI & ROC Steam Supply to Turbine MO-2036, MO-2078 -

RCIC Cooling Water to Barometric Condenser MO-2096
Core Spray Discharge to Vessel MO-1753, MO-1754
RHR Pump Discharge to Vessel MO-2015

o Important Valves Based on Deterministic Rationale

HPCI & ROC Steam Iine Isolation MO-2034, MO-2035, MO-2075, MO-2076
HPCI & ROC Torus Suction MO-2061, MO-2062, MO-2100, MO-2101
RHR Pump Discharge to Vessel MO-2012, MO-2013 -

RHR Suppression Pool Cooling MO-2006, MO-2007, MO-2008, MO-2009
RHR SD Cooling Suction MO-2029, MO-2030
Reactor Water Cleanup Isolation MO-2397, MO- 2398
RBCCW DW Cooler Retum Isolation MO-1426, MO-4230
RBCCW DW Cooler Supply Isolation MO-4229

o Unimportant Safety Related Valves (<.1% F-V or Not Modeled)

HPQ & RQC CST Suction MO-2063, MO-2102
Core Spray Pump Discharge to Vessel MO-1751, MO-1752
RHR Torus Suction MO-1985, MO-1987
RHR Pump Discharge to Vessel MO-2014
RHR SDC Suction MO-1988, MO-1989
RHR Torus Sprays MO-2010, MO-2011
RHR DW Spray MO-2020, MO-2021, MO-2022, MO-2023
RHR Discharge Radwaste MO-2032, MO-2407
RHR Hr Bypass MO-2002, MO-2003,

Recire Discharge Isolation MO-2-53 A & B
Main Steam Iine Drain Isolation MO-2373, MO-2374
CGCS Gas Inlet to Recombiner MO-4043 A & B
CGCS Gas Recirculation MO-4044 A & B
CGCS Cooling Supply to Recombiner MO-4047 A & B

D-16
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NEDC-32264 -A
'

TACLE E1 - GL 89-10 MOV CATEOORIES AND IMPORTANCE
*

..

|

MARK # DESCRIPTION MODELED IN PSA CIV SBO PSAIMPORTANCE. OVERALL ,

''
j EXEMPT RISK

RANKING -
< ,.

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2 i
*

i 1821*MOVF001 Reactor Downstream <1.0E-07 -

Head Vent to DryweR j
Equip Drain Sump ;

t

i 1B21*MOVF002 Reactor Upstream <1.0E-07
Head Vent to DryweN
Equip Drain Sump !

|
'

1821*MOVF005 Reactor Head Vent to <1.0E-07
Main Steam Line A ;

1821*MOVF016 Main Steam Line X X LOW 2.50e-04
Warmup Header |
Inboard Containment i
isol Valve [,

1821*MOVF019 Main Steam Line X X. LOW 2.50e-04 i

Warmup Header ;
'

Outboard
Containment 1801 !

Valve !

i
1821*MOVF027A Main Steam isolation <1.0E-07 .

Valve Leakoff Drain
-'

Connection

1821*MOVF027B Main Steam isolation <1.0E-07*

Valve Leakoff Drain ,

Connection i

'

i

| E-2 [

!

r
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NEDC-32264-A
'

TABLE EI GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued)

MARK # DESCRIPTION MODELED IN PSA CIV SBO PSAIMPORTANCE OVERALL
EXEMPT RISK

RANKING j

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

IB21*MOVF027C Main Steam isolation <1.0E-07
Valve Leakoff Drain,

Connection

1821*MOVF027D Main Steam Isolation '

<1.0E-07
Valve Leakoff Drain
Connection

1821*MOVF065A Feedwater to Reactor X <1.0E-07
Outboard Isolation

' Valve

1821*MOVF065B Feedwater to Reactor X <1.0E-07
Outboatd Isolation
Valve

1821*MOVF067A Main Steam Line A X X <1.0E-07
Drain Outboard
Isolation valve

1821*MOVF067B Main Steam Line B X X <1.0E-07
Drain Outboard
Isolation valve

1821*MOVF067C Main Steam Line C X X <1.0E-07
Drain Outboard
Isolation Valve

1821*MOVF0670 Main Steam Line D X X <1.0E-07
Drain Outboard
Isolation Valve

.

E-3

'
.
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''
TABLE El GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued) ;

MARK # DESCRIPTION MODELED IN PSA CIV SBO PSA IMPORTANCl|- OVERALL
'

EXEMPT RISK !

RANKING . . * >

|

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2 .

1

1821*MOVF085 Main Steam Line <1.0E-07 .

i' Warmup Header I

Shutoff Valve i
+

1821*MOVF086 Main Steam Line <1.0E-07 |
Drain Header Shutoff

;
Valve

t

1821*MOVF098A Main Steam Line A <1.0E-07
Shutoff Valve

i

1821*MOVF0988 Main Steam Line B <1.0E-07 |

Shutoff Valve

1821*MOVF098C Main Steam Line C <1.0E-07 t
'

Shutoff Valve i

1B21*MOVF098D Main Steam Line D <1.0E-07 .

Shutoft Valve

1833*MOVF023A Recirculation Pump A <1.0E-07 ;
!--Discharge Valve
,

1833*MOVF0238 9ecirculation Pump B <1.0E-07 i

Discharge Valve

1833*MOVF067A Recirculation Pump A <1.0E-07 ;
7Supply Valve
I

1833*MOVF067B Recirculation Pump S <1.0E-07 !
Supply Valve

!-

E-4
!
I

1 j
t

!

!
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!

'

5

TABLE E1 GL 89-10 MOV CATEGORIES AND IMPORTANCE (Conunued) ,

=
.

MARK # DESCRIPTION MODELED IN PSA CIV S80 PSAIMPORTANCE OVERALL I

EXEMPT RISK i

RANKING
3

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2 3

:

1CCPWOV16A RPCCW Loop A X <1.0E-05 [
Normal Supply Valve j

1CCPWOV168 RPCCW Loop B X <1.0E-05 ;

Normal Supply Valve |

1CCPWOV129 RPCCW Loop A X <1.0E-05
!Normal Relum Valve

1CCPWOV130 RPCCW Loop B X <1.0E-05 |
Normal Relum Valve

!

1CCPWOV138 RPCCW Containment X X <1.0E-07 ,

Supply Outboard [

isolation Valve !
!

ICCPWOV142 Reactor Recirculation <1.0E-07

Pump Cooling Supply j

ICCPWOV143 Reactor Recirculation <1.0E-07 ,

>

Pump Downst earn

fRelum

ICCPWOV144 Reactor Recirculation <1.0E-07

Pump Upstream
Retum

1CCPHOV158 RPCCW Containment X X <1.0E-07 i

Supply !nboard
Isolation Valve ;

i

|
-

E-5 ;

-
i
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TABLE El GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued)
'

4

MARK # DESCRIPTION MODELED IN PSA CIV S80 PSAIMPORTANCE.* OVERALL ,,

EXEMPT RISK
''RANKING {

'

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

1CCP'MOV159 RPCCW Containment X X <1.0E-07 [
Retum Outboard i

1 Isolation Valve
;

1CCP*MOV163 RPCCW to CRD X <1.0E-05-

Pump Seals :
; c- '

'

1CCP*MOV169 RPCCW to CRD X <1.0E-05 i

F' ump Seals !

!ICCP*MOV335 RPCCW Loop A - X <1.0E-05
Normal Relum Valve .

t

1CCP*MOV336 RPCCW Loop B X <1.0E-05
Normal Retum Valve

1CNS*MOV125 Condensate Makeup X X <1.0E-07 !.

Containment isolation i

Valve
,

!

ICNS*MOV130 Condensate Makeup X <1.0E-07 :
Containment Isolation |
Valve

,

t

ICPM*MOVIA Hydrogen Mixing X <1.0E-07 !
Outlet - Outboard i

Drywellisolation Valve !
I

ICPM*MOV1B Hydrogen Mixing X <1.0E-07 !
Outlet -Outboard ,

Drywellisolation Valve
!

E-6

!
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.

TABLE El GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued)
i

MARK # DESCRIPTION MODELED IN PSA CIV S80 PSAIMPORTANCE OVERALL-
EXEMPT RISK

.
,

RANKING |

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

1 CPM *MOV2A Hydrogen Mixing inlet X <1.0E-07 !

- Outboard Dr/well i

isolation Valvo |
!

1 CPM *MOV2B Hydrogen Mixing inlet X <1.0E-07 -

- Outboard Drywell
isolation Valve

t

ICPM*MOV3A Hydrogen Mixing X <1.0E-07 !
!Outlet -Inboard
#

Drywellisolatl6n Valve.

1 CPM *MOV3B Hydrogen MixinD X <1.0E-07 :
!Outlet -Inboa d

Drywellisolation Valve i
;

1 CPM *MOV4A Hydrogen Mixing inlet X <1.0E-07 y

- Inboard Drywell .;
Isolation Valve i

f1 CPM *MOV4B Hydrogen Mixing inlet X <1.0E-07
- Inboard Drywell
isolation Valve ;

1CPP*MOV104 Hydrogen Purge X X <1.0E-07
Discharge -

'

Containment isolation
Valve

,

!
> >

4

E-7 |
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.

TABLE E1 GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued) i

m

MARK # DESCRIPTION MODELED IN FSA CIV SBO PSA iMFORTANCE, - OVERALL
,

EXEMPT RISK
RANKING ;' ,

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

1CPP*MOV105 Hydrogen Purge X X <1.0E-07 '-

Discharge
Containment isolallon
Valve ,

IC11*MOVF003 CRD Containment X X X <1.0E-05 )
Isolation MOV

1C41*MOVF001 A SLCS Pump 1 A X <1.0E-05
,

Discharge MOV
,

IC41*MOVF001B SLC6 Pump 1B X <1.0E-05
Discharge MOV {

IDFR*MOV146 Suppression Pool F X <1.0E-07

Pumpback Retum - [
'

Cont. Isolation Valve

1E12*MOVF003A RHS Train A Hx X <1.0E-05
Discharge MOV
(N.O.) i:

1E12*MOVF0038 RHSTrain B Hx X <1.0E-05 ;,

rDischarge MOV
(N.O.) :

' ',

1E12*MOVF004A RHS Pump A X X <1.0E-05

Suppression Pool
Suction MOV (N.O.)

i

,

|,

i.

E-8 [

;
r
e
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,

TABLE El GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued)

MARK # DESCRIPTION MODELED IN PSA CIV SBO PSAIMPORTANCE OVERALL
EXEMPT RISK ;,

RANKING

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

1E12*MOVF004B RHS Pump B X X <1.0E-05
Suppression Pool
Suction MOV (N.O.)

1E12*MOVF006A RHS Pump A SDC X <1.0E-05
.

Suction MOV

1 E12*MOVF006B RHS Pump B SDC X <1.0E-05
Suction MOV

1E12*MOVF008 RHS Pumps A and B X X <1.0E-05
SDC Suction MOV

1E12*MOVF009 RHS Pumps A and B X X <1.0E-05
SDC Suction MOV

1E12*MOVF011 A Heat Exchangers A & X <1.0E-07
C Discharge to
Suppression Pool

IE12*MOVF0118 Heat Exchangers B & X <1.0E-07
D Discharge to
Suppression Pool

1E12*MOVF021 RHR "C" Test Return X X <1.0E-07
Containment isolation1

Valva

1E12*MOVF023 Head Spray isolation - X X <1.0E-07
Contaloment isolation
Valve

.

E-9
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NEDC-32264-A
>

TABLE El GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued) .' f

. MARK # DESCRIPTION MODELED IN PSA CfV 880 PSAIMPORTANCE OVERALL '
^

EXEMPT RISK .' !
-

RANKING f;,
LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

i:
1 1E12WOVF024A Train A SPC Injection .X X X HIGH 2.50s-03 -

;

Valve Back to
Suppression Pool [!

'

(N.O.)
i

1E12WOVF024B Train B SPC injection X X X HIGH 2.50e-03 |
Valve Back to
Suppression Pool
(N.O.) i

1E12*MOVF026A RHR Discharge to O t

RCIC i

i1E12WOVF0268 RHR Discharge to 0 !
RCIC

|,
1E12WOVF027A

_
I.PCITrain A injection X X <1.0E-05 [

* MOV (N.O.)
'

'
,

I1E12WOVF027B LPCITrain B injection X X <1.0E-05
MOV (N.O.) j

1E12WOVF037A Asturn to Upper Pool 'X X <1.0E-07 !
- Containment I
isolation Valve

f
1E12WOVF037B Return to Upper Pool X X <1.0E-07 I

- Containment E

[isolation Valve g

:
t

t

t

E-10 t

l
r

!
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,

i

TABLE El OL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued)

,

MARK # DESCRfPTION MODELED IN PSA CfV SBO PSAIMPORTANCE OVERALL .

EXEMPT RISK
,

RANKING

LEVEL 1 - LEVEL 2 LEVEL 1 LEVEL 2

1E12*MOVF040 Discharge to <1.0E-07

Radweste

1E12*MOVF042A LPCI Train A Injection X X 5.50e-04 4.12e-04 !

MOV
_

1E12*MOVF0428 LPCI Train B Infection X X 5.500-04 4.12e-04 ;

MOV :
i

1E12*MOVF042C LPCITrain C Infection X X 5.50s-04 4.12e-04

MOV .

1E12*MOVF047A RHS Train A Hx Inlet X <1.0E-05 i

Valve (N.O.) j

1E12*MOVF047B RHS Train B Hx Inlet X <1.0E-05

Valve (N.O.)

1E12*MOVF048A RHS A Heat X X HIGH 2.50s-03
Exchanger Bypass
MOV (N.O.) i

1E12*MOVF0488 RHS B Heat X X HIGH 2.50e-03 i
Exchanger Bypass !

MOV (N.O.) ;

1E12*MOVF049 RHR Discharge to <1.0E-07 [

Radweste ;'

- i

1E12*MOVF052A Heat Exchanger 0
Steam Supply - .

Locked Closed |
.

E-11' -

,

.
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i,

TABLE El GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued)
t

MARK # DESCRIPTION MODELED IN PSA CfV SBO PSAIMPORTANCE OVERALL ,

#

EXEMPT RISK
RANKING

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

1E12*MOVF0523 Heat Exchanger 0
Steam Supply -
Locked Closed

1E12*MOVF053N SDC Train A MOV to X X <1.0E-05 ,

'
Mhdng Tee

1E12*MOVF053B SDC Train B MOV to X X <1.0E-05 i
*

Mhdng Tee ,

1E12*MOVF064A RHS Pump A X X <1.0E-05 '

Minimum Flow
Recirculation MOV

1E12*MOVF0648 RMS Pump B X X <1.0E-05 ;

Minimum Flow
i

Recirculallon MOV

1E12*MOVF064C RHS Pump C X X <1.0E-05

Minimum Flow
Recirculation MOV
(N.O.) {

'

1E12*MOVF008A SWP Train A from X X HIGH 2.50e-03

;;RHR Heat '

Exchangers A & C
!-

1E12*MOVF068B SWP Train B from X X HIGH 2.50e-03 ,

, '
RHR Heat
Exchangers B & D

B-12 ,

!
1,
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.

TABLE El GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued)

MARK # DESCRIPTION MODELED IN PSA CIV SBO PSAIMPORTANCt! OVERALL
EXEMPT RISK

'

RANKING
LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

1E12*MOVF073A Heaat Exchancer X X <1.0E-07
Vent - Containtnent
isolaflon Valve

1E12*MOVF073B Heaat Exchanger X X <1.0E-07Vent - Containment
isolation Valve

~

1E12*MOVF074A Heat Exchanger Vent
<1.0E-07to Suppression Pool -

1E12*MOVF074B Heat Exchanger Vent <1.0E-07to Suppression Pool
,

1E12*MOVF087A Heat Exchanger 0
Pressure Regulating
Bypass Valve

1E12*MOVF0878 Heat Exchanger 0
Pressure Regulating
Bypass Valve

1E12*MOVF094 SWP Injecilon Line X <1.0E-05
MOV

IE12*MOVF096 SWP Injection Line X <1.0E-05
MOV

1E12*MOVF105 LPCI Pump C X X <f.0E-05
'

Suppression Pool :

Suction Valvo (N.O.)

f

E-13
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TABLE E1 GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued)
'

'

MARK # DESCRIPTION MODELED IN PSA CIV SBO PSAIESPORTANCE. OVERALL
EXEMPT RISK

'

_
RANKING ;,

'

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

1E21*MOVF001 LPCS Suction MOV X X <1.0E-05from Suppression
Pool (N.O.)

1E21*MOVF005 LPCS Injection Line X X 4.40e-04 3.30e-04MOV

1E21*MOVF011 LPCS Min Flow X X 4.40e-04 3.30e-04
Recirculation. MOV
(N.O.)

1E21*MOVF012 LPCS Test Relum - X X <1.0E-07
Containment isolation
Vah

1E22*MOVF001 HPCS Suction from X <1.0E-05
CST (N.O.)

1E22*MOVF004 HPCS Injection MOV 'X X 9.84e-03 7.38e-03
1E22*MOVF010 HPCS Test Return to <1.0E-07

CST

1E22*MOVF011 HPCS Test Retum to <1.0E-07
CST

1E22*MOVF012 HPCS Minimum Flow X X 3.84e-03 7.38e-03
Valve

1E22*MOVF015 ! MPCS Sucilon from X X 9.66e-03 7.25e-03
| Suppression Pool

E-14
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TABLE E1 OL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued)

MARK # DESCRIPTION MODELED IN PSA CfV S80 PSAIMPORTANCE OVERALL-
EXEMPT RISK

RANOGNG

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2
=

IE22*MOVF023 HPCS Relum to X X <1.0E-07,s

Suppression Pool-
Cont. Isolation Valve

1E33*MOVF005 MSIV Sealing System <1.0E-07
'

Division i Injection
valve

1E33*MOVF006 MSIV Sealing System <1.0E-07
DMalon I Drain Valve

1E33*MOVF007 MSIV Sealing System <1.0E 07
DMalon I isolation
Valve

IE33*MOVF008 MSIV Sealing System X X <1.0E-07
Division 1 Containment
isolation Valve

1E33*MOVF025 MSIV Sealing System <1.0E-07
Division il injection
Valve

1E33*MOVF026 MSIV Sealing System <1.0E-07+

DMslon11 Drain Valve

1E33*We VF027 MSIV Sealing System <1.0E-07
DMslon il isolation
Valve

.

4

E-15
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TABLE E1 GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued) i

MARK # DESCRIPTION MODELED IN PSA CIV SBO PSAIMPORTANCE OVERALL
EXEMPT HISK '

.

RANKING
i

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

1E33*MOVF028 MSIV Sealing System X <1.0E-07
DMslon 11
Containment isolation
Valve

1E51*MOVC002 RCIC Turbine Trip <1.0E-07
Throttle Valve

1E51*MOVF010 RCIC CST Suction X <1.0E-05

Valve (N.O.)

1E51*MOVF013 RCIC Reactor X X 3.97e-03 2.98e-03

Inlection MOV

1E51*MOVF019 RCIC Test Return X X 3.97e-03 2.98e-03

Line MOV

1E51*MOVF022 RCIC CST Test <1.0E-07

Return

1E51*MOVF031 RCIC Suppression X X 4.63e-03 3.47e-03

Pool Suction MOV

1E51*MOVF045 RCIC Turbine Steam X 4.04e-03 3.03e-03

Inlet MOV

1E51*MOVF046 RCIC Lube Oil Cooler X 3.970-03 2.98e-03

MOV
'

1E51*MOVF039 RCIC CST Test X <1.0E-07

Return

B-16
.
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'

TABLE E1 GL 8910 MOV CATEGORIES AND IMPORTANCE (Continued)

MARK # DESCRIPTION MODELED IN PSA CfV S80 PSAIMPORTANCE OVERALL ,

EXEMPT RISK
RANKING

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

1E51*MOVFoG3 RCIC Turbine inboard X X X <1.0E-05

Isolation MOV (N.O.)

1E51*MOVF064 RCIC Turbine X X <1.0E-05

Outboard Isolation -

MOV (N.O.)

1E51*MOVF068 RCIC Turbine Exhaust X X <1.0E-05

Line MOV (N.O.)

1E51*MOVF076 RCIC Line Warming X X <1.0E-07

Containment isolation
Valve

1E51*MOVF077 RCIC Vacuum X X X LOW 2.50s-04

Breaker Containment
Isolation Valve ,'

-
!

1E51*MOVF078 RCIC Vacuum X X <1.0E-07

Breaker Containment
Isolation Valve ;

IFPW*MOV121 Fke Protection X X <1.0E-07

Header- Containment
Isolation Valve

~

1FPW*MOV122 Fire Protection Water <1.0E-07

Leakage Control
Valvo

E-17
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.

TABLE E1 GL 8910 MOV CATEGORIES AND IMPORTANCE (Continued) .

I

MARK # DESCRIPTION MODELED IN PSA CIV SBO PSAiMPORTANCE' OVERALL .' I

!EXEMPT RISK .'
-

RANKING
I.

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2i

IFWS*MOV7A "A" Reactor X X <1.0E-07
Feedwater Inlet -
Containment isolation
valve

1FWS*MOV7B "B" Reactor X X <1.0E-07
Feedwater inlet -
Containment isolation
Valve

1G33*MOVF001 RWCU Pump Suction X X X LOW 2.50e-04
Inboard Containment
isolation Valve

1G33*MOVF004 RWCU Pump Suction X X X LOW 2.50s-04 -
Outboard
Containment isolation
Valve

1G33*MOVF028 RWCU Blowdown X X X LOW 2.50s-04
Inboard Containment
isolation Valve

1G33*MOVF031 RWCU Blowdown <1.0E-07
Orifice Bypass

1G33*MOVF034 RWCU Blowdown X X X LOW 2.50e-04
Outboard
Containment isolation
Valve

B-18
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.

TABLE El GL 89-10 MOV CATEGOnlES AND IMPORTANCE (Continued)

MARK # DESCRIPTION MODELED IN PSA ClV S80 PSAIMPORTANCE OVERALL-
EXEMPT RISK

*

RANKING

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

1G33*MOVF035 RWCU Draln to <1.0E-07
Radwaste

1G33*MOVF039 RWCU Relum to X X LOW 2.50e-04
Feedwater
Containment isolation
Valve

_

1G33*MOVF040 RWCU Return to X X LOW 2.50e-04
' Feedwater

Containment isolation
Valve

1G33*MOVF042 RWCU Heat <1.0E-07
Exchanger Throttle
Valve

1G33*MOVF044 RWCU Filter <1.0E-07
Domineralizer Bypass

1033*MOVF040 RWCU Drain to Main <1.0E-07
Condenser

1G33*MOVF053 RWCU Pump X X LOW 2.50e-04
Discharge
Containment isolation
Valve

.

t

e

B-19
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. ;

TABLE El GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued)
*

MARK # DESCRIPTION MODELED IN PSA' CIV SBO PSA IMPORTANCE * OVERALL
!EXEMPT RISK ',

RANKING *

fLEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

1G33*MOVF054 RWCU Pump X X LOW 2.500-04 .

Discharge
:Containment isolation ;

Valve '

i
1G33*MOVF100 RWCU Suction from <1.0E-07 ;

Reactor Recirculation

1G33*MOVF101 RWCU Bottom Head <1.0E-07
Drain .

!
1G33*MOVF102 Recirculation Suction <1.0E-07 [

Valve !-

1G33*MOVF104 RWCU Heat <1.0E-07 !

Exchanger Bypass i

Valve f

(1G33*MOVF106 RWCU Sucilon from <1.0E-07
Reactor '

'

Recirculationulation

IG33*MOVF107 3WCU Regenerative <1.0E-07 I
Heat ExchanDer |

Bypass Valve j,

1HVC*MOV1 A Controm Room Air <1.0E-07 i.

Handling Unit inlet
iisolation Valve

!

E-20
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- . ,

TABLE E1 GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued)

= ,

MARK # DESCRIPTION MODELED IN PSA . ClV SBO PSAIMPORTANCE OVERALL-
EXEMPT RISK

RANKING ' !

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2
:

1HVC*MOV1B Controm Room Air <1.0E-07
Handling Unit inlet f
leolation Valve j

.

1HVKH OV10A Chilled Water <1.0E-07
t

Compression Tank
Makeup Water Valve

1HVKH OV10B ChilledWater <1.0E-07 [
Compression Tank ,

Makeup Water Valve ,

t

1HVK*MOV11A Chllled Water Comp. <1.0E-07 ;
Tank Allemate ;

Makeup Water Valve

1HVK W OV11B Chilled Water Comp. <1.0E-07 [
Tank Alternate ;

tMakeup Water Valve

1HVKH OV20A Control BuildinD X <1.0E-05 ;

ChilledWater Pump !

P1 A Discharge Valve {

(N.O.) |
:

1HVK*MOV20B Control Building X <1.0E-05
;

Chilled Water Pump ;

PIB Discharge Valve c

(N.O.)
t

'
i

)
-

.
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t

'

TABLE E1 GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued)

MARK # DESCRIPTION MODE! ED IN PSA CIV S80 PSAIMPORTANCE- OVERALL .

EXEMPT RISK '

RANKING *
.

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

1HVKWOV20C Control Building X <1.0E-05
Chmed Water Pump
P1C Discharge Valve

1HVK*MOV20D Control Building X <1.0E-05
Ohllied Water Pump
P1D Dischargo Valve

1HVN*MOV22A Containment Unit <1.0E-07
.

Cooler Discharge -

Valve

1HVN*MOV22B Containment Unit <1.0E-07
Cooler Discharge
Valve

,

1HVN*MOV102 Ventillation Chilled X X <1.0E-07
Water Relurn
Containment isolalion
Valve

1HVN*MOV127 Ventillation Chilled X X <1.0E-07
Water Supply
Containment isolatiori
Valve

1HVN*MOV128 Ventillation Chilled X X <1.0E-07
Water Retum
Containment isolation
Valve

B-22
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,

TABLE El OL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued) j.

.

MARK # DESCRIPTION MODELED IN PSA CIV SBO PSAIMPORTANCE OVERALL |

EXEMPT. RISK !

RANIONG !

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2 j

1HVN*MOV129 Ventillation Chilled <1.0E-07 |
'Water Supply Valve

f1HVN*MOV130 Ventillation Chilled <1.0E-07
Water Return Valve -

i

11AS*MOV106 Instrument Air X <1.0E-07 !

Containment isolation
Valve

:

11AS*MOV107 Instrument Air <1.0E-07 ' [
Containment Isolation i

Valve

|!ILSV*MOV11 A PVLCS isolation Valve <1.0E-07
to FPW, HVN, WCS,
&CNS

1LSV*MOV11B PVLCS isolation Valve <1.0E-07
ito FPW, HVN, WCS,

& CNS i
I

ILSV*MOV13A PVLCS Isolation Valc <1.0E-07

to SAS & IAS !
i

1LSV*MOV139 PVLCS isolation Valve <1.0E-07 i

to SAS & IAS }

|1LSV*MOV15A PVLCS isolation Valve <1.0E-07

to Feedwater !
,

!
'

.

E-23 :
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TABLE E1 GL 89-10 MOV CATEGORIES AND IMPORTANCE FAnlinued) .'

MARK # DESCRIPTION MODELED IN PSA CIV SBO PSAIMPORTANCE' OVERALL
EXEMPT RISK ^

^

RANKING .,

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

ILSV*MOV158 PVLCS isolation Valve <1.0E-07
to Feedwater

ILSV*MOV16A PVLCS isolation Valve <1.0E-07
to Feedwater,

1LSV*MOV16B PVLCS isolation Valve <1.0E-07
to Feedwater

,

ILSV*MOV19A PVLCS Header "A" '

<1.0E-07
In|ection Valve

ILSV*MOV19B PVLCS Header "B* <1.0E-07
injection Valve

IRCS*MOV58A "A" HPU Drywell X <1.0E-07
Isolation Valve

IRCS*MOV588 "B" HPU 6rywell X <1.0E-07
isolation Valve

IRCS*MOV59A "A" HPU Drywell X <1.0E-07
Isolation Valve

IRCS*MOV598 "B" HPU Drywell X <1.0E-07
isolation Valve

1RCS*MOV60A "A" HPU Drywell 'X <1.0E-07-
Isolation Valve

IRCS*MOV600 *B" HPU Drywell X <1.0E-07
dsolat , Valve

E-24
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TABLE E1 GL 89-10 MOV CATEGOFilES AND IMPORTANCE (Continued)

MARK # DESCRIPTION MODELED IN PSA CN 880 PSAIMPORTANCE OVERALL
EXEMPT RISK

RANKING

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

1RCS*MOV6iA "A" HPU Drywell X <1.0E-07

Isolation Valve

1RCS*MOV61B *B" HPU Drywell X <1.0E-07 .
;

Isolation Valve .

ISAS*MOV102 Service Air to X X <1.0E-07

Containment and
Drywelisolation Valve

<1.0E-07
1SAS*MOV103 Service Air Leakage

ControlValve

1SFC*MOV119 Containment Fuel X X <f.0E-07

Poolinlet
Containment isolation
Valve

X X <1.0E-07
ISFC*MOV120 Fuel Pool Cooling

Suction Containment
Isolation Valve

ISFC*MOV121 Fuel Pool Purification X <1.0E-07

Suction Containment
isolation Valve

.

X X <1.0E-07
1SFC*MOV122 Fuel PoolCooNng

Suction Containment
isolation Valve

.

B-25
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TABLE E1 GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued)
*

.

MARK # DESCRIPTION MODELED IN PSA CIV S80 PSAiMPORTANCE. OVERALL
EXEMPT RISK

* '
.

RANKING ;>

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

ISFC*MOV139 Fuel Pool Purification X X LOW 2.50e-04
Suction Containment
Isolation Valve

ISW'MOV1A Steam Safety & Relief X X <1.0E-07
Valve System
Containment isolation
Valve

1SW*MOV1B Steam Safety & Rollef X X <1.0E-07
Valve System
Containment isolation
Valve

1SWP*MOV4A NormalService Water X <1.0E-07
"A" Supply to Drywell
isolation Valve

1SWP*MOV4D Normal Service Water X <1.0E-07
*B" Supply to Drywell
isolation Valve

1SWP'MOVSA Normal Service Water X X <1.0E-07
"A" Relum to Drywell
isolation Valve

1SWP*MOV5B Normal Service Water X X <1.0E-07
*B" Return lo Drywell
Isolation Valve;

B-26
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.-

TABLE El GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued)

MARK # DESCRIPTION MODELED IN PSA CIV SBO PSAIMPORTANCE OVERALL
EXEMPT RISK

RANKING
!-

!

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

1SWP*MOV27A Control Building <1.0E-07

Chiller 'A'
Recirculation Pump
Suction Valve

1SWP'MOV270 Controf Building <1.0E-07

Chiller "B"
Recirculation Pump
Suction Valve

1SWP*MOV270 Control Building <1.0E-07 ,.

Chiller *C"
Recirculation Pump
Suction Valve ,

<1.0E-071SWP*MOV27D Control Building
Chiller *D"
Recirculallon Pump
Suction Valve

1SWP'MOV40A SSW Pump A X 4.05e-02 3.04e-02

DischarDe MOV

1SWP*MOV400 SSW Pump B X 3.79e-02 2.84e-02

Dischar0e MOV

ISWP'MOV40C SSW Pump C X 4.16e-02 3.12e-02

Discharge MOV

ISWP*MOV40D SSW Pump D X 3.79e-02 2.84e-02

DischarDe MOV
^

.

E-27 ,
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*
TABLE E1 GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued) i

MARK # DESCRIPTION MODELED IN PSA CIV SBO PSAIMPORTANCE, OVERALL
EXEMPT RISK

RANKING ;,
LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

1SWP*MOV55A SSWTrain A X 5.800-02 435e-02
Discharge Valve

1SWP'MOV55B SSW Train B X 3.04e-02 2.28e-02
. Discharge Valve '

1SWP*MOV57A NSW Supply to X <1.0E-05
Safety-Related
Senrice Water Train A .

ISWP'MOV578 NSW Supply to X <1.0E-05i
Safety-Related

'

Service Water Train B

1SWP*MOV61 A NSW lsolation to Unit <1.0E-07
2- No Seat Line
Capped

1SWP*MOV61B NSW Return to Unit <1.0E-07
2- No Seat Line
Capped

1SWP*MOV73A Service Water Supply <1.0E-07
to HPCS UC
HVR*UC5

ISWP*MOV730 Service Water Supply <1.0E-07
to HPCS UC
HVR*UC5

,

B-28
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TABLE El GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued)

MARK # DESCRIPTION MODELED IN PSA CIV SBO PSAIMPORTANCE OVERALL
EXEMPT RISK

RANKING

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

ISWP*MOV74A Service Water Return <1.0E-07
to HPCS UC
HVR*UC5

ISWP*MOV74B Service Water Relum <1.0E-07

to HPCS UC
HVR*UC5 ,

ISWP*MOV77A Service Water to X <1.0E-05
HPCS Diesel from
Train A

1SWP*MOV778 Service Water to X <1.0E-05

HPCS Diesel from -

Train B

1SWP*MOV81 A NSW Retum from X X <1.0E-07
Drywell &
Containment isolation
Valve

ISWP*MOV818 NSW Retum from X X <1.0E-07

Drywell &
Contalnment isolation
Valve

1SWP*MOV96A NSWTrain A X <1.0E-05

Discharge Valve

1 SWP*MOV968 NSW Train D X <1.0E-05

Discharge Valve |'

'

.
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TABLE El GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued) i

MARK # DESCRIPTION MODELED IN PSA Civ SBO PSAIMPORTANCE* OVERALL .

*

EXEMPT RISK -

*

RANKING ;

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2
.

1SWP*MOV171 SSW Train A X <1.0E-05
Discharge MOV from
Aux. Bldg Unit
Coolers

1SWP*MOV172 SSW Train A Header X <1.0E-05
MOV to Aux. Bldg
Unit Coolers

1SWP*MOV173 SSW Train B X <1.0E-05
Discharge MOV from
Aux. Bid 0 Unit
Coolers

1SWP*MOV174 SSW Train B Header X <1.0E-05
MOV to Aux. Bldg
Unit Coolers

ISWP*MOV190 Service Water to CCP <1.0E-07
- Not Powered,
Administratively
Controlled

1SWP*MOV501A SWP Supply isolation <1.0E-07
to CCP Heat

_Exchangers

ISWP*MOV501B SWP Supply isolation <1.0E-07i
to CCP Heat
Exchangers

.
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TABLE El OL 69-10 MOV CATEGORIES AND IMPORTANCE (Continued)

.

MARK # DESCRfPTION MODELED IN PSA CIV SBO PSAIMPORTANCE OVERALL-
EXEMPT RISK ,

RANKING

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2 i

' 1SWP*MOV502A SWP Train A to X 9.33e-05 7.00e-05
Containment Fan Unit
Cooler

ISWP*MOV502B SWP Train B to X 9.33e-05 7.00e-05
Containment Fan Unit
Cooler

,

ISWP*MOV503A SWP Train A from X X 933e-05 7.000-05
Containment Fan Unit
Cooler

1SWP*MOV503B SWP Train B from X X 9.33e-05 7.00e-05
Contalnment Fan Unit
Cooler

ISWP*MOV504A SWP Train A from X <1.0E-05
FIPCCW Loads

ISWP*MOV504B SWP Train B from X <1.0E-05

FIPCCW Loads

ISWP*MOV505/\ SSW Crossover Valve <1.0E-07

ISWP*MOV505E SSW Crossover Valve <1.0E-07

ISWP*MOV506A Service Water from X <1.0E-05
'

HPCS Diesel to SWP
Train A ,

1

2

!.
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TADLE El GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued) i

MARK # DESCRIPTION MODELED IN PSA CIV SBO PSA IMPORTANCE - OVERALL
EXEMPT RISK

l RANKING
,

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

ISWP*MOV5068 Service Water from X <1.0E-05
HPCS Diesel to SWP
Train B

1SWP*MOV507A SWP Train A to X X <1.0E-05
Containment Fan Unit
Cooler (N.O.)

1SWP'MOV507B SWP Train B to X X <1.0E-05
Containment Fan Unit
Cooler (N.O.)

ISWP'MOV510A SWP Train A to X <1.0E-05
RPCCW Loads

1SWP'MOV5100 SWP Train B to X <1.0E-05
RPCCW Loads

ISWP'MOV511A SWP Return isolation <1.0E-07
to CCP Heat
Exchangers

ISWP*MOV5118 SWP Return isolation <1.0E-07
to CCP Heat
Exchangers

1WCS*MOV111 RWCU Blowdown <1.0E-07

.
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TABLE E1 GL 89-10 MOV CATEGORIES AND IMPORTANCE (Continued)

MARK # DESCRIPTION MODELED IN PSA CfV 880 PSAiMPORTANCE OVERALL
EXEMPT RISK

RANKING i

LEVEL 1 LEVEL 2 LEVEL 1 LEVEL 2

1WCS*MOV172 RWCU Backwash X X <1.0E-07 ,

Discharge
Containment Isolation
Vake j

,

1WCS*MOV173 RWCU Backwash to <1.0E-07

Radweste
,

1WCS*MOV178 ' RWCU Backwash X X <1.0E-07

Discharge '

,

Centainment isolation
|%.lve -

,

.

s

i

1
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TACLE E2 - GL 89-13 MOV INFORMATION
'.

,

;

OVERALL !
MARK # DESCRIPTION . RISK EXPLANATION .

'

RANKING |
-

!.

,

ISWP*MOV55A SSW Train A Discharge 4.35e-02 Failure of this valve causes a iallure of several systems important to !
1

Valve safety, including EDG A, LPCS, LPCI A, SPC, SDC, RCIC (unless high !
temp. tr5e are bypassed) and Containment UC 1 A. This valve is of i

| high risk Importance.
|

ISWP*MOV40C SSW Pump C Discharge 3.12e-02 Failure of this valve in conjuncilon wilh failure of 40A causes a failure of !
MOV EDG A, LPCS, LPCI A. SPC, SDC, RCIC (tmiess high temp. tr5s are'

bypassed) and Containment UC 1 A. This valve is of high risk ;

importance. ;

ISWP'MOV40A SSW Pump A Discharge 3.04e-02 Fagure of this valve in conjuncilon with failure of 40C causes a failure of F

MOV EDG A, LPCS, LPCI A SPC, SDC, RCIC (unless high temp. trips are -
bypassed) and Containment UC 1 A. This valve is of high risk [
Importance, j

1SWP*MOV400 SSW Pump B Discharge 2.84e-02 Failure of this valve in conjuncilon with fauure of 400 causes a failure of f
MOV EDG A, LPCI B&C, SPC, SDC and Containment UC 18. SSW B train 8

requires both pumps due to high heat loads. This valve is of high risk
importance.

1SWP*MOV400 SSW Pump D Discharge 2.84e-02 - Failure of this valve in conjuncIkm with folkwe of 40D causes a failure of
MOV EDG A LPCI B&C, SPC, SDC and Containment UC 18. SSW B train ;

requires both pumps due to high heat loads. This valve is of high risk [
Importance L

1SWP'MOV550 SSW Train B Discharge 2.28e-02 Failure of this valve causes a faieure of several systems important to i
Valve safety, including EDO B, LPCI B&C, SPC, SDC, RCIC (unless high ;

temp. trips are bypasses; and Containment UC IB. This valve is of !

high risk'importance. I

1E12*MOVF024A Train A SPC Injection 1.25c 02 Failure of this valve will cause a falkre of SPC train A. This Is
Valve Back to important since loss of SPC could cause a long term containment
Suppression Pool (N.O.) overpressurization. ;

E-34 !
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NEDC-32264-A j.

TABLE E2 GL 89-10 MOV INFORMATION (Continued)

'

1E12*MOVF0248 Train B SPC Injection 1.25e-02 Failure of this valve wM cause a failure of SPC train'B. This is
Valve Back to important since loss of SPC could cause a long term containment !

Suppression Pool (N.O.) overpressurization.

1E12*MOVF048A RHS A Heat Exchanger 1.25e-02 This valve must close for SFC and SDC mode of RHR train A. ;

Bypass MOV (N.O.) However, the other train of t sat exchangers is avaNable for decay heat ,

removal. j

1E12*MOVF0488 RHS B Heat Exchanger 1.25e-02 This valve must close for SPC and SDC mode of RHR train B.
'

Bypass MOV (N.O.) However, the other train of heat exchangers is available for decay heat
-

removal.
.

f

IE12*MOVF068A SWP Train A from RHR 1.25e-02 This valve controls service water flow ttwough the heat exchanger. ;

Heat Exchangers A & C Failure of this valve causes a loss of SPC and SDC in RHR train A. !

Containment over-pressurization could occur due to high SP j
temperature.

1E12*MOVF068B SWP Train B from RHR 1.25e-02 This valve controls service water flow ttwough the heat exchanger. !

Heat Exchangers B & D Failure of this valve causes a loss of SPC and SDC in RHR train B. !

Containment over-pressurization codd occur due to high SP i

temperature. ;
2 ,

1E22*MOVF004 HPCS Injection MOV 7.38e-03 This valve must open to allow HPCS inlection into the reactor vessel. !

This valve has medium risk s10nificance, since it is one of two sources i

of In| action during an 800 and one of three high pressure Inlection i

sources: |

1E22*MOVF012 HPCS Minimum Flow 7.38e-03 This valve must open during HPCS startup and close after the flow . ,

Valve reaches 750 gpm. Failure of this valve does not cause flow diversion
from HPCS injection due to the line size. This valve has medium risk [
signacance. . ;

1E22*MOVF015 HPCS Suction from 7.25e-03 This valve opens on low CST level or high SP level. PSA assumes ;

Suppression Pool swapover necessary for long term injection due to low CST level. This ,

'

valve has medium importance.

[.

l .
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TABLE E2 GL 89-10 MOV INFOfWiATION (Continued) *-
i

! r

1E51*MOVF031 RCIC Suppression Pool 3.47e-03 This valve opens on low CST level or hl h SP level. PSA assumes>

0 ,

SucIlon MOV swapover necessary for long term injection due to low CST level. This * *

valve has medium importance because of RCC's importance during i,

SBO.

1E51*MOVF045 RCIC Turbine Steam 3.03e-03 This valve must open to allow steam flow to the RCIC trubine This I

intM MOV valve is a medium risk valve because of RCIC's importance during t

SBO. i,

1E51*MOVF013 RCC Reactor injection 2.98e-03 This valve must open to allow RCIC Inlection into the reactor vessel .

fAOV This valve is a medium risk valve because of RCC's importance during [
SBO.,

.

1E51*MOVF019 RCIC Test Relum Line 2.980-03 This valve must open to allow RCC minimum flow during system [
MOV startup. This valve is a medium risk valve because of RCIC's

!
Importance during SBO.

1E51*MOVF046 RCIC Lube Oil Cooler 2.9ee-03 This valve must open to allow flow to the turbine tube oil cooler. This I

MOV valve is a medium risk valve because of RCIC's importance during i

SBO. t

(
1E12*MOVF042A LPCI Train A In|ecilon 4.12e-04 Failure of this valve would cause a loss of LPCI train A. Several other [

MOV sources of low pressure injection are ava5able to backup this failure, ;

therfore this valve is of low importance. Common cause considered.
|

1E12*MOVF0428 LPCI Train B IW 4.12e-04 Failure of this valve would cause a loss of LPCI train B, SSW Inlection f
MOV and FPW injection. Other sources of inloction must also fan for core . 4

: damage to occur. This valve is of low importance. Common cause
,

considered. j
1E12*MOVF042C LPCITrain C inloction 4.12e-04 Falkre of this valve would cause a loss of LPCI train C. Setwal other }

MOV sources of low pressure injection are available to backup ins failure, !
therfore ins valve is of low importance.- Common cause considered j

1E21*MOVF005 LPCS Injecilon Line MOV 3.30e-04 This valve must open to allow LPCS injection into the reactor vessel. |

This valve has low risk signllicance due to the number of other systems !

available for core injection. ;

r
s
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TABLE E2 GL 89-10 MOV INFORMATION (Continued) '.

1SWP*MOV5038 SWP Train B from 7.00e-05 This valve provides flow from Containment unit cooler 1B following a
Containment Fan Unit LOCA signal. This valve is required to open to supply SSW to the UC. -

Cooler This valve has low risk signlilcance due to number of systems that must
,

failure prior to HVR usage
.

1C11HOVF063 CRD Containment <1.0E-05 CRD is used in accident condllions as a source of h1 h pressure0
!solallonIAOV inloction only when the flow rate is adequale for core cooling and

nothin0 else is available. Containment bypass is prevented by a check
valve in the line. Low Risk.

1041*MOVF001A SLCS Pump 1 A <1.0E-05 Standby Liquid Controlis used only in ATWS siluations to lower core
Discharge MOV iM.ti. ATWS Probability is very small. Low Rish.

1C41*MOVF001B SLCS Pump 1B <1.0E-05 Standby Liquid Control is used only la ATWS situations to lower core
Olscharge MOV iM.ti. ATWS Probability is very small Low Risk.-

ICCP*MOV129 RPCCW Loop A Noimal <1.0E-05 Needed for RPCCW supply to RHR Pump Seals. Has low PSA
Retum Valve importance since the function is backed up by SSW. .

ICCP*MOV130 RPCCW Loop B Normal <1.0E-05 Needed for RPCCW supply to RHR Pump Sealsi Has low PSA
Relum Valve importance since the function is backed up by SSW. ~

ICCP'MOV163 RPCCW to CRD Pump <1.0E-05 Needed to supply RPCCW to the CR0 pump seals. CRD pumps are
Seals used in accident conditions as a source of high pressure injection only

when the flow rate is adequale for core cooling and nothing else is
available. Low Risk.

ICCP*MOV169 RPCCW to CRD Pump <1.0E-05' Needed to supply RPCCW to the CRD pump seals. CRD pumps are
Seals used in accident conditions as a source of high pressure injection only

when the flow rate is adequale for core cooling and nothing else is
available. Low R sk.

i ICCP*MOV16A RPCCW Loop A Normal <1.0E-05 Needed for RPCCW supply to RHR Pump Seals. Has low PSA
Supply Valve importance since the function is backed up by SSW.

ICCP*MOV168 RPCCW Loop B Normal <1.0E-05 Needed for RPCCW supply to RHR Pump Seals. Has low PSA
Supply Valve importance since the function is backed up by SSW.

E-39
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TABLE E2 GL 69-10 MOV INFORMATION (Continued)

1CCPWOV335 RPCCW Loop A Normal <1.0E-05 RPCCW A return une from Safety-Related equ5 ment. Low PSA
-

Return Valve importance since it has .i Iow failure probabilly and is backup up by
standty service water.

ICCPWOV336 RPCCW Loop B Normal <1.0E-05 RPCCW B retum line from Safety-Related equ5mont. Low PSA
Relum Valve importance since it has a low failure probablBly and is backup up by

standby service water.

1E12WOVF003A RHS Train A Hx <1.0E-05 RHR Hxs A and C are necessary for SPC and SDC modes of RHR.
Discharge MOV (N.O.) However, this valve is not required to change state during an accident,

therefore the valve is a low risk valve.

1E12*MOVF0038 RHS Train B Hx <1.0E-05 RHR Hxs B and D are necessary for SPC and SDC modes of RHR. -

Discharge MOV (N.O.) However, this valve is not required to change state during an accident,
therefore the valve is a low risk valve.

1E12WOVF004A RHS Pump A <1.0E-05 This valve must remain open for LPCI or SPC modes of RHR and close
Suppression Pool during SDC mode of RHR. However, since other single fatures wlR fan
Suction MOV (N.O.) at three modes of RHR train A operation, this fature mode has low risk

signlNcance.

1E12*MOVF0040 RHS Pump B <1.0E-05 This valve must remain open for LPCs or SPC modes of RHR and close
Suppression Pool during SDC mode of RHR. However, since other single faNures wM fan

Suction MOV (N.O.) au three modes of RHR train B operation, this failure mode has low risk
signincance

1E12WOVF006A RHS Pump A SDC <1.0E-05 This valve is necessary if the RHR train A is in SDC mode. However,
Suction MOV since other failures will fall aR ttwee modes of RHR train A, this fature

has low risk signincance.

1E12WOVF0068 RHS Pump B SDC <1.0E-05 This valve is necessary if the RHR train B is in SDC mode. However,
Suction MOV since other failures will fall at three modes of RHR train B, this falure

has low risk signllicence.

1E12WOVF006 RHS Pumps A and B <1.0E-05 Failure of this valve wlR cause a faRure of aR SDC. However, decay

SDC Suction MOV heat removal can still be performed via SPC. This faRure is of low
.

importance.

.
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TABLE E2 GL 89-10 MOV INFORMATION (Continued) i* 1

1E12WOVF009 RHS Pumps A and B <1.0E-05 Fature of this valve wlE cause a faHure of at SDC. Ik..;;;7, decay
SOC Suction MOV heat removal can stNI be performed via SPC. This fat.jre is of low .

Importance. '

,

1E12WOVF027A LPCI Train A Injecilon <1.0E-05 Failure of this valve would cause a loss of LPCI train A. Several other
MOV (N.O.) sources of low pressure inloction are avaHable to bacimp this fature,

therfore this valve is of low importance.

1E12WOVF027B LPCI Train B In|ection <1.0E-05 Fature of this valve would cause a loss of LPCI train B SSW Injection
MOV(N.O.) and FPW Injection. Other sources of injection must also fan for core

damage to occur. This valve is of low importance.

1E12WOVF047A RHS Train A Hx Inlet <1.0E-05 RHR Hxs A and C are necessary for SPC and SDC modes of RHR.
Valve (N.O.) However, this valve is not required to change state during an accident,

therefore the v' lve is a low risk valve.a

1E12WOVF047B RHS Train B Hx Inlet <1.0E-05 RHR Hxs B and D are necessary for SPC and SDC modes of RHR.
Valve (N.O.) However, this valve is not required to change state during an accident,

therefore the valve is a low risk valve.

1E12WOVF053A SDC Train A MOV to <1.0E-05 . This valve is necessary if the FIHR train A is in SDC mode. However,
Mixing Tee since olher faBures wRI fan au three modes of RHR train A, this fature -

he W risk significance.

1E12WOVF053B SDC Train B MOV to <1.0E-05 Thhs valve is necessary if the RHR train B is in SDC mode. However,
Mixing Tee since other fatures wEl fall aN ttwee modes of RHR train B, this fallure

has low risk signuicance.

IE12WOVF064A RHS Pump A Minimum <1.0E-05 This valve prevents RHR Train A deadhead during startup. This valve
- Flow Recirculation MOV does not have to change position since It is kept normegy open and

does not have to close since the startup line is not big enough to be a
diversion path during fun flow.

1E12*MOVF0648 RHS Pump B Minimum <1.0E-05 This valve prevents RHR Train 8 deadieed during startup. This valve
Fkm Recirculation MOV does not have to change posillon s;nce it is kept normally open and

does not have to close since the startup line is not big enough to be a
| diversion pash during fue flow.

E-41
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TABLE E2 GL 89-10 MOV INFORMATION (Continued) .i
;

1E12WOVF064C RHS Pump C Minimum <1.0E-05 This valve prevents RHR Train C deachead during ttartup. This valve i
Flow Recaculallon MOV does not have to change postion since R is kept normaRy open and !

(N.O.) does not have to close since the startup line is not big enough to be a ;

diversion path thsring fut flow. !
:

1E12WOVF094 SWP fr$ection Line MOV <1.0E-05 This valve le used to supply SSW for injection into the RHR B line as )
directed by the EOPs. Low risk due to mull 51e feRures that must occur !

'

pdor to uso ef OGW Inloction.
,

1E12HOVF096 SWP Injection Line MOV <1.0E-05 This valve is used to supply SSW for injection into the RHR B line as
directed by the EOPs. Low risk due to mull $le fagures that must occur (jpdor to use of SSW In|ection. *

;

i 1E12WOVF105 LPCI Purnp C <1.0E-05 This valve must remain open for LPCI train C operation. This faRure ;

Suppression Pool mode has low risk signllicance, since R disables only one of the seven i

Suction Valve (N.O.) sources of low pressure in|ection. j

1E21HOVF001 LPCS Suction MOV from <1.0E-05 This valve must remain open during LPCS operation for LPCS suction.
Suppression Pool (N.O.) This valve has low risk signllicance because R does not need to change

stata during an accident. i

1E22*MOVF001 HPCS Suction from CST <1.0E-05 This valve must remain open during HPCS operallon for CST suction ;

(N.O.) This* valve has low risk signllicance because R does not need to change i

state during an accident. |
;

1E51*MOVF010 RCIC CST Suction Valve <1.0E-05 This valve must remain open during'RCIC operation. This valve has ,

(N.O.) low risk signllicance because R is a passive valve under accident {
conditions. !

3 t

1E51*MOVF003 RCIC Turbino inboard <1.0E-05 This valve must remain open to permit steam flow to the RCIC turbine.
Isolation MOV (N.O.) This valve has low risk s10nificance because R is a passive valve under*

,

accident condklons. ,

i

1E51*MOVF064 RCIC Turbine Outboard <1.0E-05 This valve must remain open to permR steem flow to the RCIC turbine. j

isolation MOV (N.O.) This valve has low risk significance because R is a passive valve under |
!

accident conditions. .i
I

!
'

r
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TABLE E2 GL 89-10 MOV INFORMATION (Continued) 'i

i

1E51*MOVF068 RCIC Turbine Exhaust <1.0E-05 This valve must remain open to permit steam condensed in the RCIC

Line MOV (N.O.) turbine to flow to the SP. This valve has low risk s10nificance because
e

,
,

it is a passive valve under accident conditions. ,

'i !

! 1HVK*MOV20A Control Bullen0 ChWed <1.0E-05 This valve was modelled assuming that HVK pump 1 A is running. ,

- Water Pump P1 A Based on this assumption, the fagure mode of this valve is passive and L

*

| Discharge Valve (N.O.) of low risk signincance.

IHVK*MOV200 ControlBuNdng ChWed <1.0E-05 This valve was modelled assuming that HVK pump'1B is in stamby. |

| Water Pump PIB Based on this assumption, the fature mode of this valve is passive and i

| Discharge Valve (N.O.) of low risk sl0nincance. [
|

1HVK*MOV200 Control BuRding Chiled <1.0E-05 This valve is mode 5ed assuming that HVK pump 1C is in staruby.

j Water Pump PIC Based on this assumption, the valve has to change state, however, |
i

| Discharge Valve HVK Pump train A also has to fat. Therefore the valve has low risk '

significance.
~

1HVK*MOV200 Control Bugding ChlNed <1.0E-05 This valve is modelled assuming that HVK pump 10 is in standby.

,

Water Pump P1D Based on this assumption, the valve has to change state, however,

| Discharge Valve HVK pump train B also has to fag. Therefore the valve has low risk |

signlucance. ('
,

ISWP*MOV171 SSWTrain A Discharge <1.0E-05 This valve is provides SWP from Division A Aux. Bugsng unt coolers :

MOV from Aux. Bido Unt and to the HPCS unit cooler. Fagure of this valve would cause a loss !

Coolers of several salety systems, however since R is a passive valve, R is a ,

low risk signllicant valve. |

1 1SWP*MOV172 SSW Train A Header <1.0E-05 This valve is provides SWP to Division A Aux. BuRding unit coolers and |
?

MOV to Aux. Bido Unit to the HPCS unit cooler. Fagure of this valve would cause a loss of
ii

Coolers several safety systems, however since R is a passive valve, it is t iuw
risk sionlReant valve.-

ISWP*MOV173 SSW Train B Discharge <1.0E-05 This valve is provides SWP from Division B Aux. Bugdng unt coolers
.!

MOV from Aux. Bid 0 Unit and to the HPCS unit cooler. Failure of this valve wouki cause a loss
Coolers of several safety systems, however since R is a passive valve, R is a,

'

low risk signllicant valve.

I
i
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TABLE E2 GL 89-10 MOV INFORMATION (Continued)
|

1SWP*MOV174 SSW Train B Header <1.0E-05 This valve is provides SWP to Division B Aux. B0lkNng unit coolers and'

MOV to Aux. Old0 Unit to the HPCS unit cooler. Failure of this valve wouki cause a loss of
Coolers several safety systems, however since 11 is a passive valve, it is a low - i

*

risk signllicant valve.

1SWP*MOV504A SWP Train A from <1.0E-05 This valve provides flow from safety-related CCP loads folkming a loss ;

RPCCW Loads of CCP. This valve is a low risk sigr'"'ance since a train B failure must |
also occur to cause a loss of SPC .4 SDC. ;

ISWP*MOV504B SWP Train B from <1.0E-05 This valve provides flow from safety related CCP loa' ds following a loss

RPCCW Loads of CCP. This valve is a km risk signllicance since a train A fature must :

also occur to cause a loss of SPC or SDC. ;

ISWP*MOV506A Service Water from <1.0E-05 This valve retums SWP flow from the HPCS diesel generator. Failure

HPCS Dieselto SWP of this valve is of low significance due to a backuo fk.;w path from SWP
i|Train A train B.

ISWP*MOV506B Service Water from <1.0E-05 This valve retums SWP flow from the HPCS d:esel generator. FJure :

HPCS Dieselto SWP of this valvo is of low significance due to a backup flow path from SWP i

Traln B train A.

ISWP*MOV507A SWP Train A to <1.0E-05 This valve provides flow from Containment unit cooler I A following a i
!

Containment Fan Unit LOCA signal. This valve is required to open to supply SSW to the UC.

Cooler (N.O.) This valve has low risk significance becuase it does not have to change :

state. [

1SWP*MOV507B SWP Train B to <1.0E-05 This valve provides flow from Containment unit cooler 1B following a :

Containment Fan Unit LOCA signal. This valve is required to open to supply SSW to the UC.

Cooler _ (N.O.)
This valve has low risk significance because it does not have to change
state.

ISWP*MOV5vA SWP Train A to RPCCW <1.0E-05 This valve provides flow to safety-related CCP loads following a loss of

Loads CCP. This valve is a low risk significance since a train B failure must
also occur to cause a loss of SPC or SDC. ,

I

!
-

r
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TABLE E2 GL 89-10 MOV INFORMATION (Continued) *

1SWP*MOV5100 SWP Train B to RPCCW <1.0E-05 This valve provides flow to safety-related CCP loads following a loss of

Loads CCP. This valve is a low risk s10nificance since a train'A failure must -
*

.

also occur to cause a loss of SPC or SDC. ,

,

1SWPHOV57A NSW Supply to <1.0E-05 This valve must close on a loss of sesvice water or a loss of RPCCW.
Safety-Related Service However, since NSW is a closed loop system, fa5ure of the valve to
Water Train A close would not divert a signllicant amount of water from SSW. This

valve is of low risk significance.

ISWP*MOV578 NSW Supply to <1.oE-oS This valve must close on a loss of service water or a loss of RPCCW.
Safety-Related Service However, since NSW is a closed loop system, faGure of the valve to
Water Train B close would not divert a signNicant amount of water from SSW. This

valve is oflow risk sl0nlAconce

1SWPWOV77A Service Water to HPCS <1.0E-05 This valve supplies SWP flow to the HPCS diesel generator. Fabure of

Dieselfrom Train A this valve is of low signllicance due to a backup flow path from SWP -
train B.

ISWPWOV778 Service Water to HPCS <1.0E-05 This valve supplies SWP llow to the HPCS diesel Generator. Failure of
Diesel from Train B this valve is of low signNicance due tu a backup flow path from SWP

train A.

1SWP*MOV96A NSW Train A Discharge <1.0E-05 This valve must close on a loss of seevice water or a loss of RPCCW.
Valve However, since NSW is a closeti loop system, faRute of the valve to

close would not divert a sl0nificant amount of water from SSW. This
valve is of low risk signllicance

; ISWPWOV968 NSWTrain 8 Discharge <1.0E-05 This valve must close on a loss of service water or a loss of RPCCW.

] Valve However, since NSW is a closed loop system, fa5ure of the valve to
' cle=e would not divert a signlRcant amount of water from SSW. This

valve is of low risk s1 nlRcance0,

IB21HOVF001 Reactor Downstream <1.0E-C7 This valve is normaRy closed and is not required to open to mit1 ale any0

Head Vent to Dsywet PSA accident. Also faRure to remain closed does not effect PSA

Equip Drain Sump scenarios because the Ane is 1821*MOVF002 is also closed and the
line is not big enough to be a diversion palh.

;

4
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TABLE E2 GL 89-10 MOV INFORMATION (Continued)

!

1821WOVF002 Reactor Upstream Head <1.0E-07 This valve is normagy close:!::r.siis not required to open to mtigate any

Vent to Drywou Eqbip PSA accident. Also falkse to remain closed does not eWect PSA
Drain Sump scenarios because the line is 1821WOVF001 is also closed and the

Ilne is not big enou0h to be a diversion path. j

1821*MOVF005 Reactor Head Vent to <1.0E-07 This valve does not need to change postion in any PSA accident :

| Main Steam Line A scenarlo Also the line size for this valve is not big enou0h to represent !

a diversion psth for MSL A {
1821HOVF027A Main Steam Isolation <1.0E-07 MSIV leakage does not effect the abWty of the MSIV to perform its

Valve Leakoff Drain necessary function during an accident. ,

Connection .
.

'
*

1821*MOVF027tt Main Steam isolaflon <1.0E-07 MSIV leaka0e does not effect the abNity of the MSIV to perform Rs
Valve Leakoff Drain necessary function during an accident.,

[.
1

Connection .

'

1821*MOVF027C Main Steam isolation <1.0E-07 MSlV leaka0e does not effect the ablpty of the MSIV to perform its
Valve Leakoff Drain necessary function during an accident. |
Connection ;

1821*MOVF027D bin Steam Isolation <1.0E-07 MSIV leakage does not effect the abully of the MSIV to perform its ;

Valve Leakoff Drain necessary function during an accident. ;
'

Connection
i

1821*MOVF065A Feedwater to Reactor <1.0E-07 This valve is not modelled because it is not required to change postion i
; Outboard Isolation Valve during an accident and the probablNty of inadvertent closure of the }

valve during an accident is very smag. |'

1B21*MOVF065B Feedwater to Reactor <1.0E-07 This valve is not modeNed because it is not required to change postion [
Outboard Isolation Valve during an accident and the probablNty of inadvertent closure of the {

valve during an accident is very small. ;

IB21*MOVF067A Main Steam Line A Drain <1.0E-07 This valve is a drain to the main condenser. It is not needed to mitigate [

OutboardIsolation Valve any PSA accident scenarios and is not big enough to be a diversion
path. It does not conirtaute to containment bypass since the line is <3' ;

(2"line) ;

i
!
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TABLE E2 GL 89-10 MOV INFOfiMATION (Continued) -.

.

1821*MOVF067B Main Steam Line B Drain <1.0E-07 This valve is a drain to the main condenser. It is not needed to mitigate
Outboard Isolation Valve any PSA accident scenarlos and is not big enough to be a diversion .,

palh. It does not contribule to containment bypass since the line is <3".
(2* nne) ' .

B21*MOVF067C Main Steam Line C Drain <1.0E-07 This valve is a drain to the main condenser. It is not needed to millgate
. Outboard Isolation Valve any PSA accident scenarios and is not big enough to be a diversion

palh. It does not contribute to containment bypass since the line is <3*
(2"line)

1821*MOVF067D Main Steam Line D Drain <1.0E-07 This valve is a drain to the main condenser. N is not needed to mtigate
Outtxped Isolation Valve any PSA accident scenarios and is not big enough to be a diversion

path. M does not conirtaule to containment bypass since the line is <3"
(2"line)

IB21*MOVF085 Main Steam Line <1.0E-07 This valve is a drain to the main condenser. R is not needed to mR10 ateWarmup Header Shutoff any PSA accident scenarios and is net big enough to be a diversion
Valve palh.

1821*MOVF086 Main Steam Line Drain <1.0E-07 This valve is a drain to the main condenser. It is not needed to mtl0 ale
Header Shuloff Valve any PSA accident scenarlos and is not bl anou0h to be a diversion0

path.

1821*MOVF098A Main Steam Line A <1.0E-07 This valve is not modened in the Level 1 PSA because it must only
ShuloW Valve remain open following an accident to allow main steam flow to the

condenser.

1821*MOVF0988 Main Steam Lino B <1.0E-07 This valve is not modelled in the Level 1 PSA because it must only
1 Shuloff Valve remain open following an accident to allow main steem flow to the

condenser.

1821*MOVF098C Main Steam Line C <1.0E-07' This valve is not modesed in the Levet 1 PSA because it must only
Shutoff Valve remain open logowing an accident to allow main steam flow to the

condenser.
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1

TABLE E2 GL 89-10 MOV INFORMATION (Continued)
.

1821HOVF0900 Main Sleam Line D <1.0E-07 This valve is not mode 8ed in the Level 1 PSA because it must only,

Shutoff Valve remain open following an accident to allow main steam flow to the
condenser.

IB33*MOVF023A Recirculation Pump A <1.0E-07 This valve is used to isolate Recirculation Pump A in an accident This
Discharge Valve. valve should close to isolate a potential Recirculation line break. This ,

valve has low risk s10nllicance due to low probability of ATWS or LOCA
events. !

1833*MOVF0238 Recirculation Penip B <1.0E-07 This valve is used to isolate Recirculation Pump A in an accident. This - [

j Discharge Valve valve should close to isolate a potential Recirculation line tweak. This L
'

valve has low risk signllicance due 10 low probability of ATWS or LOCA
,

'

events. ;

1833*MOVF067A Recirculation Pump A <1.0E-07 This valve is used to isolate Recirculation Pump A in an accident. This-

i Supply Valve valve shou;d close to isolate a potential Recirculation line break. This ,

valve has low risk signllicence due to low probabluly of ATWS or LOCA !

events.
f

1333*MOVF067B Recirculation Pump B <1.0E-07 This valve is used to isolate Recirculation Pump A In an accident. This'

Supply Valve valve should close to isolate a potential Recirculation line break. This
valve has low risk signllicance due to low probability of ATWS or LOCA ;

events.
i

ICCP*MOV138 RPCCW Containment <1.0E-07 All equhment in containment is assumed to be isolated during the PSA |
Supply Outboard accident scenarios, therefore no this equipment is not modelled ;

isolation Valve However, this valve must close to maintain containment integrily.'

;

i 1CCP*MOV142 Reactor Reckculation <1.0E-07 The recirculation pump is not modelled except for its trip function during [
Pump Cooling Supply an ATWS. Therefore, RPCCW to rocirculation is not needed during !'

accident conditions. I

1CCP*MOV143 Reactor Recirculation <1.0E-07 The recirculation pump is not modelled except for its trip function during |

Pump Downstream an ATWS. Therefore, RPCCW to recirculation is not needed during

Relum accident conditions

'

!
r
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''
TABLE E2 GL 89-10 MOV INFORMATION (Continued) ;

t

1CCP*MOV144 Reactor Recircuiation <1.0E-07 The recirculation pump is not modeWed except for its jrip function during :

!Pump Upstream Return an ATWS. Therefore, RPCCW to recirculation is not needed during *
.

,

accident conditions. ; ;

i 1CCP*MOV158 RPCCW Containment <1.0E-07 All equipmert in containment is assumed to be isolated during the PSA
SupplyInboard isolation accident scenarios, therefore no this equipment is not modoNed.
Valve However, this valve must close to maintain containment integrity, ,

'

ICCP*MOV159 RPCCW Containment <1.0E-07 All equipment in containment is assumed to be isolated during the PSA.

Retum Outboard accident scenarios, therefore no this equipment is not modoNed.'

Isolation Valve However, this valve must close to maintain containment integrily.

ICNS*MOV125 Condensate Makeup <1.0E-07 Condensate Makeup is not needed during accident concNtions for any
Containment isolation system inside containment. A check valve inside containment prevents
Valve backtow from containment and thus containment bypass. '!

,

| 1CNS*MOV130 Condensate Makeup <1.0E-07 Condensate Makeup is not needed during accident conditions for any .

1 Containment isolation system inside containment. A check valve inside containment prevents
Valve backtow from containment and thus containment bypass. ;

1 CPM *MOVIA Hydrogen Mixing Outlet - . <1.0E-07 Hydrogen Mixing is not credited in Level 2 PSA since mbdng is not '

Outboard Dryweg available during significant scenarlos (SBO, LOSP) and spreads the

isolation Valve fission products to increase contamination in other scenarios.

1 CPM *MOV1B Hydro 9en Mixing Outlet - <1.oE-o7 Hydrogen Mixing is not credited in Level 2 PSA since mixing is not i
'

Outboard Drywell available during alonincant scenarlos (SBO, LOSP) and sprestis the
isolation Valve fission products to increase contamination in other scenarios.

ICPM*MOV2A Hydrogen Mixing inlet - <1.0E-07 Hydro 0en Mixing is not credited in Level 2 PSA since mbdnD is not .

! Outboard Drywell avaNeblo during significant scenarios (SBO, LOSP) and spreads the [
!

Isolation Valve fission products to increase contamination in other scenarios

1 CPM *MOV2B Hydrogen Mixing Inlet - <1.0E-07 Hydrogen Mixing is not credited in Level 2 PSA since mixing is.not i

Outboard Drywet available during significant scenarlos (SBO, LOSP) and spreads the
Isolation Valve fission products to increase contamination in other scenarlos. ,

!
t

h
>
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TABLE E2 GL 89-10 MOV INFORMATION (Continued) ;,

!

1CPMWOV3A Hydrogen Mbdng Outlet - <1.0E-07 Hydrogen Mixin0 is not credited in Level 2 PSA since mixin0 is not I
inboard DrywsN isolation avaNable durin0 signlReant scenarios (SBO, LOSP) and spreads the |
Valve lission products to increase contamination in other scenarios. I

1 CPM *MOV3B Hydrogen Mixing Outlet - <1.0E-07 Hydrogen Mixing is not credited in Level 2 PSA since mixing is not f
inboard DryweN isolation avaHable during signIReant scenarlos (SBO, LOSP) and spreads the - !
valve assion products to increase contamination in other scenarios. .

ICPM*MOV4A Hydrogen Mixing inlet - <1.0E-07 Hydrogen Mixing is not credited in Level 2 PSA since mixing is not !
Inboard Drywn Ilisolation avaNable during signllicant scenarlos (SBO, LOSP) and spreads the |,

Valve .. lission products to increase contamination in other scenerlos. j

1 CPM *MOV4B - Hydrogen Mixin0 Inlet - <1.0E-07 Hydrogen Mixing is not credited in Level 2 PSA since mixing is not !

Inboard Drywellisolation available during signNicant scenarlos (SBO, LOSP) and spreads the i
Valve lieston products to increase contamination in other scenarios.

[
1CPPaMOV104 Hydrogen Purge <1.0E-07 Hydrogen Purge is not credled in Level 2 PSA since purge is not I

Discharge Containment available during signlilcant scenarios (SBO, LOSP) and spreads the I

Isolation Valve fission products to increase contamination in other scenerlos j

ICPP*MOV105 Hydrogen Purge <1.0E-07 Hydrogen Purge is not credited in Level 2 PSA since purge is not -
Discharge Containment available during signlRcant scenarios (SBO, LOSP) and spreads the
isolation Valve noston products to increase contamination in other scenarios. |

1DFR*MOV146 Suppression Pool <1.0E-07 Suppression Pool Pumpback is not modelled in the PSA, since PSA !
Pumpback Retum - Cont. assumes the S.P. level is kept within the limits speclRed in the EOPs |

Isolation Valve throughout any accident. :
, ,

! 1E12*MOVF011A Heat Exchangers A & C <1.0E-07 This valve is used as a test retur 1 during exxmal operations. It does (
i Discharge to not represent a diversion path fy RHR operation. I

j Suppression Pool
,

1E12*MOVF011B Heat Exchangers B & D <1.0E-07 This valve is used as a test retum during normal operations. It does |

Discharge to not represent a diversion path for RHR operation. ,

Suppression Pool

I.

-

B-50 *

i
'

.

8t

*
a j

_ - _ _ . - . _ _ - . ._ ._. - - - _ - _ - . - - . . _ _ . - _ . - . _ _ _ , _ _ _ ~ _ _ _ . _ _ _ _ _ _ - - - . . _ . - _ - - _ - _ _ _ _ - - _ _ - - _ . _ _ _ _ _ _



j |{1{ I

-

-

-

*

'

,

- ,

t h .
t tot o ona n n n

.olsp ei s s . t t t ten st i i
.

s o o o oa s
di ee R R nS nS n n n noo s r

r r oS oSs vp He He S tS e e e e
s s s si i

t r e eo Rw Rw d N dN o o o o
I

. v htC f o f o n n d d d dsi op op on onnd nD ca ca R t t to ai - iS eg eg I I I

di dn t s t st s r . . . .n e n e t t t ta,t nt ot oirr n n r i n n ne v e v r

md md di di e e e eu uee o eps l ie ie div s .
d d d .

l

i s s c c c c ic e c e c e c eoe de i i is c e c e . .ir
p nr hl hlo o ar ar c n n c n c ncla e op To' To a u' aH aH aimr ct

t0i gR lo .p .p nr nr n' n* n" n"rtoo dn t r t ie a2 a2 a2 a2iers re s e uv uvr
nn e i iu sp sp de de ga ga ga gat .

gs ai sp sp m n nw ny na u a u dw. dw iy iy yd) ne w i i

o he e o e o a rl r l rl rl

e un un un uni

u ud av ge ge mhm mhr do do do doe r

n dt sl nh inh ,a .ta I t l t 'tes es es esr r s
o oge ogni nv o- it i i i il t tr

n m ias c c enp en o ee ee ee ee
oin n f nt f n w at aR at at

t i
oi ri s ri r i t r i r io utt n nh d d pn u pnd pc pc pc pc

8

C ee it
l loe o e u u on on on on( rd af oo o o or9 or0

t t

s c mo pt pt ni 4 ni 4 os os os osN i i i ii r rt f t

O e c e s s 0 0 h h h h
t t t t

I t a 5r e s e s
l l

shF shF dt dt dt dtT elu ui ui i t i t ea ea ea eaan e a s e a sA A
M s a .

hi f f l ip ip ip ipl rrpe pe r ra r e e t t

n oF ou ou en o an o u n u n u n u nr s s-
4 R ago qo qo qo qot f f f f

ni wiod wiod ei ei ei ei6 dit d . do doO er a eC en en dss dss r s r s r s rs2 r r r r
2 F s ur r a r a t t tsD s s a e a e o e o e t e o e
3 N ude op uS u e e Rvl Rvl v v v vc u c i a i a ni ni ni ni 1s e o s sn sn odn odn s s s s 5

I d d d d
C- V gi t i ii i i t g t g ia a ia ia -

D O etaC oi e
in s s . e s e s et et et et Bai aie.vs vr vdn vdn ge ge vn vn vn vnE M aeR lad al

ul eo eo rbn rbnl l
i

l l l l

ant a o a o ae ae ae aeN 0 v gH v vlea v oa hdi
i
t

hdi vs vs vs vs
1 s nR d t t e e e e- a ia sdr sdr c ul

l ls a c ula sr sr sr sre io e9 ih ho he iop s oo ioo hp hp hp hps i i i ir h h p i

Tcf Th Tmo Tmo DCi DCi Tr Tr Tr Trs s e e e e8
L
G

7 7 7 7 7 7 7 7 7 70 0 0 0 0 0 0 0 0 02 - - - - - - - - - -E E E E E E E E E E E
E 0 0 0 0 0 0 0 0 0 0
L 1 1 1 1 1 1 1 1 1' 1
B < < < < < < < < < <
A
T 4

- -
- - - e o o

t t t tn n tn n s n n n nmo n o o o o o a e o e o n n
l l t t

oi oi oiuit

it a Pa Pa w Vi Vl e et t t t lt a o a r a Vl Vlel al d rl l t o oRo o r o r o a elo elo r rl

s o s es es e gs gs e o e oti sI pi pi R g ni ni gP gPst i
pt pt o a at at n n n nrten yn Un Ue hn hn hn a o a oTe ae ter e ce c e ce hi him pm om om g st xm xm cs cs

C" t tn Si n n r is En En xs xsn
a Da ia t ia Ere Ere* i a mia e mia e h w at e at ea e dt e t

Rt t p t pnl anl utv v nl utnl c R d anl anl ap apv v v vHoa eoa eoa eoa s Ha eoa eoa eu eu
t s

iRCV HCV RCV RCV D RR HCV HCV HS HS

A 8 A 8 A B1 3 7 7 0 9 3 3 4 42 2 3 3 4 4 7 7 7 70 0 0 0 0 0 0 0 0 0F F F F F F F F F FV V V V V V V V V VO O O O O O O O O OM M M M M M M M* M M* * * * * * * * *2 2 2 2 2 2 2 2 2 21 1 1 1 1 1 1 1 1 1E E E E E E E E E E
_ 1 1 1 1 1 1 1 I 1 1
_

_
_
.

|



--

.,

!

NEDC-32264-A !'

i i

TABl.E E2 GL 89-10 MOV INFORMATION (Conunued) I
'

!

1E21HOVF012 LPCS Test Retum - <1.0E-07 This valve is norma 5y closed and is only opened duSng LPCS system
,

j containment isolation test. The valve receives a close signal on system startup, therefore tNs j

Valve - valve was not modeged in the PSA. 1
1

] 1E22WOVF010 HPCS Test Relum to <1.0E-07 This valve is normaty closed and receives a close s1 nal on system !0
CST startup. This valve is also backed up by F011. FaRure of muniple |

passive components is not modeted. |
,

1E22WOVF011 HPCS Test Retum to <1.0E-07 This valve is norma 9y closed and receives a close signal on system
CST startup. This valve is also backed up by F010. FaRure of multiple -

;;

passive components is not modeged. ;

1E22*MOVF023 HPCS Relum to <1.0E-07 This valve is norma 5y closed and receives a close signal on system f
Suppression Pool- Cont. startup. Fature of this passive component is not modelled. f

^

.

Isolation Valve -|,

1E33*MOVF005 MSIV SeaNng System <1.0E-07 in the maiority of accidents, it is advanta00us to I:eep the MSIVs open. I
.

Division I Inloction Valve in accidents in which the MSIVs must close, the leakage out th9 MStVs !

wEl not cause containment bypass and wlR not sign 111cantly increase,

i radiological dose.

1E33WOVF006 MSIV Seaung System <1.0E-07 in the majority of accidents. R is advantagous to keep the MSIVs open,
i Division i Drain Valve in accidents in which the MSIVs must close, the leakage out the MSIVs i

will not cause containment bypass and wlR not signWicantly increase ;
tradiological dose,

1E33WOVF007 MSIV Sealing System <1.0E-07 in the majorty of accidents, R is advantagous to keep the MSIVs open. f
Division I isolation Valve in accidents in wl*:h the MSIVs must close, the leaka0e out the MSIVs - ;

wNI not cause containment bypass and wlE not sign 111 canny increase !

radiolo01caldose. !
.

1E33*MOVF006 MSIV Sealing System <1.0E-07 in the majority of accidents, it is advanta00us to keep the MSIVs open.
DivisionI Containment This valve must remain closed to prevent containment bypass.' ,

>

Isolation Valve
}
1

i

.

'
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NEDC-32264-A
'''

TABLE E2 GL 89-10 MOV INFORMATION (Continued)
(

1E33*MOVF025 MSIV Seanng System <1.0E-07 in the majority of accidents, R is advanta00us to keep the MSIVs open. .

Division ilinjection Valve in accidents in which the MSIVs must close, the leaka0's out the MSIVs ;-

will not cause containment bypass and wlE not signllicantly increase ,'

radiologicaldose.

1E33*MOVF026 MSIV SeaHng System <1.0E-07 in the majority of accidents, R is advanta0ous to keep the MSIVs open.
Division 11 Drain Valve in accidents in which the MSIVs must close, the leakage out the MSIVs I

wNl not cause containment bypass and wiu not signlRcantly increase i

radiolo0 caldose.l

1E33*MOVF027 MSIV Seann0 System <f.0E-07 in the majorky of accidents, it is advantagous to keep the MSIVs open.
Division 11 Isolation Valve in accidents in which the MSIVs must close, the leakage out the MSIVs i

.
wlN not cause containment bypass and wlR not s10nlAcantly increase ,

radiological dose.

1E33*MOVF028 MSIV Seapng System <1.0E-07. In the majority of accidents, it is advantagous to keep the MSlVs open. .

Diviolon 11 Containment This valve must remain closed to prevent containment bypass. j
isolation Valve ,

!

1E51*MOVC002 RCIC TurbineTrip <1.0E-07 This valve is normally open and closes on a RCIC turbine trip. This

Throttle Valve valve protects the turbine from damage during trip conditions, but is not ;

modoNed in the PSA because it is a passive valve during RCic i

operation. ,

1E51*MOVF022 RCIC CSTTest Relum <1.0E-07 This valve is not modesed because it is normaty closed and remains
closed during an accident. F069 must also open for a diversion path. 4

Multiple passion fanures are not modeNed by the PSA.

I 1E51*MOVF059 RCIC CSTTest Retum <1.0E-07 This valve is not modeNed because it is normany closed and remains

|
closed during an accident. F022 must also open for a diversion path.
Multiple passion faNures are not modelled by Itw PSA.

1E51*MOVF076 RCIC Line Warming <1.0E-07 This valve is normaty closed and receives a close signal from severat'

Containment isolation sources. .This valve was not modelled because its fasure mode is
Valve passive and would not effect RCIC operation.

,

! i
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NEDC-32264-A -
1 ,

TABLE E2 GL 89-10 MOV INFORMATION (ConOnued) , ,

;

1E51*MOVF078 RCIC Vacuum Breaker <1.0E-07 Thb valve was not modeBed tmcause fagure of the v'alve would not

Containment isolation effect RCIC operation during an accident. !

Valve |
2

1FPW*MOV121 Fire Protection Header- <1.0E-07 This valve is used for fire suppresolon inside conlainment. Since PSA'
Containment isolation does not consider fire initiators, this valve was not modelled This valve
Valve does not lead to containment bypass because a check valve p.~c.;e ?

i backnow. 1

1FPWWOV122 Fire Protection Water <1.0E-07 This valve is used for fire suppression inside containment. Since PSA
Leakage ControlValve does not consider fire initiators, this valve was not modelled. ;

.
1FWSWOV7A "A" Reactor Feedwater <1.0E-07 This valve is not modelled because it is not required to change position

I Inlet - Containment during an accident and the probabluty of inadvertent closure of the .

Isolation Valve valve during an acciden* ls very small. . ;

IFWSWOV78 "B" Reactor Feedwater <1.0E-07 This valve is not modeged because it is not required to change position .

'

Inlet - Containment during an accident and the probabluty of inadvestent closure of the
isolation Valve valve during an accident is very small. ;

1G33*MOVF031 RWCU Blowdown Orilice <1.0E-07 RWCU operation is not needed to mit1 ste the effects of an accident.0
Bypass

1G33*MOVF035 RWCU Drain to <1.0E-07 RWCU operation is not needed to mitigate the effects of an accident.
Radwaste ;

'

1G33WOVF042 RWCU Heat Exchanger <1.0E-07 RWCU operation is not needed to mitigate the e5ects of an accident. [.

Throttle Valve

1G33*MOVF044 RWCU Filter <1.0E-07 RWCU operation is not needed to millgate the effects of an accident i

5

Demineralizer Bypass

1G33HOVF046 RWCU Drain to Main <1.0E-07 RWCU operation is not needed to mitigate the e5ects of an accident.
;

Condenser
-

;

1G33*MOVF100 RWCU Suction from <1.0E-07 RWCU operation is not needed to mitigate the effects of an accident. I
I

! Reactor Recirculation
'

!-

.

I
1 E-54

I
,

I:
:

+

t
-

.

,

_. _ __ m ___._.__



--. . . . - - . . . - . - _ - . . - . . - - - . _ . - . . ~ . - . - - - . - . . . -... .- .. . - . -.-.-.. - - - . - . --. - . -

;*

NEDC-32264-A
,

\ fTABLE E2 GL 89-10 MOV INFORMATION (Continued)
*

.

1G33WOVF101 RWCU Boltom Head <1.0E-07 RWCU operation is not needed to mitigate the effects of an accident. !
?. .y ,

.'.
[! 1G33HOVF102 Recirculation Suction <1.0E-07 RWCU operation is not needed to mil 10 ate the effects of an accident. '
'

Valve;

1G33HOVF104 RWCU Heat Exchanger <1.0E-07. RWCU operation is not needed to mitigate the effects of an accident. ;

Bypass Valve -!

1G33HOVF106 RWCU Suction from <1.0E-07 RWCU operallon is not needed to mil 10 ale the ellects of an accident |
'

Reactor
Recirculationulation

I
1G33*MOVF107 RWCU Regenerative <1.0E-07' RWCU operation is not needed to mitigate the effects of an accident

Heat Exchanger Bypass ;

'

Valve ;
;

i 1HVC*MOVI A Controm Hoom Air <1.0E-07 This valve is normally opened and does not need to change state - |
'

HamNinD Unit inlet during an accident, therefore it was not modeNed.'

isolation Valve !

1HVCWOV1B Controm Room Air <1.0E-07 This valve is normeNy opened and does not need to change state !
'

HandNng Unit inlet . during an accident, therefore it was not modeNed
isolation Valve ,

1HVKWOV10A ChRied Water <1.0E-07 This valve was not modeNed because the compression tank are {
'

Compression Tank assumed to have sufflecent levet (>12.5*) pdor to an accident, therefore
Makeup Water Valve makeup would not be needed during the mission time considered. [

,

1HVKW OV100 ChNiedWater <1.0E-07 This valve was not modoNed because the co..v _::'- tank are !
-

Compression Tank assumed to have suillecent level (>12.5*) prior to an accident, therefore i
!

Makeup Water Valve makeup would not be needed during the mission time considered.

1HVKWOV11A ChWed Water Comp. <1.0E-07 This valve was not modeNed because the compression tank are [
Tank Allemato Makeup assumed to have suHlecent level (>12.5*) pdor to an accident, therefore .'

Water Valve makeup would not be needed during the mission time considered.

!
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TABLE E2 OL 89-10 MOV INFORMATION (Continued) ;,

i
.

1HVK*MOV118 Cleed Water Comp. <1.oE-07 This valve was not modened because the compressi'on tank are !

Tank ARernate Makeup assumed to have sulllecent level (>12.5') prior to an accident, therefore

Water Valve makeup would not be needed during the mission time considered.
:

1HVN*MOV102 Ventmellon ChWed Water <1.0E-07 This valve was not modeBed because PSA did not cretNt HVN supply to :

Retum Containment containment unt coolers, since ins function is isolated on a LOCA !
!

Isolation Valve signal anyway. Since HVN supply is closed loop, R does not matter if R
|Isolates or .,ot.
1

1HVN'MOV127 Venligation ChNied Water <1.0E-07 This valve was M modeRed because PSA did not credit HVN supply to .

Supply Containment containment unit coo;ers, since this function is isolated on a LOCA !

sl nal anyway. Since HVN supply is closed loop, R does not matter if RIsolation Valve 0
lsolates or not.

1HVN*MOV128 VentNletion Chlbed Water <1.0E-07 This valve was not modeRed because PSA did not credit HVN supply to .

Relum Containment ::ontainment unR coolers, since this function is isolated on a LOCA .;

Isolation Valve signal anyway. Since HVN supply is close:f loop, R does not matter if it |
Isolates or not.

1HVN*MOV129 VentWation ChWed Water <1.0E-07 This valve was not modened because PSA did not credit HVN supply to

SupplyValve containment unR coolers, since this function is isolated on a LOCA i

signal anyway. Since HVN supply is closed loop, R does not matter if R j

[isolates or not.
i

1HVN'MOV130 Ventuistion Chiped Water <1.0E-07 This valve was not modelled because PSA did not credit HVN supply to :

Relum Valve containment unit coolers, since this function is isolated on a LOCA !
isignal anyway. Since HVN supply is closed 1000, R does not matter if it

isolates or not. |

1HVN*MOV22A Containment Unit Cooler <1.0E-07 This valve was not modelled because PSA did not credit HVN supply to !

Discharge Valve containment unit coolers, since this function is isolated on a LOCA y

sl0nal anyway. _ Since HVN supply is closed loop, R does not matter if it ";
Isolates or not.
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S jTABLE E2 OL 89-10 MOV INFOFIMATION (Continued)

!
1HVN*MOV220 Containment Unit Cooler <1.0E-07 This valve was not mode 5ed because PSA dki not credit HVN supply to

Discharge Valve containment unit coolers, since this function is isolated'on a LOCA -

*

signal anyway. Since HVN supply is closed loop, it does not matter if it ;

Isolates or not.

IIASWOV100 instrument Air <1.0E-07 This valve is used to isolate IAS to containment systems. The only ;

Instnanents modelled l' the PSA that IAS containment isolation would |nContainment Isolation
~

'

Valve effect are the inboard MSIVs and possibly SRVs. This is a,

sub-cate00ry ofloss of IAS scram. |
*

i

IIAS*MOV107 Instrument Air <1.0E-07 This valve is used to isolate IAS to containment systems. The only

Containment isolation Instruments modelled in the PSA that IAS containment isolation would ,

Valve ellect are the inboard MSIVs and possibly SRVs. This is a
.!

sub-cale00ry ofloss of IAS scram.
,

! 1LSV*MOV11 A PVLCS isolation Valve to <1.0E-07 PVLCS is not modeRed in the PSA because failure to control valve !

! FPW, HVN, WCS, & leakage would not effect the system availabHity during an accident and
Iwould not s1 nilicaney increase radiological dose.0CNS

1LSV*MOV11B PVLCS isolation Valve to <1.0E-07 PVLCS is not modelled in the PSA because fanure to control valve
.

i FPW, HVN, WCS, & leakage would not effect the system availablety during an accident and |.

CNS would not significandy increase radiolo0 cal dose. i1

ILSV*MOV13A PVLCS isolation Valve to <1.0E-07 PVLCS is not modeued in the PSA because failure to control valve i

SAS & IAS leakaos would not eNect the system avaNabluty during an accident and
would not sl nlRoangy increase radiological dose. ;0

1LSV*MOV138 PVLCS leolation Valve to <1.0E-07 PVLCS is not modeGed in the PSA because fanure to control valve '.

SAS & IAS leakage would not effect the system avaBabHity during an accident and
'

would not sl0nWeangy increase radiological dose.

1LSV*MOV15A PVLCS isolation Valve to <1.0E-07 PVLCS is not modeged in the PSA'because faNure to control valve i

Feedwater leaka0e would not effect the system availabiply durin0 an accident and |
wouki not significantly increase radiological dose. ,

!
.
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TABLE E2 GL 89-10 MOV INFORMATION (Continued)
'

.

ILSV'MOVISB PVLCS isolation Valve to <1.0E-07 PVLCS is not modelled in the PSA because faRute 10 cortol valve
Feedwater leakage would not effect the system avaNability during an accident and

would not significantly increase radiological dose.
,

ILSV*MOV16A PVLCS isolation Valve to <1.0E-07 PVLCS is not modelled in the PSA because fature to control valve
Feedwater leakage would not effect the system avaNabNlty during an accident and

would not significantly increase radiological dose.

1LSV*MOV16B PVLCS isolation Valve to <1.0E-07 PVLCS is nd modelled in the PSA because faRure to control valve
!

Feedwater leakage would not effect the system avaNabluty during an accident and
would not significantly increase radiological dose.

1LSV*MOV19A PVLCS Header "A" <1.0E-07 PVLCS is not modelled in the PSA because faNure to control valve i

Injection Valve leakage would not effect the system avaNability during an accident and i
would nd significantly Increase radiological dose.

'

1LSV*MOVt90 PVLCS Header "B" <1.0E-07 PVLCS is not modelled in the PSA because faRure to control valve
injection Valve leakage would nd effect the system avaRability during an accident and

would not signNicantly increase radiological dose.

IRCS*MOV58A "A" HPU DryweN isolation <1.0E-07 Reactor recirculation is not explicitly modelled by PSA. However, this
Valve system must trip to decrease power during an A1WS and must isolate

during a LOCA in case a recirculation line breaks. FaRute of this valve '

does not prevent either function. I

1RCS*MOV588 "B" HPU DryweN leolation <1.0E-07 Reactor recirculation is not expNcitly modelled by PSA. However, this
Valve system must trip to decrease power during an ATWS and must isolate |

during a LOCA in case a recirculation line breaks. FaHure of this valve !
does not prevent eNher function. j

:

1RCS*MOV59A "A" HPU Drywell isolation <1.0E-07 Reactor recirculation is not explicitly modelled by PSA. However, this |
!

Valve system must trip to decrease power during an ATWS and must isolate
during a LOCA in case a recirculation I!ne breaks. Failure of this valve
does not prevent ellher function. | j

!

'
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TABLE E2 GL 89-10 MOV INFORMATION (Continued) ,,

1RCS*MOV598 "B" HPU Drywell isolation <1.0E-07 Reactor reckculation is not explicitly rnodelled by PSA. However, this
Valve system must trip to decrease power during an ATWS and must isolate

,

during a LOCA in case a rockculation line breaks. Failure of this valve -

does not prevent either function. '
,

1RCS*MOV60A "A" HPU Drywellisolation <1.0E-07 Reactor rockculation is not explicitly modelled by PSA. However, this
Valve system must trip to decrease power during an ATWS and must isolete

during a LOCA in case a recirculation line breaks. Fabure of this valve
does not prevent either function.

1RCSHOV608 "B" HPU Drywellisolation <1.0E-07 Reactor reckculation is not explicitly modelled by PSA. However, this
Valve system must trip to decrease power during an ATWS and must isolate

during a LOCA in case a recirculation line breaks. Failure of this valve
does not prevent either ftmetion

IRCS*MOV61 A . A" HPU Drywellisolation <1.0E-07 Reactor recirculation is not explicitly modelled by PSA. However, tNs"

Valve system must trip to decrease power during an ATWS and must isolate
; during a LOCA in case a recirculation line breaks. Failure of this valve -

does not prevent alther function.

1RCS*MOV61B *B* HPU Drywellisolation <1.0E-07 Reactor reckculation is not expncilly modelled by PSA. However, this
Valve system must trip to decrease power during an ATWS and must isolate

during a LOCA in case a rockculation line breaks. Fagure of this valve
does not prevent either function.

ISAS*MOV102 Service Air to <1.0E-07 Service ak is provided primarily for personnel use and is not require for
Containment and Drywell the safe operation of any reactor shutdown equ$ ment.
Isolation Valve

1SASWOV103 Service Ak Leakage <1.0E-07 Service ak is provided primarily for personnel use and is not require for
ControlValve the safe operation of any reactor shutdown equipment.

1SFC*MOV119 Containment Fuel Pool <1.0E-07 Fuel pool cooling la not normany performed during power operellons.
Inlet Containment The fuel pool coonng system is not used for cooNng the core in-vessel.
Isolallon Valve Fuel pool cooling will be considered in a Shutdown PSA.

.
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i

TABLE E2 GL 89-10 MOV INFORMATION (Continued) ;
r

'

i 1SFCHOV120 Fuel Pool CooNng < t .0E-07 Fuel pool coo 5ng is not nun..l; performed during power operations. |
Suction Containment The fuel pool cootng system is not used for cooNng the core in-vessel. !,

i isolation Valve Fuel pool cooNng wR be considered in a Shutdown PSA. |
)

ISFC*MOV121 Fuel Pool Purification <1.0E-07 Fuel pool coonng is not normally perfomied during power operations ;

Suction Containment The fuel pool cooling system is not used for coogng the core in-vessel. j
loolation Valve Fuel pool cooAng wm be considered in a Shutdown PSA. Lj

1SFCHOV122 Fuel Pool Cooling <1.0E-07 Fuel pool cooling is not normally performed during power operations. f
Sucilon Containment The fuel pool cooRng system is not used for cooRnD the core in-vessel. i

i isolation Valve Fuel pool cooAng wW be considered in a Shutdown PSA. ,

I

ISVVWOV1A St'eam Safety & Rollef <1.0E-07 ' This valve suppRes compressed air to open the Division A SRVs. This
Valve System valve was not modened because it does not change state during i

Containment isolanon accident conditions and the accumulators for each SRV would also -t

Valve have to faR in order for pressure control to fan.
'

t

*

ISVVHOV1B Steam Safety & Relief <1.0E-07 This valve suppues compressed air to open the Diviolon B SRVs. This
Valve System valve was not modeped because it does not chan0e state during :

Containment isolation accident conditions and the accumulators for each SRV would also '

Valve have to faR in order for pressure control to fan. j

1SWPWOV190 Service Water to CCP - <1.0E-07 This valve takes SWP How upsteam of 510A and directs It to the RHR
Not Powered, pump A seals. It is a smallline (1")'any is not credited for any

' Administratively accident. Not caned out in AOP-0011. ,

Contro#ed J

.

IISWPHOV27A Control Buildin0 ChlNet <f.0E-07 This valve was modelled assuming that HVk pump 1 A is running.
.

"A" RecirculsWon Pump Based on this assumption, the failure mode of this valve is passive and L

Suction Valve . oflow risk signNicance. |'

|
'

1SWPHOV27B ' Control DulkNng ChNier <1.0E-07 This valve was modelled assuming that HVK pump 181e in stan&y. ;
1" Recirculation Pump Based on this assumpHon, the faRure mode of this valve is passive and

SucWon Valve of low risk signl8cance. ,4

:

i

|
*
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^
TABt.E E2 GL 89-10 MOV INFORMATION (Continued) |

.

1SWP*MOV27C Control Building ChHier <1.0E-07 This valve is modeNed assuming that HVK pump 1C 14 in standby. !
,

i "C" Recirculation Pump Based on this assumption, the valve has to change state, however,
*

,

'

Suction Valve HVK Pump train A also has to fail. Therefore the valve has low risk ,

'

signllicance. j
ISWP'MOV27D Control Butding Chlger <1.0E-07 This valve is modeNed assuming that HVK pump 1D is in stantby. -

"D* Recirculation Pump Based on this assumption, the valve has to change state, however, |

SucIlon Valve HVK pump train B also has to fan. Therefore the valve has low risk |
signincance. j

1SWP*MOV4A Normal Service Water <1.0E-07 This valve provides flow to the Drywell unit coolers. This valve was not
*A* Supply to Drywet considered in the PSA because R does not effect injection and drywen,

isniation Valve and containment analysis was done without dryweE unit coolers. i

) ISWP*MOV4B Normal ServiceWater <1.0E-07 This valve provides flow to the DryweN unit coolers. This valve was not

*B* Supply to Drywell considered in the PSA because it does not effect Inloction and drywet !

Isolation Valve and containment analysis was done without dryweg unit coolers. j
'

1SWP*MOV501A SWP Supply isolation to <1.0E-07 This valve is normaNy closed (MR-86-0161) to aNow SWP division A .

CCP Heat Exchangers heat loads to be able to be cooled by one SSW pump. It does not need
to change state, therefore R is not modelled ),

\
ISWP*MOV501B SWP Supplyisolation to <1.0E-07 This valve normaNy suppues SWP flow itwough the CCP heat '

CCP Heat Exchangers exchangers. Fagure of this valve is consideredin the loss of CCP
:initiator, however it is not modelled explicilly sMce it is a passive valve.

ISWP*MOV505A SSW Crossover Valve <1.0E-07 This valve anows for crossover flow from SSW A to SSW B. This valve ~

r

is not credited due to lack of procedural guidance.

I
i 1SWP*MOV505B SSW Crossover Valve <1.0E-07 This valve atows for crossover How from SSW A to SSW B. This valve

!is not credNed due to lack of procedural guidance
:

1SWP*MOV511 A SWP Retum isolation to <1.0E-07 This valve is normaHy closed (MR 86-0161) to aBow SWP division A
i heat loads to be able to be cooled by one SSW pump. It does not need
i CCP Heat Exchangers

to change state, therefore it is not modeNed |.

!
!
;

i

i
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TABLE E2 GL 89-10 MOV INFORMATION (Conunued)

This valve normaRy supp es SWP flow through the CCP heatg
1SWPWOV5118 SWP Relum isolallon to <1.0E-07 .

CCP Heat Exchangers exchangers. FaRure of this valve is considered in the loss of CCP
inRistor, however k is not modeRed eggelRy since it is a passive valve.

ISWP*MOV5A Normal Service Water <1.0E-07 This valve provides flow from the DryweR unit coolers. This valve was -
"A" Retum to DeyweR not considered in the PSA because R does not effect injection and

leoladon Valve dryweR and containment analysis was done wthout dryweR unt coolers.

ISWP*MOV5B Normal Service Water <1.0E-07 This valve provides flow from the Drywet unit coolers. This valve was-

"B" Relum to Drywell not considered in the PSA because R does not e#ect injection and"

isolation Valve dryweg and containment analysis was done without dryweR unt coolers.

ISWPWOV61A NSW leolation to Unit 2- <1 0E-07 This valve is capped since there is no UnN 2. Therefore R is.

No Seat Line Capped insignlRcant.

ISWPHOV61B NSW Retum to Unit 2- <1.0E-07 TNs valve is capped since ttlere is no Unit 2. Therefore R is
No Seat Line Capped insignlRcant

.

1SWP*MOV73A Service Water Supply to - <1.0E-07 This valve supplies SWP to HPCS unit cooler. Loss of HPCS

HPCS UC HVIYUC5 ventlBallon is assumed not to cause a HPCS system faRure. If this
failure were modeRed R would be a low risk valve due to backup from
738.

ISWP*MOV73B Service Water Supply to <1.0E-07 This valve suppiles SWP to HPCS unit cooler. Loss of HPCS
HPCS UC HVIPUC5 venilliation is assumed not to cause a HPCS system failure. If this

failure were modelled it would be a low risk valve due to backup from
-

73A.

ISWPHOV74A Service Water Relum to <1.0E-07 This valve supplies SWP to HPCS unit cooler. Loss of HPCS

HPCS UC HVfPUC5 ventRiallon is assumed not to cause a HPCS system failure. If this
failure were modeped it would be a low risk valve due to backup from
748.

TNs valve supp es SWP to HPCS unit cooler. Loss of HPCSg
1SWP*MOV74B Service Waler Return to <1.0E-07

HPCS UC HVfYUCS ventlBallon is assumed not to cause a HPC3 system faRure. If this
failure were modeRed L 'vould be a low risk valve due to backup from
74A.

.
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TABLE E2 GL 89-10 MOV |NFORMATION (Conunued) ,,

1SWP*MOV81 A NSW Return from <1.0E-07 This valve provides flow from the DryweE unit coolers. This valve was

DryweN & Containment not considered in the PSA because R does not effect injection and
*

IsolationValve drywen a:vj eentainment analysis was done without dryweg unt coolers.
''

! 1SWP*MOV818 NSW Return from <1.0E-07 This valve provides flow from the Drywel unit coolers. This valve was

DryweN & Containment not considered in the PSA because R does not effect injection and'

Isolation Valve drywell and containment analysis was done without drywell unit coolers.

I IWCS*MOV111 FtWCU Blowdown <1.0E-07 RWCU operation is not needed to malgate the effects of an accident.

1WCS*MOV172 RWCU Backwash <1.0E-07 RWCU operation is not needed to mitigate the effects of an accident.
Discharge Containment
Isolation Valve

1WCS$10V173 RWCU Backwash to <1.0E-07 RWCU operation is not needed to millgate the effects of an accident.
,

Radwaste'

IWCS*MOV178 RWCU Backwash <1.0E-07 RWCU operation is not needed to mRigate the effects of an accident
Discharge Containment
Isolation Valve

1E12*MOVF026A RHR Discharge to RCIC 0.00 This valve was disabled during RF-3.

1E12*MOVF0268 RHR Discharge to RCIC 0.00 This valve was disabled during RF-3.

1E12*MOVF052A Heat Exchanger Steam 0.00 This valve is deleted during RF-3.

Sunney - Locked Clooedg
Heat Ex 0.00 This valve is deleted during RF-3.

I mnnay changerSteam1E12*MOVF052B
Locked Closed9

IE12*MOVF087A Heat Exchanger 0.00 This valve is deleted during RF-3.

Pressure Regulating
'

Bypass Valve

IE12*MOVF0678 Heat Exchanger 0.00 This valve is deleted during RF-3.

Pressure Regulapng
Bypass Valve

B-63
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NEDC 322644
;

TABLE E3 - GL 89-10 MOV FAILURE RATE SENSITMTY,

; .
.

MOV PAR.1JRE RATE
i

~ alARK a DeSCISPDON Seen came W eset Onee
IM OV=0 m s) 480V=0As?) ;

,,,1SWPMOVESA SSWTRAIN A OtBCHARGE VALVE 5AEE 02 3.sp541

\1SWMsOV40C SSW PUMP C DeCHARGE MDV 4.18E 02 1ME41
.I

1SWP9aOV404 SSW PLA4P A DSCHARGE MOV 4ABEe 1ADE.01 . i

1SWPMOV400 SSW PLA4P D DISCHARGE MOV 3.7eEm 2A4E41
1

1SWP=uoV405 SSW PUMP S DISCHARGE MOV 3.7ede 2.34E41 ;

1SWPMOVEES SSW TRAIN B DSCHARGE VALVE SABEe 1.asE41

|1EarMOVP004 HPCS ucECnON MOV SJ4Ee 2.19E41

1EarMOVP012 HPCS h4Nm4UM PLOW VALVE ~ SA4E e 2.17E41
'

1E2rMOVPO15 HPCS SUCTION PROM SUPPRESSION POOL BASEe 2ABE41 ,

1E51*MOVPC31 RCIC SUPPRESSION POOL SUCTION MOV 443E4s 2A4E-02

151940VPO45 RCIC TURENE STEAM 94.ET MOV 4.04Ee SJ7EG

181*MOVPoes RCic LUBE OIL COOLER MOV 3A7Em 5.15Em |

'

1B1*MOVPO19 RCIC TEST PE! URN LeeE MOV SMEe 5.15Em

191*MOVF013 RCIC PEACTOR NMCTION MOV SA7Em 2ADEM )
j1E12940Vm423 LPCI TRAN B MECDON MOV EMEes 1A4E41

1E12940VPO43C LPCI TRAN C NECTION MOV 5.50E44 1ARE41 |

1EtPMOVP043A LPCI TRAN A MECTION MOV 5.50E44 1.40541

1E21*MOVP011 LPCS hBd PLOW RECIRC MOV (N.O.) 4.40E46 935EG

1E21*MOVPet5 LPCS DUECTION LNdE MOV 4.40E44 9.18Em
>

1SWPMOVeoaA SWP TRAIN A PROM OONTAse4ENT PAN UNfT COOLER 9ASEe 7.07Em

1SWPMOVamA SWP TRAIN ATO CONTANGABdT PAN UNIT COOLER SA3E 06 7MEm

1SWP9AOVESRB SWP TRAIN O PROM CONTARGAENT PAN UNfT COOLER SABE Os 2.17Ee
_

1SWP940VSlMS SWP TRAIN B TO COffrAINMBdT PAN UNTT COOLER SASE46 2.17Ee

1SWPMOV510A SWP TRAIN A TO RPCCW LOADS 0 2AGEm

1SWP9AOV304A SWPTRAN APROM FPCCW LOADS 0 2AEEm

1E1FMOVPOIBA SWP TRAIN A PROM RHR HEAT EXCHANGERS A & C 0 2.79E42

_1E1PMOVPO48A FMS A HEAT EXCHANGER SYPASS MOV (N.O.) 0 2A4Em

1SWC440V1C SWC PladP C DSCHARGE MOV 0 1A4E e

"SWP MOV170C NSW PladP C DISCHARGE MOV 0 1.!C C
,

I 1EtFMOVP004A - -

TRAN A SPC NECTION VALVE BACKTO 0 SA7E 03

SUPPRESSION POOL (N.O.)
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NEC-32264-A
:

TABLE E3 GL 89-10 MOV FAILURE RAE SENSITMTY (Condnued)
,

- # MOV FAILLNE RATE

, MARK # DESCRIPDON Sees Case Wesst Come
| MOVdAGR $40VdA5F)

1
.

1SWP940V5100 SWP TRMN B TO RPCCW LO4Ds O EASES !
|

1SWP940Ve043 SWP TRAN 3 FROM PFCCW LOADS 0 same
1

1E12940VP0055 SWP 114AIN B PROM RHR HEAT EXQ4ANGWts S & D 0 4.71E4B !
!

1E1FMOVF003A SDC TRAN A MOV TV M031G TE O 1ASEe '

| 1E129dOVP000 fDtB PLSAPS A AND B SDC SUCDON MOV 0 1ASE S
i

1E1FMOVP005 fe4S PUMPS A AND 3 SDC SUCDON MOV 0 1ASE S
6
'

1E1FMOVP00SA fois PUMP A SDC SUCTION MOV 0 1JeE 03
i

1E1FMOVP004A sets PUMP A SUCTION MOV N.O.) 0 1.seEm j
t

'
1CCPMOV1ee RPCCW TO CRD PUMP SEALS 0 SJeE44

;

1CCPMOV193 MPCCW TO CRD PUUP SEALS 0 52EE 04 t

1E1FMOVP0408 RMS S HEAT EXCHANGER BYPASS MOV N.O.) 0 ' 2.18E44 )
1

1E1FMOVPoes SWP NJECTION UNE MOV 0 2.04F44 j
*

1812940VPoe4 SWP NJECTION UNE MOV o 2.04E44

1E2FMOVP001 HPCS SUCTION FROM CST N.OJ 0 SREM i

1SWC440VeH SWC HEATER EXCHANGER BACKWASH MOVS 0 7.13E45

1SWC440VeG SWC HEATER EXCHANGER BACKWASH MOV5 0 7.13E45 ,

1SWC440VeF SWC HEATER EXCHANGER Er4|10NASH MOVS 0 7.13E45 5

1SWC4A0 vee SWC HEATER EXCHANGER SACKWASH MOVS 0 7.13E45

f1SWC440V90 SWC HEATER EXCHANGER BACKWASH MOVS 0 7.13E45

1SWC MOVec SWC HEATER EXCHANMR BACKWASH MOVS 0 7.13E45

1SWC MOVs8 SWC MATER EXCHANGER BACKWASH MOVS 0 7.13E45 j

1SWC440VeA SWC HEATER EXCHANGER BACKWASH MOVS 0 7.13545

1E1FMOVP004A RMS PUMP A MIN FLOW RECIRC MOV 0 2AGEe

1E1FMOVPO47A PDtB TRAIN A HX NLET VALVE N.O.) 0 220545

I

1E1FMOVP003A ftts TRMN A HX DISCHARGE MOV (N.O.) 0 2SES

1HVMM OV20C CXINT SLDG CHILLED WATER PUMP P1C DISCHARGE o iL4GE45

| VALVE

1Ettw0VP001 LPCS SUCTION MOV FROM BUPPRESSION POOL (N.O.) 0 2.01E45

1HVKWOV200 CONT BLOG WU.EP WATER PUMP P1D DISCHARGE o 122E45
VALVE

,

1ES1w oVF0e8 RCIC TURENE EXHAUST UNE M (N.O.) 0 1.11Em
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NEDC-32264-A

'

TABLE E3 GL 89-10 MOV FAILURE RATE SENSITMTY (Continued)
-

~

! IBOV FAILURE RA1E
'

iwuc , DESCRen0N SC w.= o
SAOV=0J305) NOVacJEa

i
1 5 1 N OVPOS4 RCIC TURANE OUTBOAPID ISQLATION MOV N.O.) 0 1.11E45 '

1881*MOVPDBS RCIC TURANE IN90ARD ISOLATION MOV N.O.) 0- 1.11E 05

191'MOVPD10 RCIC CET SUCTION VALVE MD.) 0 3.30E Os
*

1SWP440V575 NBW MOV TO SEPMCE WATERTRAIN 8 0 0

_18WP440V57A ISW MOV TO SBMCE WATER TRAIN A 0 0 j

1WWP44CPA705 NSW PUMP B DISCHARGE MOV 0 0

ISWP4dOV170A NSW PUMP A DISCHARGE MCRf C 0

1Sve WDV903 NSW TRAIN 8 DISCHARGE VALVE o 0

1SWP940VBSA NSW TRAIN A DISCHARGE VALVE o 0

1SWP'MOV773 SIDMCE WATER TO HPCS DIEEEL FROM TRAIN B 0 0

ISWP'MOV77A SEIMCE WATER TO >PCS DIEEEL FROM TRAIN A 0 0

1SWP'MOV50FB SWP TRAIN B TO CONTAMAENT FAN UNTT COOLER 0 0
KO.) 1

1SWP'MOV50FA SWP TRAIN A TO CONTAINMEBfT FAN UNIT COOLER 0 0
N.O.)

1SWP'MOV5008 SEPMCE WATER FROM >PCS DIESEL TO SWP TRAN '0 0
8

1SWP'MOV50BA SEfMCE WATER FROM FPCS DIESEL TO SWP TRAN 0 0
^

i
1SWP'MOV174 SSW TRAN B HEADER MOV TO AB LNTT COOL 5pm 0 0

ISWP'MOV173 SSWTRAIN B DISCHARGE MOV FROM AB UNIT C 0
COOLERS

1SWP'MOV172 SSW TRAN A HEADER MOV TO AB UNIT COOLERS 0 0

1SWP'MOV171 SSWTRAW A DISCHARGE MOV FROM AB UNIT C 0
., COOLEFIS

1SWC440V18 SWC PLAAP B DISCHAF;3E MOV 0 0

1SWC4AOV1A SWC PUMP A DISCHARGE MOV 0 0

1HVleMOVJDB CONT SLDG CHau.ED WATER PladP P1B DISCHARGE D 0
VALVE N.O.)

1HVicMOV20A CONT BLDG CHILLED WATER PUMP P1A DISCHARGE D 0
VALVE M O.)

103rMOVP004 RWCU ISOLATION MOV OUTSIDE CONTAINMENT 0 0

1GBPMOVF001 RWCU ISOLATION MOV INSEE CONTAh.?.Tf7 0 0

.
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%

TABLE E3 GL 89-10 MOV FAILURE RATE SENSITMTY (Continued)
'*

. .. *
esOV pasture MATE *

MARK # DSCMm0N Bees Ones West Ones !'

NOV=0ms) IMOV=omr) |

1E1PMOVP105 LPCI PUMP C SUFJMESSION POOL SUCTION VALVE O O i

N.O.) )

f1EtrMOVPossC RMS PUMP C MN PLOW REclRC MOV N.O.) 0 0
!1EtrMOVF0e4A RMS PUMP 8 ten PLOW RECIRC MOV O O
~

\
1E1PMOVFeeBS SDC TFWuN 5 MOV TO MDONG TEE O O |

t1E1PMOVPO478 MHS T7UuN 5 HX INLET VALVE N.O.) 0 0
,

j 1EtrMOVPor78 LPCIT1WN B N41ECTION MOV N.O.) 0 0

l1E1PMOVPoeFA LPCI TRAN A IftaECT10N MOV N.O.) 0 0 ;

i 1E1FMOVP0348 TlWN B SPC NJECTION VALVE BACK TO O O i
| SUPPRESSION POOL N.O.)

'

1E1PMOVP00BS RMS PUMP S SDC SUCTION MOV 0 0
'1

1E1PMOVP0048 RHS PUMP B SUCTION MOV N.O.) 0 0

| 1E1FMOVPoes RMS TMAN s HX DeSCHARGE MOV N.O.) 0 0
l i' 1CCPWOVSas FPCCW LOOP B NORMAL RETURN VALVE O O

'

.

1CCPWOva5 MPCCW LOOP A NORMAL RETURN VALVE O O |

1CCPWOV188 RPCCW LOOP 3 NORMAL SUPPLY VALVE O O

1CCPWOV18A FPCCW LOOP A NORMAL SUPPLY VALVE o 0

1CCPWOV130 FPCCW LOOP 5 NOlWAL PETURN VALVE o 0

1CCP'MOV1aB FPCCW LOOP A NORMAL RETURN VALVE o 0

1C41"MOVP0018 SLCS PUMP 15 OlSCHARGE MOV 0 0

1C41*MOVF001A SLCS PUMP 1A DISCHARGE Mov 0 0

1C11'MOVP083 CRD CONTAINMENT ISOLATION MOV O O

Overeu CDF 1.gsE4s es10E44

,

|

'

i

2

e
,
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i
i

TABLE E4 ,

BWR E PRIORITIZATION RESULTS |
|

|

NO. OF MOVs CUMULATIVE
% RIEK IN CATEGORY NO. OF MOVs i

!

i

iHigh 95 0 0

Medium 99.9 20 20 -

|
>

Low >99.9 199 219 |

-

!
i

High 99 6 6

Medium- 99.99 31 37 )

Low >99.99 182 219 ,

1

1

4

.

I
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i TABLE E5
| BWR E FAILURE RATE SENSITIVITY j
|

|

|

,

NO. OF MOVs IN CATEGORY

% RISK FATLURE RATE = 0.087 FATLURE RATE = 0.003*

i

High 95 22 0
!

Medium 99.9 34 20
:

'Low >99.9 163 199

!
,

High 99 35 6

Medium 99.99 28 31 j

|

Low >99.99 156 182
!

|
|

CDF 6.1E-4/ year 1.55E-5/ year
,

1

|
*0.003 per demand used in plant IPE

i
!
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'
,
= TABLE E6

BWR E FAILURE RATE SENSITIVITY
!

!

,

A

MOV FAILURE RATE

% RISK CASE 1 CASE 2
,

i
,

High 95 0.003 0.003 i

s

Medium 99.9 0.087 0.003
I

:

Low >99.9 0.087 0.087,

:

CDF 1.96E-5/ year 1.56E-5/ year-

;

i

High 99 0.003 0.003
'

I Medium 99.99 0.087 0.003
|1

i |

1 Low >99.99 0.087 0.087 1

|

1

1 CDF 1.56E-5/ year 1.55E-5/ year

I

i
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i
i

1.0 SUMMARY*

i

i ' 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:
|j,

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). I

4

Importance in relation to the effect on CDF when the SSC is 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.-

4

j Importance in relation to the change in CDF when the SSC failure probability is-

increased or decreased by a specified factor.

!-
i PSA importance measures can be applied at the component or system level.-

I
In addition to single SSC failures, PSAs include the importance ofinitiating events,-

common cause failures, maintenance unavailabilities, operator errors, and non-recovery
j factors on the CDF.

}- - The evaluation of the importance measures for a typical BWR plant PSA indicates there
j 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.

i the CDF. This same conclusion is drawn from a review of the majority of current PSAs.
1-

) - PSA importance measures provide an effective means ofidentifying the proper regulatory
j emphasis and requirements to be placed on SSCs and other elements that contribute to
j plant risk.
1

i

; The importance of SSCs in relation to RRF is not as easily quantified as for CDF. The
j 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
for evaluating the importance of the SSCs on RRF.

i

1

1

Add-1 i
,
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,

I I

; Some utilities have performed Level 2 PSAs but some of the models and evaluation i

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 j
leading up to the containment loss and not the cutsets for those events. Therefore,

|
importances cannot be calculated fur basic events leadmg up to the containment loss and
ranking of those basic events must be done qualitatively. !

k2.0 INTRODUCTION
-|
1

The BWR Owners' Group Committee on Integrated Risk-Based Regulation (IRBR) was |
established in 1992. One of the primary objectives of this Committee is to provide a !
mechanism for exchange ofIRBR technology among panicipating utilitiesc An initial task of i
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 j

Generic Letter 88-20 Individual Plant Examination (IPE) submittal. :

i

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 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 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 implementa- |

tion ofimportances will be addressed in these applications. The following is a listing of
,

some of theseissues: t

i

- How should importances be used for win-win strategies? !

;

- How should uncertainties be considered? I
|

What criteria should be used to separate important from unimportant contributors? I-

l

How should the effects of component configurations and the status of other components-

in general be taken into account in calculating importances?

'

How should the importances of multiple components and functions be e <aluated?-

| - How should importances be utilized in developing risk management programs?

:

.

!

Add-2
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- How should importances be used in optimizing technical specifications, regulations, and
operations?

- What are the dynamic aspects ofimportances whkh can cause importance values to
change with different scenarios and time?

|

What are the interactive aspects ofimportance which cause importances to change when |-

components interact? I

I
Initial applications are planned for prioritization of the testing of motor operated valves 1

(MOVs), evaluation of operator actions contained in Emergency Procedure Guidelines
(EPGs) and Accident Management Guidelines (AMGs), prioritization of plant work orders,
and configuration control (i.e., control of" tag outs" and currently operable systems). These
applications are intended to provide a broad spectrum of activities to test and address
different issues relating to risk based regulation. I

l
|

CAUTION
]

THE NUMERICAL METHODS FOR DETERMINING SSC IMPORTANCE SHOULD j

BE USED AS THE INITIAL INPUT FOR ANY EFFORT TO RANK OR GROUP SSCs
BY RISK IMPORTANCE. THE NUMERICAL IMPORTANCE RESULTS ARE TO j
BE AUGMENTED AND VERIFIED BY SENSITIVITY STUDIES, QUALITATIVE i

REVIEWS, OPERATIONS / MAINTENANCE REVIEWS, AND ENGINEERING
JUDGMENT TO PROVIDE CONFIDENCE IN THE RANKING.

|

|

Add-3
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3.0 SSC IMPORTANCE MEASURES
;

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 maintenance priorities, modifications, certam -

Technical Specifications requirements, and similar resource allocations. The level is limited
..

by the degree oflinking of the fault trees in the models. To obtain a better understanding of I

these measures, some of the more common importance measures used to rank SSCs in PSAs I

were calculated from data from one of the survey plants (designated as plant X). The total
CDF for this plant was 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 icluded in the core i

damage accident sequences. The first basic event in an accident sequence is the initiating
event followed by component failures and other failure events 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:

1
Type of Basic Event Number of Events

Initiating Event 24
Component / Hardware Failure 274 |
Common Cause Failure 68
Maintenance or Test Unavailability 24
Operator Error 25
Non-Recovery Factor or Probability H !

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 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 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 independent-sub-tree. In either event it is necessary to understand the
detals of the PSA models and insure that the basic events ofinterest are in the models.

Add-4
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]

'
- 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 do not contribute significantly to the results. If the importance ofspecific
1 events is desired it is necessary to set truncation limits that will allow events ofinterest to

appear in the end results. An altemate method is to set the unavailabilities of the events,

ofinterest to a high enough level to insure that they will appear in the cutsets. The
evaluation of the cutsets can then be performed using a data base tailored to obtain the
importance measures ofinterest. It is important to recognize that these importance

! measures are calculated for " basic events", not components. Often several basic events in
j 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). 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 included in the plant X PSA:
, -

SYMBOLS:
T Base core damage frequency for all basic events=

U Failure probability (or unavailability) of=

individual basic event

T(0) = CDF with basic event assumed to never occur,
(i.e., probability set equal to 0)

T(1)= CDF with basic event assumed to occur, (i.e.,
probability set equal to 1)

From the above basic PSA inputs the following importance measures can be calculated for
each individual basic event:

a) Risk increase where basic event is assumed to occur (i.e., 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).

Risk Decrease = T- T(0)

Add-5
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- 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 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

,

d) _ Criticality (CRIT) importance is as follows:

i

CRIT = {[T(1)- T(0)]*U}/T = FV
i

e) Risk Reduction Worth (RRW) is the base CDF divided by CDF with U = 0.

RRW = Tf40)
!

f) Birnbaum (BIRN)!<aportance is as follows:
3

BIRN = 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)rT !
i

h) Cumulative % Risk Contribution is calculated by first ranking (sorting) the basic events f
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 % ofinterest.

.

{T- T(0)}i

% Risk Reduction = |
m

S {T - T(0)} *100j
j=1

,

n i

Cumulative % Risk Contribution = S {% Risk Reductioni} ,

i=1

where "n" is the number of SSCs required to obtain the cumulative % risk ofinterest. I

,

?

i

Add-6 I
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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 Event Code |

C Event Probability i

|
Measures Related to Risk Reduction j

D CDF Where Event Does Not Occur
E Risk Decrease |

Measures Related to R_isk Increast

F CDF Where Event Occurs
G Risk Increase

.

Using the above input data, the different importance measures given in Section 3.1 (except I

percent change in risk) were calculated for each basic event, ranked from high to low, and i
grouped according to the type ofimportance measure (either risk reduction or risk increase). !

In addition, the cumulative % risk contribution, as defined in Section 3.1, was calculated for i

each basic event. The calculations are presented in Table Add-B2 of Appendix Add B in the I

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 Table Add-B2 that for risk
reduction, ranking is nearly identical. For risk increase, correspondence is also very good for
the first 200 entries in the ranking. This means that the precise importance 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 ofimportance measures. The reason for this difference is provided in the
following discussion:

4.1 Risk Reduction Importance Measures

The importance measures related to risk reduction evaluate the 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.

Add-7
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'Dris kind ofimportance measure helps in establishing priorities for modifications, corrective |
maintenance work, as well as identifying which components merit more frequent testing or l

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 Add-2 provides a ?)
summary of the basic events from the plant X PSA that are ranked by risk 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.

NMany 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.

9

i

4.2 Rick Incrence Imnortance Measures
,

The risk increase measure provides the change in CDF when the basic event is assumed always
~ !

to occur. This type ofimportance measure is used for three purposes. The first is to identify i

the risk insignificance of a basic event. This identifies which components could be removed j

from maintenance and testing programs, and which could be removed from Technical :

Specifications. A low SSC ranking implies the SSC has an insignificant effect on the CDF !

without regard to its occurrence probability. A high SSC ranking may require further I

evaluation of the SSC failure probability. A basic event, such as a common cause failure, an -

initiating event, or a structural failure which may a have negligible failure probability could i
'

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 i

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 Sund to have a low risk :
'

increase measure, this implies that when the SSC is taken out of service 6ere 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 top 25 basic events are due to common cause failures, J
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, 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
top 50 basic event ranking. Basic events due to maintenance and test are not ranked in the top
100 important basic events.

]
1

Add-8
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- 4.3 Cumulative % Rick Contribution l
i

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 ofidentifying basic events that contribute to significant core i

damage risk. Table Add-3 provides a summary of the cumulative % risk contribution for the j
basic events given in the Plant X PSA. The same information is given in graphical form in i
Figure 1. It can be seen that the top 54 of the total 429 basic events contribute 90% of the total j

possible CDF improvement. Twenty-four (24) of these 54 events are individual component j
failures. It can also be seen that the bottom 263 out of the 429 basic events contribute less than
1% to the total CDF. This implies that at least 61% of the PSA basic events have an
insignificant effect on the CDF. l

4.4 Percent Chanoe in Rit

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 event failure
probability is changed by a specified factor. If 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 Application 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:

a) 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 measures are used.

c) Remember that conservatisms in modeling factors not related to the items being ranked
become non-conservative when 1:' .<e importances are used. Exzmple: if an operator
action is modeled " conservatively" and then becomes 95% of the CDF, then no other ;

components will contribute more than 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. i

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.

Add-9
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c) Be aware of software-specific pitfalls (i.e., unique approaches to importance calculations
and Level 1 to Level 2 linking.)-

f) The analyst must look at more than sir $ e issue (i.e., 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 MEASURFR |
.

The same importance measures developed for PSA basic events can be applied at the system I
level. This analysis requires a good knowledge of the fault tree model and the inter- |
dependencies of support systems for the system being considered. In essence, the system is

;
being treated as an independent module. The factor increase in CDF when the system is
assumed to fail (probability set equal to 1), % decrease in CDF when the system is assumed - :

never to fail (probability set equal to 0), and cumulative % risk contribution are presented in
Table Add-4 for the systems ine' Jed in the plant X PSA.- The same importance measures are i

shown graphically in Figures 2,3, and 4.
;

It can be seen from Figure 2 (risk increase) that for about half of the systems, the CDF changes I

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 '

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 i
Figure 3). Eleven (11) out of the 20 systems account for approximately 90% of the total CDF i

i(refer to Figure 4). Four of the systems are insignificant contributors to CDF, (i.e., together
they contribute less than 1% to the total CDF).

!
Other system importance measures can be developed by increasing the failure probabilities for j
selected groups of PSA basic events within the system. For example, the effect of the CDF ;

can be evaluated when all failure probabilities ofindividual components within the system are
doubled while keeping the failure probabilities of the remaining basic events within the system
constant.

|

l

.

|

!
;
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TABLE Add-l-

CDF RISKINCREASE
1
i

|

|
CUM. !
NUMBER NUMBER OF BASIC EVENTS !

OF |-----

RANK EVENTS C F I M O R

l-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
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

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

L O = OPERATOR ERROR

j R = RECOVERY FACTOR OR PROBABILITY

i

|

Add-l1



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

| NEDC-32264-A
REVSION 2

TABLE Add-2
,

i

CDF RISK REDUCTION |

[

CUM i

NUMBER NUMBER OF BASIC EVENTS ;

OF !

RANK EVENTS C F I M 'O- R '

;

l-25 25 6 4 7- 0 2 6 i
! 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 |

151-200 200 28 6 5 -l 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 j

351-400 400 48 0 0 2 0 0 !

>401 429 23 0 0 6 0. 0

TOTAL. 429 274 68 24 .24 25 14
!,

I

1

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

I

1

Add-12
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TABLE Add-3

CUMULATIVE CDF % RISK CONTRIBUTION

l
,

TOTAL CUM.
CUMULATIVE NUMBER NUMBER NUMBER OF BASIC EVENTS

% RISK OF OF |- - - - --

CONTRIBUTION EVENTS EVENTS C F I M O- R

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.

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
%% 12 99 4 6 1 1 0 0
97 % 16 115 11 0 1 0 3- 1

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

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

Add-13
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TABLE Add-4 - PLANT X SYSTEM RANKING
____________________________________

,

.|

TOTAL CDF = 2.60E-05/ YEAR FACTOR INCREASE % DECREASE
IN CDP WHEN U = 1 IN CDF MNEN U = 0

SAFETY PLANT (T(1)-T)/T {T-T(0}}*100/T CUN. % RISK i

FUNCTION SYSTEN 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. HEAT REMOV. CONTAINMENT VENT 0.87 16 9.2% 10 87.57%

REACTIVITY RPS 500.00 1 24.0%- 3 38.16%
REACTIVITY CRD HYDRAULIC 0.63 18 14.3% 7 70.12%
REACTIVITY SLC 1.19 15 2.3% 14 97.29%
REACTIVITY ARI 0.81 17 0.4% 18 99.76% ,

REACTIVITY RPT 0.63 19 0.3% 19 99.92% !
t

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 FEEDMATER 8.08 9 1.6% 16 98.984 '.

HATER INJECTTON CONDENSATE 1.54 11 1.6% 15 98.13%

;

ADD .14 -
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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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J

b Descrintion of Tynes of Basic Events in Plant X PSA i

: 5

:

; Basic events are the primary elements ofindividual core damage accident sequences. The
1- following types of basic events were included in the plant X core damage accident sequences: )
i i

: 1) Initiating event - these events are the initiators of the individual core damage accident i
! sequences. Examples ofinitiating events include turbine trips, reactor isolation, loss of

;

offsite power, pipe breaks, and other events that cause reactor shutdown,
!
u

. ,

j- ' 2) Component or hardware failure - examples of these type events include pump failures, I
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). |
: 1

5

] 3) Common cause failure - these events include failure of multiple components, trains, or - 1
# '

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 of two or more |:

j electrical control channels. i
!

'

i 4) Maintenance unavailability - these events include system, train, or component i

i unavailabilities due to maintenance or test. Examples include maintenance
4

i unavailabilities of diesel generators, 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
,

j and failure of an operator to initiate standby liquid control or failure to depressurize the
,

[ reactor. '

o

j. 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,

j or diesel generators after a specified time interval.
.

i

e

Add A-1

i

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



.

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

:

i

!

NEDC-32264-A
REVISION 2

|

t

|

l

i

!
.|

1

|
i

1

)
APPENDIX Add B

|
,

. 1
l

I
|

PLANT X DATA
i
,

)

!

l

i

Add B-1



NEDC-32264.A .

inputs rnon roant X i

ra8te add-81

anse cone ennaGe r N euencY r = 2.6ce-es/vean *
. ... .. ... ........ .... ..... ,

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

|||| || || neasUu s netarse to || neasunes netarse to |||| || || nisK Meuction nisK Iwenense ||ensic e s t u scaner = || || | 1 -......~.- - . .-..| .|. ...
|g** .

11 || ||ceruneneemel aenom igen u n e e rg assot m gg|| |1 est flooesnorocemI w cuase || occus | incuase ||m e w easic e s t ||usiceventcmil e m entirr || 1m | r - noi || ni> | tci> r ||m Il m) li u) || (e) I u> || cn | cs> gi|| || - ||----- - | --- - || | ||
----- -

c - conrownrmnovan rantwe 274 || || || | || | ||r . connon cause taitae 6e || || || | || | ||. inntrarins s e t 24 || || || | || | ||n . UnaVaitnertirY Ue to nalNTenance on rest 24 || || || | || | ||e . m m on en a as || tt || | || | ||n - ucoveny rac = on enom eit m is || || || | |g | ||
'

11 11 || 1 || | ||
-----

52' || 11 || | 11 | ||orrsin rown non-ncmar ar so n =res n||: || 6. son-os || i.me i 1.swe || 3.sse e I -7.54e-os||tess or errsire rown i||re || 7.90e-os - || 1.ase-asI i.32s-os|| 1.69s-asg i.66s-os||orrsire rown cominonal um-McMnY aT 2 noms n ||n || 4.50e-ci || 1.4ar e | 1.20e-o5|| 4.06ee | 1.46e-o5||res no-wco m y at a nouns n||esa || 6.60e e || 1.41e m | 1.19e-os|| 3.22e e | 6.24e-os||-orrstre rown cominonat non-wcount at 4 nouns n |lin || 5.soe-ci || 1.4a-os| 1.ise-os|| 3. site I. i.oir-es||cenernonat non-ucomy or eersne ac rown at 6 noms alicemc6 || 6. m -o1 || 1.4n-os I i.ix-os|| s.in-osi s.sa-os||ese cominomat non-ncomy at 4 nouns aliess -|| 7.iue-ci || 1.47e-051 1.ix-os|| 3.on-es | 4.see-os||mn:ron rants to wrussuus ax ces ninUns> oitwveteuny || 1.oot-os || 2.ose-osI s. m a || s.7se e I s.72e e ||einset awum connon case raituu to nun r||.teoacca || s. m e || 2.m e i 4.ra m || s.20ee I s. m e ||nes a cnaarcat rant w e r||cn || 1.cor e || 2.sse-as1 ~ .46a m || 2.43e e i 2.43e-ci||
2.

immat roco, in zone 12 (sewice vann - 1.e. 93v i ||na il 2.20s-os || 2.su-os| 2. ass a 11 1.in-oi| 1.in-os||i m anat rtoo,in m e 4 <senice vana - n.e. > s* > i||rs il 2. m e il 2.sae i 2.ana || i.ise-o2| 1.iseo2|grwain inie i ||u || 1.aoe-ci || 2.4x-osI i.swa || ' 3.4x4 i s.sa os ||iNiennaL ricos iN Zone 9 (senVite WaTen - i.8. 911'> i||r9 || 7.6ar-o4 || 2.4se-o5| 1.73e-o6|| 2.3ar-as| 2.2re-os ||es12 raits to = c |lanesima il n.sae || 2.4ne i 1.34e-os|| i.sae | 1.sor e ||.cn raits to a e linnosum 11 s.sa-os || 2.4ne i 1.34e-os|| 1.en-osI i.m-os||enam ano4 raits to ctose cIlacesssosac 11 4.67s-os || .2.4er-os| i.24e-os || 2.9te-o41 2.6sec4||cannon cause rutwe or essese rune it am 12 to nun rliernrittaan || 2.sor-o4 || 2.sacos!. i.23e-os|| 5.ior-esI s. ort e 11toss or rv i ||n || s.6ae-o2 || 2.soe m | 9.ase-cril 4.26e-as| 1.66e-as||

A 31-1

_ . _ . . _ _ . . _ _ _ _ . _ ___ _______._______________ _ _ _ __ _ _ _ . _ _ _ _ _ _ _ _ _ ___ _ _____ __ ..~__ ._ _ __ . - _ . _ , . . . - - _ _ _



.

f

t. .

!
1

NEDC-32264-A
,

l+

| j
*

inrers raon rtant x vaste nas-ei

ease core innase rRetUency T = 2.60s-os/Yeat
g| ;

--
_-

. . .. .._

|| || || neA URe RetaTee to || neiseas RetATee To ||
|| || || RISK peeUCTioN || Risk meneans || [

usic est sescmrion || |g |g . .... .... _ _ .___ gg

am || || ||cer mene e n ti maun licw new ser| assam || |

| || || est || m s e r occa | ucum || occus i mcwan || [

im w easic est ||easic eer con || rnosassun || im | r - no) || vm | vm T || t

! m || m || m || . m I m || m i m || |

|| 11 - - || | || -| || |- -
|

| connon cause mtwe w emw rar si me 12 to sun r llemitues || 1. m e || a. son-asi 9.sse-or || s.oss-osI s.one-as|| ;

m u m m ts a u sect ste - vues m e in m a m o||stcar || 4.aoe-oa || z.sne i s.an-or|| 4.su-os| i.,se-os||

mz ensam isa-saa mt io ctose c||acessaoac || 4. m e || 2.su-os| 7.4w-or|| i. 4:4 i.s e . gg

i essi suma isa-saa mt to com e||acsisasore || 4. m e || 2.swe i 7.4n-or || i.ma | i.s m a || t

I s w m ts a cton as m s m e wars c || m u nxxc || i.sne || 2.sseas| 7.sa-or|| 7. nee | 4. m os || ;

neunt smuom i ||ms || 3. m -oi || 2.su-os| 6.ase-or|| .ma I i.ma || :

nsa ctown i ||m || 7.aoe m || a.sne | 6.sie-or || 3.4ee m | s.ese-os||
wc = e-ao, mts a staar c||nriracexus- || 1.4ee-on || 2.sse-os| 4.aoe-or|| ..,,e-as| 4.3,e-as||

'

rioner non-nec m u rac m a rv m s n||rruc || 1. m -oi || z.su-os | 6.me-or || s. m e | . .ma ||4

ccic = r-mor raits to erant c||rtraorxxs || 1.36e-oz || 2.sse-osI s.,x-or || 4.ese-os| 4.2,e-os|| i

> esta mts to sun c ||amiann || 3.rze-os || 2.sse-asI s.ees-or|| i.ese-os i.sre-os|| ;

m i m ts to s u n c||anesiixxs || 3. m -os || z. sue i s.ese-or|| i.ess a | i.sn-os || ;

einsa ammon conna cavne mouw to sun r||anemcc: || 1.ise a || 2. sue | s.6n-or || 4. m os | 4.s w a || ;

connen case raca m m cincon names r liceseu || 1.cou-oi || z.sse e i 4.tre-or || 3.ose-osi 4.4r-os|| ,

-

m i m toca iilsi || 3.00: 4 5 || z.su-osI- 4.,se-or || 1.6n-as | 1.64e m || t,

Ho-r rAits 70 oren C||Wrnor:TrN || 1.1se-on || 2.5se-os| 4.91e-or|| 4.ese-os| 4.24r-es|| ;

no-a m t to m e m c ||wrnoenu || 1.twa . || z.su-os| 4.,u-or|| 4.eseos| 4.ne-as||

mum muns nonen av mune a contnet omt o ||m || 1.com e || 2.snas | 4.ese-or|| 7.see-asi 4.ree-os|| ,

,

wro nauren wucu iz mon to wansen w att swety c ||asainuxxc || 1.ra-os 11 z.sse e i 4.su-er|| z.ex-osI a.sn-os || ;

m tu u or ace isr e s to orew c||acoisasoon || 2.34e-os || 2.sa45 | 3. son-or || i.nes e | 1. san a || ;
'

mtwe or ace ise-4as = oren e||acem4aan. 11 z.su-os || a.sa-os| s.rre-or || 1. ore-os| 1.sie-os|| ;

nes necmen mouse r||ce || z.coe-os || z.m-es| 3.rn-or || 1.ees-oa| i.ees-or||

wc een mts a mare c ||mceauxu il s. m -os || 2.sae 1 3.su-or || 6.aoe-as| 4.aos-os||

ems. = e-nia mt a su cIlerenua || a.ia-os || a.m-os1 3.s u-or | 1. meas I i.6n-os|| ;

c |lisceenxxn || e. m -os 11 a.sn-os i 3.4ee-or | 6.su-osI s.,x-os||
acre een m t to m a n .

m e w - e-in e m ts to a m e liernrinen || z. m e || 2.sn-os | 3.4a-or|| i.ees-os| 1. sos-os|| i

es rm vsrio mts to sun cliarwsrious || 2. m e 11 z.sre-os| 3.sse-or || t.eu-os | 1.s5:45 || |
t
!

i

|
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ease cote ennaGe rReGuencY T = 2.6ae-os/ Year a

_.. _ ... . .............. ... ... . . ..... .,, |
-

i ... .. . ...... .. ... .. . .. .

|| || || neasuRe Retarse to || neasuResReLArekTo || (
|| || || Risk uncrm || ni m increase ||

ensic evear uscairnon || || ||............... ..... .... . ........... . gg q
'

am || || ||cer = = su nti assotute |perumaemr| aesnun ||
|| || event ||ecesnoToCcuR| escRease || occints | increase ||

Tyre or ensiC event ||easiceventcose|| rneeneit:1Y || T(o) | T - r(o) || f(1) | T(1) - 1 || ,

(a) || <s) || (c)- || <s> | <e) || <r> | cs> ||. ;

|| ---| | | |--- | || | ||- -

e6 ran Vsr9 rails To sTatt C|prnVir9xus || 2.16e-os || 2.sre-os| 3.35e-or|| 1.sie-o4| 1.5se-o4||
oreum rans to innct ste - nsiv ctosme ininam o||stenarv || 4.aoe-az || 2.sne i s.zes.or|| 3.3es e i 7.so.as||
ranet vro sus eautt r |pesvrome || s.oie-os || z.sn-os | 3.za-or|| 4.aoe-az| 4.on-or|| :

tana toca ip || 7.oos e || z.sn-osi s.me || 4.sm-os| 4.sse e ||
r-m wci aux. cit. rune rans to smr c ||wwaints || 7.6 ,e-os -|| z.sre-os| 3. ore-or|| 6.sse-as| 3.,se-as|| !

co n m ay ru n e-zoen rants to aun c||cenerosexa || 3. m -os || z.sne | z.,ie-or || 1.ies-o4| 9.ase-as|| ;
-

eci sysm unavaname sue to usr n||mowcixxr || 7. w -os || 2.sne | z.su-or|| 6.4se e | 3.ess e ||
,

r m uu or contact isz-son to ctose c |penisasase || 1.me || r sne | 2.swa || 1. mea | 1.6ae-o4 || !

5 nouR non-w rain rac m m m c m e w = |lursa || s.coe-ci || n-as | z.m-or || z.6er e i o.coe+oo|| :
connon cause ranuu To sunt or wci am acic runs r||wnewcca || s.e4e-o4 || z.sn-os| z.m-or || 4.m # | 4.73e-o4|| j

,

e m s ,ru w r-n u raits to m a c |pwinaus || 1.rne || z.sre-as| z. m a || 1. asea | i.coe-os||
ra nuu or comract isz-40s to ctose c|peniszaoec || 1.me || z.sre-os| z.ree-or|| 1.ese-os| 1.see-o4||
e m se m e r-su e r a s to erant c |p w nsens || 1.r::ce || z.sne | z.rx-or|| i.ese m | i.see-os||
oestaroR rails to nanuaLLY oren sv-4254/3s ano s9s o||moTrLEn2Y || s.ooe-az || 2.sre-as| 2.6se-or|| 3.o9e-o5| 4.94e-os||
2 or a vacuun sw a m s ra n oren rIpverrailuc || 2. m a || 2.sre-os| 2.sae-or|| s.,n-o4| s.ne-os || |

mum rans to inact ste - two unian o |ptcrory || 4.oos e || z.sne | z.sse-or|| 3.za-os| 6.zse-os ||
orr sne com smen umvanaste (smooner inn een r |perrumt || z. m e || 2.m-os| 2.s m a || 1. zone | i.in-os || ;

-

oc iz ranum to ustone um usr en mammace o ipnumx || 1.6 w-os || z.see e | z.m-or|| i.swa | i.s4e+ || ;

es u ranwe to usione um nst an mimance o |pneemur || i.ns-os || z.ser e | z.me || i.aoe + | i.s4e + || |

railute or arr spenKea 11a To cren C|| rte 11auxxN || 2.6ee-o2 || 2.sse-o5| 2.4es-or|| 3.sle-os| 9. toe-os|| i

ranum a wr suam us to aren c||rcatiemn ||' z.6ee-az || 2.see-os| 2.4ee-or|| 3.sie-os| 9.ioe-os|| ;

cannon caun ranum or at savs to aren r |pvnesween || 1.6xa || z.sse e | z.su-or|| 1.su-os| i.49e-os|| ;

enz our = nsuns n |pneamxt || 1. m -os || z.sene | 2.4xe || 1.soe + | 1.54e-o4|| :

nu our a ninus n |petosunt || 1.sn-os || z.see-os| z.4n-or|| i.soe + | 1.s e + ||
nov no-irs 4 ra ns to oren c||cvnnoima || 2.rze-os || z.see-os| 2.4ce-or|| 1.ise-osi s.sie-os|| i

4s mute non-ncoun racm outsin conr. noon alluc4 sour || 2. m -az || z. m e | 2.m-orli' 3.sie-os| 9.m-os || !

ncic unvaname sue to rest n |Inotcicar || 6. w -es || z.m-os| 2.m-or || 6.m-es| 3.6,e-os|| ;

i
[aos et-3
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| incurs rnon rt ar x raste ad6-os

!;em con mese rummer r z. son-os m an-
,

ii. . _ . _ - -
__ .

,

! || || || masaus utam io || = asu u s n aa m a !! i

| || || || n m m action || ni n inc=ase || !

enne mar wicnierm || || | |- - - - || ;
:= || || ||cw meu serl aesnm ||cw mee mari mesnm ||

|| || ser | poes nor ocem | ucuaw || occu s | ineneau ||
im w aanc mar ||easicestcon|| resemit m || no: 1 T - no) || nu | nn-r || |

m || m || m || m I m || m | m ||
- || || || | || | ||-

sa tt toca i||a || e.oue || 2.ses e 1 2. ass e || s.mee I - z.7ee m || |
ni su m ess a root t m i. r|ponusa || i. m +oo || z.sse-os| 2.m-or || r.aoe-os| o.om+oo|| t

.

connoN CAvse rAilune or Vsr ,aN to to stAnt r||arnWor, sos || 4.4ar-os || 2.see-os| 2.1se-or|| 4.eie-os| 4.ree-os|| ;
,

toss or co m u m vacuan i||re || 1.m-az - || 2.sse-as| 2. m e m || , s.64e 4 | i.me-as||-

co K s W v ru p r-2ose raits to : Tant c||cenr2oems || 2.25e-o3 || 2.ses-os| 1.,se-or || 1.12e-o4| e.6x-as|| - !

i m m t rtone in ro w i naus nine mam anno ||ri || 4.eme || 2.ses-os| 1.,a-or || 4.cou-os 3.me ||
=ci insecta min our a cowerm mimaance n line ci m || s.ine e || 2.sse-os| s.See-or || 6.rw-osI s.6w.os || |

mum mts to enoss ne seavice um to comune o Ipsanmv || 1.on+oo || 2.sse-as| i.m-or || z.aos e i ocoe+oo||
. air our m comenn mimmace n |pnemxcn || i. m e || 2.sm-os| 1.m-or || 1. m e i 1.sm a || ,

essi our a comenve mimance n Ipam11xen || 1.ase-os || 2.m-esi 1. m a || 1.me i 1.sw a || t
4

connon cause raitwe w cs = nm ina no vtys to en r ||u nsva m || 2. m -os || 2.see-as| 1.ses-or || s.4se e I s.sie-os|| !
|ves m. vn immat rant c |p m nxxxn || 9.6te-as || 2.s,e-as| .1.ase-or|| 4.ose-as i.4ee-as||

ste n e svircu iinst raits to e n m c||tsnitamina || 6.sre-os || 2.sw-os| 1.36ee || 4.6se-as| 2.ase-os||
att six w cs run s rart to a r|pensrunrsa || 2.ase-os || z.sw-os| 1. m e || s. ass e i s.m-os|| !

att six mes runs rait to stant r |pemrums || 2.sse-os || 2.5,r e i 1.m-or || s.aee-asi s.rse e || :

tc 52-104 enam aoi raits to main ctosee c |pceosa4ait || 4. m os || 2.sw-os| 1.aoe-or || a.me | 2. m -es ,g
tc M40 surety suam 152-M rAits to Main ctose. C|@cels2ML || 4.3ne || 2.sw-os| 1.2ar-or|| 2.m-os|. 2.m-os ||
connon cause raitw e or rv n -i = n -a to e m r |pvenswan || 1. m e .|| 2.swa | 1.ier a || 6.su-os| 6.m-os|| |
connon cause rAitune or rv u-1 An rv 97-2 to oren r|pVcw1972n || s.73e-o5 || 2.59e-o5| 1.1ee-or || 6.ste-os| 6.7,e-os|| |

'
connon cause raito u or rv ,r-i = rv w -z to e n r |pvcennan || 1.rse e || 2.5, sos | 1.m-or || 6.swa | 6.m-os||
connon cause rantwe w rv vr-i ane rv 97-z to oren r||rve,71,ran || 1.rse-os || 2.5,s-os| 1.18e-or|| 6.ein-es| 6.7,e-as||
neaCron inir Witnour tuneine inir || Twort || 9.cor-02 || 2.59e-os| 1.1se-or || 2. roe-os| 1.cor-o6|| |

acic unmitante sue to conwenve naimmace n|ptancicxcn- || 3.sse e || z.sw-os| 1.iss-or!! s.eu-os| 3. ass e ||4

| unca russou su rsz-3-sz aos come cause raitne r|pseszaccc || 2. m -os || 2.su-os| 1.14e-orI; us-os I s.see-as||. :
esu n.s. 19eo rtoon e c|psnesivew ||- 7.aos e || 2.swa | 1.m-or || 1. awe | i.s w a || i

.

eco toor a sminn etuous c |psnesa41u || 7.aor e || 2.m-os| .1.ium || i.aus-m | 1.54 e ||
orma rants to smr reemes um a musient o|parromar || 2.em-es ||. 2.su-os| 1.oss-or|| 6.4s: e | 3.ess e ||

,

e
'
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sase come DAnAGe reeQuencY r = 2.6as-o5/Yean.. .......................................... ............. .... . :.. .. ... ....... . .... .. .,;
. . .|| ||| ' || || nsAsunes metaret to || nensumes NLAret 10 ' || . !|| || || nisK ne9UcriaN || Risk Nc M Asesasic mar nicnirrm || || || ............... ||an .. |||| || licor = = m nri assota - ||cw =m mari - assot m || 5

,

11 || m ai il m s = ocem i secuase || occu s ; incu m || {i m or easic s e r
|leasicsercon|| maassun - || mi i 1 - rto) || 1m | 1m - t || :m || m || tc) || m i m || m- | m || !- - - - - - - - -
|| || ||- 1- || ---| __||

--

comera raca m neontem n||azcr || 2.cos-oa 11 a.59e-os| 9.rse-as11 3.on-os | 4.6se-os|| toPenaron Does not oPen nansv-nan xrie ' o ||WWiNurnef || 7. sos-o1 ||. 2.s9e-os| 9.59e-os|| 2.60s-os| o.coe+oo|| j

,

imnet rtooe in zone to mst mset unnam noon) i||rio || 4.60s e ||. 2.s w os | 9.46e-as|| z.ase-as| 2- 1< || .nov co-zo n raits to e n,

c ||mmaansen || 2.92e-o3 || 2.59e-os | 9.3,e-as|| s.sor-as| 3. - os it t
;no-zosi raits to m n

elimnnoao6tn || 2.9n-os || 2.s,e-os| 9.39e-as|| s. sos e | 3.aoe-os|gno-ro6a raits to e n
c limanoao6an || 2.92e-o3 || 2.59e-asI 9.39e-as|| s.soe-asi 3.aoe-osgi

' F4-2067 rAits to oPen
,

c ||mmozo67n || 2.92e-o3 || 2.59e-o5| 9.39e-as|| s. sos-os| 3.aoe-os|| ;
;

.
no-ass raits to ma

c ||mmaaneen || 2.92e-os || 2.59e-os| 9.39e-as|| s. sos-os| 3.aos-as|| [

'
no-zico m ts to e n c ||mnoeiou 11 2.92r-o3 || 2.59e-os| 9.cor-os|| .s.6re-osI- 3. ore-os|| ;no-zim mts to en

c ||ivmaaima || 2.9ar-os ||- 2.59e-os| 9.cor-os|| s.6n-os | 3.on-as itPov noers raits to en
cliivanoaoran || 2.9ae-os || 2.s9e-os I . s.,se-as|| s.64e-os| 3.ose-os11- 1

;
no-ao w raits to oPen

c||ivanoaoe6a 11 a.92e-os || 2.s,e-osI a.94e-as|| 5.64e-os| 3.ose-os||
-no-aios r a s to e n c liinneetan || 2.92e-o3 || 2.59e-osI a.94e-os|| s.64e.os| .nse-os||no-zior r m s to e n *

cilianomiern || 2.9ae || 2.swe i s.94e-as11 s.64e e 1 3.ose e || t=== raits to sePussman == <io ninures> o||=rvio || 2.coe-az || 2.swa | s.9a-os || 3.me-os| 4.sn-os||=== rms to mect ste - toss or com ininaron o||stccm || 4.cos e || 2.swe i s.ne-os11 z.sie e | 2.ase-os||
: ursuwce tes tem mnann mnr i||sa || s. m -o3 11 z.m-osI. s.sie-os|| 4.7w-os| 2.ise-asli ;i m ne t rtooo in ro m 2 tcomesare senvne aren - ||ra || 1. m -os || 2.s9e-osI a.m-osil s.m-o4i 4.ese-os|| ;wrenence tes tem connon cause raca e llurtesura 11 1.coe-m il 2.sw-os| 7.9w-os11 2.su-os| 7.soe-or|| ;nPc an oit rune e-rir mts to n= c||wezmin || 2.soe-o3 || 2.sw e I. 7.rse-os11 s.6ne 1 3.ou-os|| ?

tess o, s m ice v m n i||rs || 9.cos-os || 2.swe i r.aw-os|| 1.on-osI s.ase-os|| t
su 145 m ts to e n

c||rmsw14 sun || 5.cos-m || 2.59e e | 7.aos-asil 2.6os e | o.coe.co||
'

su 147 mts to en clirmsvisrun ||- s.cos-m || z.swe | 7.aosest: 3.6ae-osI o.coe.oo||
,

tasy oc emeny nii ano ozi rmwe eue io connon cause rllosa1a=vece || 9. sos-or il 2.59e-os1

4

- .99e-os || 7.sar-oa| 7.12e-az|| t
6 ,

acic no-a m ts to = = re c||ivmainxn || 2. nee -|| 2.59e e 1 6.m-os 11 s.4wa i 2.su-os|| -connon cause rAitute of ru PP ene ont runPs to aun - e||rP11P12Cc= || 2.&as-os || 2.59e-os| 6.66e-as|| 3.o2s.o4| 2.76e-o4||no-7 um sonen ts 3 rms to ctose clinst3xmore || 2 m -03 -|| 2.s w e | 6.3n-os|| s.swa | 2.sm-os||

t
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Base cone DAnage reeeuency r = 2.60s-o5/reAn . -. ...... .. -

_ _ _ _
. .

. . . . . - -
-

_' _. ||
-

,

j
_ ...

|| || || neAsunes netAre9 to . || w asunes MLAret To ||

_
__

|| || || nm mucrm || nisic incuase [[
*

easic ser usemnow || || ||. -.. - -...- ,am || || __g|licw am enr as e re
lisoes = ocem |i licw am earl aesature ||

.

It il estt m or nasic s e r ese m se || occons I inc m se li !lleasicswurcowil encenenury . || no) I r - no) || nu i un - r ||(A) || (8> || (c) || m | (U || (r) | (s) ||
-------

unn svncu 4 or no-rosi ras to ctose - | |-----------l i - ----||- -1 --------Il --_-- g _ _||
~

c||ustaxaosic || a. m -os || 2.sw-os 6.sa-os|| s.4w e i 2.em-os11
unn sancu 4 or no-rosa rants to ctose ,

c||ust<xaosac || 2. m -os || 2.swa i 6.sa-osil 5.m-esi 2.e,cas || :
unn sonen r w e-zos6 rants to ctou e||ustrxaos6c || 2. m -os I| 2.sw-os| 6.3a-os|| s.4,e-asg a..we 11 3
connon cause raitme to nun or au conmssons ritacaciascca || 1.aon e -|| 2.sw-osI 6.rie-as11 4.rie-os| 4.4se-osgi i
u t ar vatve av-zos6 rants oren

e||nvenvaos6t || 2.16e-os || a.s,e-as| 6.ase-os|| s.49e-os| z.e,c-os||mean as a muss ani es 54, e, e a e um muino ||cansaecexy || 1.cos-os || z.sm-osI 6.we-asli, a.m-osI 6.we-as|| !
unir svncu u or no-more raits to ctose c||isusuxxc || 2. m -es || z.sw-os | s.,se-os|| s.m-osi 2. m e ||
unn svncu 4 or no-zors rants to ctose cliisussorac || z. m e || z.su-osi s.,se-osil s.sor-asI a. roe-os||
unn sonen 4 or no-20,6 ran to ctose

c ||rsussouc || 2. m -os || z.sw-osI s.,se-as11 s.m-osI a.m-os|| !
unn sonen 4 or no-2m rants to ctose c| list 4ricoxc 11 a. m e 11 a.59e-osI s.m-os|| s.m-osi 2.m-os|| ;
una svncu 4 or no-rioi raits to ctose cIlist4aioinc || 2.19e e || z.59e-asi 5. m as || s.m-osi 2.m-os|| }
unn sancu 4 or a rants to ctose eliisussuose 11 z. m -os || 2.su-osi s.m-osil s.m-osi a.meunn svncu 4 or nor rants to ctose c ilisus4xore || 2. m -os || z. mas I s.m-osli s.m-osI r. mas ||
tons mn earmy ornam (.i.o> ;

rllevention || 1.coe+no il 2.59e-osi s.ese-os|| z.6er-esI o.coexio 11 i
nv-wr rants to unain coom ctiivmaawt 11 2. wee 11 z.m-osi s.su-os|| s.m-esi 2.m-os||

,

raitme or netar 102-s to enenene ellanetoesxxe || 3.6se-os || 2.59e-osi s.sse-os|| 1. ras-os| 1.44e-os|| t
ratt u s w utar 102-6 to ru m i n c|laum6m || 3.6xas 11 a.59e-osI s.m-os|| 1. m e i 1.44e e || :
rantwe or utar iss-sx to enune climiessm || s.6se-os || . a.su-os I s.sse-as|| 1. m e i 1.46ee || |
rantae or utar tas-6x ro ensin e||aneissaxxe || 3.6se-os || 2.59e-osi s.sse-as|| 1. ras-osi 1.46e-os ||
mc sysun nor usrom arm usr en minmance

otintourcixxa 11 1.ase m 11 a.59e-osI s.aoe-as|| s.see-as[ z. m e ||

3

os noon u touvens rart to e m e||aenwiiarn || 3.54e-os || z.59e-osi s.m-os|| 1.rre-os| 1.46e-os||

,

os noon 12 touvens rart to o m clines12nw || 3.sse-os || 2. m e I . s.m-os || . 1.ne-os | 1.46ee ||connon cause rait w e or os noon te m s to e n
.

tess or insinonnir m rlines11m || 1.10E-05 || z. mas I s. m as || 4.7ts-osI 4.6er-as|| i

;

i fina 11 6. m a 11 2.60e-osi 4.6ae-os|| I m -os i 7.2es-os||
rv 67-i raits to ctose

e lirvervarine || 1.sre-os il 2.60s-os| 4.sor-as || s.46e-osi 2.ese-os|| !
auxiuany ont rune r61 rms to stant

c||sm61xxus || 9.s's-os ||- 2.60s-o51 4.3re-as|| 3.ose-Osi 4.42e-os|| !ncic rmwe to usme arm nst a minnmace olistancicxxa || 1.rse-os- || 2.60s-osi 4.24e-os|| s.on-asi 2.4a-os|| ;
,
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*NPvTs rnon PtanT x *Taste add-e1

ease core ennaGe rneGuencY
......... . .. ............................. . .. . ......T

= 2.6er-es/Yenn
............... ....... . .... .......:,_....

g||| || || neasmes metaise To || neAsumesmetaTe(To ||
,

|| || 11 nisc m ucf m nism incuase ||; easic car uscurTian || || ||............... ....- ...11..- ...-. ... ||am || || ||cw = = e m TI assotvie ' ||cw wene ennig asset m- |||| || emi |pors noT occw I w cnease _|| occons g inene m || t

,

TTre or easic event
||eas:C eveNr cate|| PacementirY || T(o) | T - T(o) || T(1) | f(1) - T || |

(o
11- (e) || tc) 11 ru i ces || cc) . cu ||

--

|| || ||-- 1 || . ----- I - -11 3

- --

ru tu u To u s m e ste ar m usr on m i m m ace o||ttostexxxx || z.cor e || 2.soe-os | 4.m-es|| 4.6ee-os| 2.cer e || toc Tamsronwa mao iment rauti c 1 pfu m e s || 1.s6e-m || 2.soras | 4.m-os|| z.eee-m | z.aw-m ||tc 103 ouam 52-30s ruts To unin coom cIpceosmit || 4.39e-os 11 a.soe-os1 4.ow-os11 9.4ie-os| 9.ise-o4||te m3a suPPtr euam 152-5o, ruts To unin cresce c Ipcessaso,t || 4.3ne || 2.coe-os| 4.ox-os||- ,.4ie-o4| ,.ise-o4||su acTonaTic sinunen CtoGGeo C||ssnaviosTr || 7.2aE-o4 || 2.60e-os| 3.90e-oS|| 8.o3e-os|' s.43e-os||comenient enosanitm or omPusswa rutuu in eewur ||ew || 9.soE-ot il 2.aoe-os| 3.77e-os|| 2.soe-os o.ooe.no|| :conTument er unmt non*comy n ||mc4 ems || a.coe-oz || 2.soe-os| 3.7n-os || z. m e | 5.aoe-or||connon cause rutuu or ese 1-1 ano 1-2 To oPen r||eversuitan || s.ose os || 2.m-es| 3.ne-os || 4.6es e 1 4.6se-os||

>

mum ruts To auan cao con att sanon insecTm o ||tausoner || i.coE-os || 2.aor-es| 3.ne-as || _ z. nee 1 z.coe or || ;

, ,

nz Tanc sas uw wuer vatve raits To nenun ctosse c ||wanonnit || 1. w e || 2.40e-osi 3.6,e-os|| 2.exa | 2.sna || ;na Tanx uause um nuer vatve rants To umin ctoses c||wanawat || 1.we || 2. sos-os| 3.m-os|| z.s3:4 | 2.sm-os|| ;av-344r ruts To unun ctosee e ti m = 344at || 1.44e-04 || 2.coE e 1 3.6w-os|| z.sx4 | z.sre e [[ny-3443 ruts To unun ctum
c || m a x43t || 1.44e # || 2.6er-os| 3.sw-osil .exa | 2.sna ||w-3444 ruts To unun ctom c ||= = 3444t || 1.44e * || 2.comos| 3.ew-os|| a.exa | z.sre e ||

-

.PEnaTon raits To inJaci stC - tooP In:TiaTot o||stetoPY || 4.coe-oz || 2.60s-os| 3.61e-oS|| 2.68e-o5| 7.80e-o7||rutune or ewann isz-soe To unin ct.osee c|pcessasont || 4.39e-os || 2.aoe-os1 3.56e-osil s.3n-o4 I a.twa 11 ;

,

so niere nowmcoveny racm ouTuee car. en nilucsoouf || i.zoe-ci || z.aoe-os| 3.ne-as1] z.cee | z.aocor||SV-7477 rAits To nena:N oPen - C||nveSV747Fr || ' 1.2se-o4- || 2.6ae-os| 3.2ae-os|| 2.83e-o4| 2.57e-o4|| |

,

no nica ev Pa ssou r|Inon= || _1.coe+co || z.soe-os| 3.in-as || 2.aoe-osI o.cor.m ||
1

'

imanat rocoe in row s (sewice um - se am noon) i||rs || 6.ma - || z.soe-os[ 3.o4e-os|| 7.44e-os| 4.sse-os|| t

-

cwc= vatve xP-6 rut To oPen clitvcstemn || 1. sum || z.60s-osI a.m-os|| 4.6es-osI z.ose e ||
,
"

cuecK VatVE xP-7 F4:ts To oPen C||tVestcMP7n || 1.31e-03 || 2.6aE-os| 2.70s-oS|| 4.6ee-os| z.oer-os||meat oms: su ve3 ruts To anun ctosse c ||asmanHL || s.21E-o4- || 2.6aE-os| z.70s-oS|| 7.sor-as| s.20e-o5||sus is rav u c |pasams ||. s.ou-os || z.m-os| z.4n-as|| 3. ope-m | 3.on-m ||rutwe or maam To ae. vaTen To nomtt o||mnanuP || 1.Wr-o1 || 2.60s-os| 2.44e48 || 2.6 M 4 | 2. m M ||nienst rtooo in row it um van - T.e. ,33 wasTi ||rti || 3.7ar-es || 2.aoe-os[ 2.39e-as|| 6.sor-o3| 6.47e-os||ya n wie r.onacomT in comet noon aliieso || 3. ode-m || 2.6ae-o5| 2.2se-oS|| 3.3se 4 | 7.see-os||
,

t
aos ei-7, '

[i
*

,
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INPUTS FROM PLANT X TABLE Add-81 i

BASE CORE DAMAGE FREQUENCY T = 2.60E-05/ YEAR
. ..... . ... .. .............. ............ ........... ... ............ ......... ... ................. ... . . . .. . || j

|| || || 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 8ASIC EVENT || BASIC [VENTCODE|| PROBABILITY || T(0) | T - T(0) || T(1) | T(1) - T ||

(A) || (8) || (C) || (D) | (E) || (F) | (G) ||
11 ----I l 11 1 Il- I -Il

INTERNAL FLOOD IN ZONE 7 (SERVICE WATER - SU RHR ROOM) I ||F7 || 5.60E-04 || 2.60E-05| 2.22E-08|| 6.55E-05| 3.95E-05||
LC 104 BUS FAULT C||A85LC104XG || 5.01E-06 || 2.60E-05| 2.14E-08|| 2.70E-03| 2.68E-03||
EDG B HX PLUGGED C||ENXEDG8XXF || 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||
250V BATTERY 3 AND BATTERY 6 COMMON CAUSE FAILURE F||D8A36CCCCR || 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||
FEEDWAIER AUX OIL PUMP COMMON CAUSE FTS F||FPMAOPCCXS || 7.83E-04 || 2.60E-05| 1.59E-08|| 4.63E-05| 2.03E-05||
LOOPAEDGESWFAILURETORESTOREAFTERTESTORHAINTENANCEO||ELOOPAXXXZ || 1.11E-04 || 2.60E-05| 1.53E-08|| 1.65E-04| 1.39E-04 ||
LOOP 8EDGESWFAILURETORESTOREAFTERTESTORMAINTENANCE0||ELCOPBXXXZ || 1.11E-04 || 2.602-05| 1.55E-08|| 1.65E-04| 1.39E-C4|| .

RELAY 14A108 FAILS TO ENERGIZE C||CRE14A108E || 3.65E-04 || 2.60E-05| 1.54E-08|| 6.81E-05| 4.21E-05||
SW PUNP 13 UNAVAILABLE DUE TO CORRECTIVE MAINTENANCE N||SPMPMP13CN || 5.07E-02 || 2.60E-05| 1.48E-08|| 2.63E-05| 2.60E-07||
COMMON CAUSE FAILURE OF SLC PUMPS TO START F||LPMP203CCS || 6.83E-04 || 2.60E-05| 1.42E-03|| 4.68E-05| 2.08E-05||
FAILL!.E 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||TD || 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 1445 FAILS TO REMAIN CLOSED C||H903445XXL || 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||
M0-2015 FAILS TO OPEN C ||RVI:M02015N || 2.92E-03 || 2.60E-05| 1.16E-08|| 2.99E-05| 3.90E-06||
BREAKER 52-302 FAILS 70 REMAIN CLOSED C||AC852302XL || 4.39E-05 || 2.60E-05| 1.13E-08|| 2.83E-04| 2.57E-04||
COMMON CAUSE FAILURE OF CS AND RHR INJ CHK VLYS 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 CLOSED C||AC852402XL || 4.39E-05 || 2.60E-05| 1.10E-08|| 2.T6E-04| 2.50E-04||
LC TRANSFORMER TRX30 INTERNAL FAULT C||ATWTRX30XG || 1.56E-05 || 2.60E-05| 1.09E-08|| 7.25E-04| 6.99E-04||
VACUUMBREAKERA0-[2382AFAILSTOCLOSE C||ZVC2382AXC || 9.38E-04 || 2.60E-05| 9.96E-09|| 3.67E-05| 1.07E-05||
VAttAH1 BREAKER A0-23828 FAILS TO CLOSE C||tv823828KC || 9.3BE-04 || 2.60E-05| 9.96E-09|| 3.67E-05| 1.07E-05||
VACUUN BREAKER A0-2382C FAILS TO CLOSE C||IV82382CXC || 9.38E-04 || 2.60E-05| 9.96E-09|| 3.6TE-05| 1.07E-05||

*

VACUUM BREAKER A0-2382E FAILS TO CLOSE C||tV82382EXC || 9.38E-04 || 2.60E-05| 9.96E-09|| 3.67E-05| 1.07E-05||

t
ADD 81-8
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tiNevis rhofi etaNr X TAetE Add-e1

ease Co?e ennaGe rRecuency T = 2.60s-os/ Year
................. ... .. ................ ...... ... . . . .... .. .......... .......... ..... .. __..... ... ... .,,

|| || || neAsuRes RetATre To || neAsuRe MLaree To |||| ||
,

|| -Risk ResuCTioN || Risk increase
||.. ... ......- . .. .. ..... ........ .||||ensic mur uscenen || ||' ;* || || ||CW MM event | Aesolun ||CW M M E m T|' Assot m || ,

|| || event |leoes = occa | u cuass || occus - | incary || j
Tyre or easic event ||easiceveNTcose|| raoenaltITv - || T(o) | T - T(o) ~ || T(1) | T(1) - T || j(a) li (m 11 (c) || <e) | <s) || (n 1 (s) || ,

||- || || | 11 - - | || !

Vacuun breaker a0-23str RAILS To ctose C||lV923:2rxc || 9.3se-os || 2.60s-os| 9.96e-o9|| 3.67s-05| 1.0?s-Os|| :vacuun swam ao-23sas rans to ctose c||rve23emexc ||- 9.3ss-os || 2.6ar-os| 9.96c-o,|| 3.67c-os| 1. ore-os|| !
vacuun s wa m ao-23 san raits to ctose c||rve23e2mc || 9.3se-os || 2.60s-os| 9.96e-o,|| 3.67e-asI i.on-as|| .

Vacuan eRenKeR ao-23e2K rAits to ctose c||rVO23e2Kxc || 9.3ee-os ||- 2.60s-os| '9.96e-o,|| 3.6re-os| 1. ore-as|| !

eua m 52-40s ra ns to m ain ctosee c||acsos24ast || 4.3 w-os || 2.60s-os| 9.s3e-o,|| ..sor-es| 2.24e-os||2
Ai 593 raits to oren C||NWwais93xN || 1.31e-o3 || 2.60s-os| 9.70s-o9|| 3.3se-os| 7.54e-o6|| [=x niaRy o n rune c6i raits to Run c |gerw6ixxxR || 2.4oe-o3 -|| 2.60s e | 9.62e-o,|| 2.,,e-os| 3.,oe-o6 ||

,

suam 52-30s rans to unain ctoses c||aceas230st || 4.3*e || 2.60s e | 9.4se-o,|| 2.41c-os| 2.ise-os|| :
,

earmy comon cause eern racroR r||eentesta || i. sos.oi || 2.60ee | 9.3ie-o,|| 2.60s-as| o.coe.no|| |Reic y st u i m 4262 roussee c||isRv4262xr || 7.aoe m || 2.60s-os| s.scee || 3.ene | i.ne-as || *

cu cK vatve esu-i-i ra ns to aren c |levc m u un - |1. 6.sie-as || 2.60s-osI s.74e m || 1.6o 4 | 1.34e-os||c u cK vatve esu-i-2 raits to oren c||evcesus2xn || 6.sie-os || 2.60s-osI. s.rse-o,|| 1.60s-os| 1.34c-os||
meroR msswe msoRs es-2-3-53 ase comon case raner llosessaeccc 'll 2.iar e || 2.60s-osI a.63e e || 4.34e-osi 4. ossa || ;
sus is rautr c||aesismua || s.oiem _ li 2.60s-osI s.4ee-o,|| 1.ose e ; i.ou-os|| ;

.

connon no.e raitwe or mcm rere runre to staar r||rrnraecco || 5.o0: 4 || 2.60s-osI a.2na || 4.26e e i.66e-os||
'

tc ios aus rauty c ||ancio3xs || s.oie w 11 2.60e-os| 7.ne-o, || 9.39e-osI 9.13e-os||cannon care ranws or usu ruws ein c/o to staar r ||erenicos || 3.6se a || 2.60s-os| 7.ise-o,|| 4.sse-os; i.,se-os|| 5

comunsare rune a ens. tune on eve rans to Run c ||rrnternu || 2.i6e-o3 || 2.60e e | 6.m-o,|| 2.,ie-as| 3.12e-os|| tconnon cause ranuRe or tev 1Rans 72 a,e,c,e r ||onnancen || 7.4wa || 2.60se | 6.76e-o,|| 9.3ie-o4| ,.oss-os:| t

suam 52-405 rans to unain ctosse c||aceos24ost || 4.3w -os || 2.6ac e | 4.see-o,|| i.76 4 | 1.soe # || ;
HrCi rune e-209 rAits To Run c||nrTr209xxt || 4.6or-os || 2.60s-os| 6.42e-o9|| 4.aoe-as| 1.4ae-os|| [
con rune e-se co m ecn vc nainrea mce nlirretexxen || 1.oss-o2 || 2.60s-os| 6.an-o, || 2.6se-asI s.zar-or|| :

i muroR inamermrety ems-ne te ios to oc m3 o||acco9am || 1.one-02 || 2.6ac-os| 6.an-o,|| 2.6se-osI s.aoe-orII |
connon case ranwe or ste sovies to nRe r||tvuniscce || 3.cos-os .|| 2.60e e 1 4.au-o,|| 4.see e 1 2.ose e || |toor A seGesu our roR corrective nainTenance n||stoorAxxcn || 4.s2e-os || 2.6oc-os| s.sse-o,|| 1.56e-os| 1.30e-as|| 'e
toor e mesu our a concenve amienece n||etoorexxcn || 4.sa-os || 2.60s-osI s.ese-o,|| i.saa ; i.3oem ||mRenm 52-sos raits to unain ctoses c||amos23ost || 4.3 w -os || 2.6ere l ' s.swe || i. sea | 1. m + ||

,

$

nes ei- ,
I
i

a

_ _ __ _ _ _ - - - - - - - - _ _ _ _ _ - _ _ _ _ _ _ _ - _ - _ - - _ _ _ - - - - - _ - _ _ - _ _ _ _ _ - _ - _ _ _ - - :
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TAete Add-81 ;
InrUTs enon etAnT X

;
Base cone .A M Ge reeGuencY T = 2.6on-os/Vean ij ;

, .. _

.....
t

- || || || masass utam = || mounes utam To ||._

|| || || nist w wcT m || nist incu ase || [

|| .
_

eAsie s m i u seairT m || || ||--.. . .-. ...

a* || || ||cu unen e m ij Asset m ||cu uma event | msetvie || !

|| -

|| emT || sors mT u cw | ucuan || ucas I incuAn || |

TYPE or 94 fC evenf ||9AsICeVenTcope|| receAetLtrY || T(o) | T - T(o) || T(1) | T(1) - T || [
"

t

m || m || m || m I m || m | m ||
|| || - || -| || -| || :

non-necomy rAcm ran Ac reven to en runs n ||co m ec || 1.coe-ci || 2.6ar e i s. m a || 2.6as-os| o.cosa || !--

comusus run connon noes rutmas r||rrariAscen || 2.23e e || 2.60s e i s.su-w || 2.76c-os| 2.sonos||

rit m to na co m et m asone sviTcu s etenu e c ||utcatur || 7. m + || 2.6ar e | 5.49e-o9|| 3.3se-os| 7.su e ||

connon cAuse rutuu or sv 3-14a Ane e To oren r||m3:42cen || 7.3n-os || 2.6as e I s. ar e || 1.oua | 7.4a-os||

tess u onutt cooune ||Tw || s.sm-o3 || 2.60s e i s.ue-o9 || 2.m e | 1.ou-o6 ||

connon cAwe rutuas To nun a cow smv rues c ||ce 2ascen || 3.soe + || 2.sosos| s.ioe m || 4.o6e-as| 1 us-os ||

conMon cAuse rAltune oF tev inAns 72 A AN B r||orL72ASNCn || s.62e-o6 || 2.60e-os| 4.91e-of|| 9.cou-os| 8.74e-os || |

connon cAuse rutwe or tev ums n c,. r||ortncnca || s.62: a || 2.6ar-es| 4.9u-o9 || 9.oot-os | s.74e-os || .

connon case rutuu To sunT or con semy rues r||cenr20 secs || 3.3m-os || 2.60e e 1 4.sve e || 4.on-os| 1.sa-os||

MnUAt MM su Yr3 ruts M umlN ctosee C||asnYr3HR || s.2M4 || 2.6ar e | 4.81s-of|| 3.54e-os| 9.36e-o6|| [

connon cAuse rutwe or tevet musans 6-sms r||rrtas2A9m || i.ese-os || 2.6ar-os| 4.6ss e || 2.m e | 2.sor-es || i

connon case rutune n esa runs riis c/o To un r||ernrisscen || 2.4as e || 2.60s-as| 4.sze e || 4.4n-os | 1.an-as || |

connon CAUse rAlttNie or rW 91-1 Ano rW 91-2 To oren r||rve9ss9:2n || 1.73e-os || 2.6ar-os| 4.34e-o9|| 2.76e-os| 2.sou-o4|| |

ConnoN cAUse rAttune oF rW 91-1 Ano rW 94-2 To oren r||rVC9ss952n || 1.73e-o5 || 2.60s-os| 4.34e-o9 || 2.76e-os| 2.soe-as|| j

cannon emu rutwe or rv 91-1 Am ew 97-2 To oren r||rvc9ss9nn || 1.73e m || 2.60s-osi 4.34e-o9 || 2.76e-os| 2. son-os|| !

connon cAuse rutuu or av 95-1 Ane rv 91-2 To oren r||rve9:29 sin || 1.73e-os || 2.60s-osi 4.34e-o9|| 2.76e-os| 2.sou-os|| !

connon case rutwe a tv fr-i Ano 91-2 To aren r||rve9129rin || 1.73e-os || 2.60s-os| 4.34s-o9|| 2.76e-os| 2. son-os||

HrCI AoP c-217 utaY 72/n rAlts To enenGire C||teter2n21re || 3.65s-o4 || 2.6aE-os| 4.29e-o9|| 3.7n-as | 1.1n-as |[
-|

no-20s6 metav 72r2r eAits To eneneira c||nner22r36e || 3.6se-os || 2.60s-os| 4.29e-of|| 3.7re-os| i. ire-as|[

no-2036 uta nnn ruts a eussire c linen 2ns6e || 3.6se a || 2.60s-os| 4.m-of|| 3.7n-es | 1.m-os|| !

,

no-mi uta nm ruts a ensin c ||m m ir6te || 3.65e 4 || 2.60e e | 4.m-o,|| 3. nee | 1.1n-as || ,

no-m1 uta nnr ruts a emens c ||m m m u || 3.6se a || 2.60e e | 4. m e || 3.ns-as | 1.ine || - ;

no-mi uta nnn ruts To enune c||=m2mu || 3.ase m || 2.60e e | 4. m e || 3.7n-os | 1.1n-os y ;

:

no-m2 utAv 72/1, raits To ensurre clinser2ir62e || 3.6se-os || 2.60s-os| 4.29e-of|| 3.7re-as| 1.in-cs ||

c| Inner 2tr67e || 3.6se-os || 2.6er-os 4.29e-o , || - 3.77e-as| i. ire-as|| :

no-2062 u tAY 72/2r RAILS To enenGI n c||nner22r67e || 3.65e-as || 2.60s-os| 4.29e-o9|| 3.7m-os| 1.17e-os|| [no-2o62 utAr 72hr raits To enemire .

no-2062 setAY 72/2, rAits To enenstre c||nur22r62e || 3.6se-os || 2.6er-os| 4.29e-o9||- 3.7re-o5| 1.1n-os || ,

i.

#

i
t

t
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - , _ _ _ _ _ _ _ _ _ _ . _ _ _
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InruTS rRon etANT X TA8tE Add-81

SASE core dam 6E rREQUEnCY T 2.6aE-05/ YEAR
,

.o.o.... ............ .......... ..... .................. .............. ................................ .......... ..... . . ... .||
|| || || nEASuRE: RELATED 70 || nEA$uRES RELATER' To || |
|| || || RISK REOucTIon || RISK INCREASE

'

|| -....-..-. ... - .. . .. . . .... ... ... ..||g| ;sAuc EmT wecueim || ||
Am || || ||cu num EmTI AeSotuTE ||cor m RE event | AemtvTE - || :

|| || Emi ilmsnoToccuR| ucuASE || occvRS | INCREASE .||
'

TYRE or SA5Ic EVENT ||5ASICEvEnTcoDE|| rRoeA8ttITY || T(0) | T - T(o) || T(1) | T(1) - T || ,

to || ce) || cci || co) | cE3 || (r3 | <s> || ;

11 || ||- | || | ||-- -

no-2062 utAY n/2n rut To Eunun e ||mEmmu || 3.6sE e || 2.6aE-Os| 4.m-09|| 3.m-osI
' 1.1?E-os|| -i

i. m e || t

no-2o62 RELAY 72/2n RAILS To ENERGIZE C||nRE722n67E || 3.6sE-Os || - 2.6oE-Os| 4.29E-09|| 3.77E-05|
no-2068 REtAY 72/2r RAILS To EnEMIZE C||nRE722r68E || 3.6sE-os || 2.6aE-os| 4.29E-09|| 3.7TE-Os| 1.1u-05|| [

<

no-2o68 RELAY 72/2n RAILS To enERSIZE e||nRE722n68E || 3.6sE-05 || 2.6aE-Os| 4.29E-09|| 3.77E-Os| 1.1TE-Os|| !
'

utAY 23 inia ruts To Ewnsin c||mEmsw || 3.6sE e || 2.6aE-os| 4.29E m || 3.m e | 1. m e || :

REtAY 23AK1 rAlts To EnEMIIE e||nRE23AK1NE || 3.6sE-04 || 2.6aE-os| 4.29E-09|| 3.7?E-05| 1.17E-Os|| f
utAY 23AK2 rut To E w nsI n e||m23A=2rE || 3.6sE-os || 2.6aE-Os| 4.29E-09|| 3.m e | 1.m-os||. j
REtAY 23AK23 RAILS To ENERGIZE e||nRE23AK23E || 3.6sE-Os || 2.6aE-Os| 4.29E-09|| 3.77E-Os| 1.1FE-05||
utAv 72/ir ruts To EwRsIn e ||mEnir36E || 3.6st e || 2.6aE-Os| 4. m e || 3.m-os| 1. m e ||
RcIc rune e-2or rut: To Run c ||Im20nxR || 4.6aE e || 2.6aE-Os| 4.06E m || 3.4ae | s.est-06|| t
connon cAust rutuu To Run or wel Ane wie evnes r||wfRearceR || 1.92E-os || 2.6eE-os| 3.9aE-o9|| 2.29E-os| 2.o3E-os|| |TRAnSronm R nu In n RnAt rAutT c ||nvunxxe || 1.56E-os || 2.60E-os| 3.90E-09|| 2.76E-os| 2.soE-os||

'

cost SrRAY TRAIN 5 ouf roR coRMcTIVE minTEnAnCE n||ctoTRaoxen || 1.6aE-os || 2.6aE-05| 3.7sE-09|| 4.9sE-os| 2.3sE-05|| |
'

; cannon cAust rutmE or vir 9 Ano 10 To Run r||Arwse,iOR || s.64E-Or || 2.6eE-os| 3.r2E-09|| 4.34E-03| 4.32E-03||
rAltuRE or LEvEt TRAn$nITTER 72e To orERATE c|left2372exR || - 6.26E-Os || 2.60e-Os| 3.64E-09 || s.40E-os| 5.soE-Os|| t
LInIT Su! Ten o4S/1 rAlt3 To cooSE (no-1987) C||RSono1987c || 7.00E-o3 || 2.6aE-Os| 3.33E-09|| 2.6sE-Os| 5.20E-07|| 7'RnR$v toor 2 our roR coRREcuvE nununAncE n||utoor2xxcn || 6.asE-o3 || 2.6aE-Os| 3.22E-09|| 2.6sE-OsI s.2aE-Or ||
rAILuRE or Su! Ten ions 198 To ctoSE C||RSn10s19ec || 6.57E-03 || 2.6aE-Os| 3.09E-09|| 2.6sE-Os| s.2aE-oT|| [
BATTERY 6 toSE etoun c||DruBA6EMIL || ' 3.6aE-o5 || 2.6aE-05| 3.02E-09|| 1.o9E-04| 8.35E-Os|| f

!conuci in-so2 ruts To umIn ctosee c |penla6502i. || 2.e9E e || 2.60e-Os| 2.91E-09|| 1.2rE-Os; i.oiE-04||
u u conTRot suiTen conucT rutmE To REmin ctosto e ipcmenest || 2.e9E-os || 2.6aE-Os| 2.91E-09|| 1.2n-Os | i.oiE-05|| l
es 12 connot suiTcn conucT rutom io umIn ctosto eIpcnesi2 cst II 2.a9E e || 2.6aE-Os| 2.9tE-09|| i.2rE-os| i.oiE-Os|| ;
rAltuRE or 152-501 contact To REnAla CtoSED C||ACn152501t || 2.89E-05 || 2.6eE-Os| 2.91E-09|| 1.2TE-04| 1.01E-04|| [rutuRE or 152-su conucT To unun ctosEe c Ipcutsasut || 2.s9E-os _ || 2.aoE e | 2.m-09|| 1.2n-04 | 1.ow-os||

,|rutu u or 152-6o2 conuci To Reno n ctosEn c |penismo2i. || 2.s9E-os || 2.6oE-os| 2.91E-09|| , 1.2 n-os I i.otE-Os||
4

rAILuRE or Act do2 CONTACT To REnAln ctoSED C||Acn1866o2t || 2.89E-Os || 2.60c-os| 2.91E-09|| 1.2TE-Os| 1.01E-05|| [
rutmE or conucT 1s2-502 To umIn ctosEn c|pents2so2i. || 2.s9E-Os || 2.6aE-Os| 2.91E-09|| 1.2rE-04| i.oiE-Os||

.

Ace 31-11
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raete Ad6-51iNeurs rMon eta.T X >

ease co n saw ee rRecuencY T = 2.6as-o5/ YEAR
||....... . . . . . . . _ _ _ - _ .

m_- .. .- ;

|| || || nenSURe RetAree To || naasuRes Retaise To. ||
|| || || ~ Risx ReeUCrion || Risk intRease ||

__ ||
sasiC event suscRirriaN || || ||... ...-

.usetm - ||cw uma evwr| assot m || |

= 11 || licw men evenil
Il || m ai li e not a cvR I wcum || aces | inemase || ;

Tyre or Basic event || Basic event cate|| rRaSa8itiiY || T(o) | T - r(o) || r(1) | f(1) - r || f

m || (e) || (c) || m I ces || <rs i c.) || |

11 || -11---- 1 II i 11 i
-

raitwe or comer 152-6oi to = win ctosee c||acnissoit || 2.swa || 2.6as-as| 2.,$e-o,|| 1.2re-osi 1.oss-os||
- -

reit w e w co m er 152-610 toRemincome. cllacntsstot || 2.swa || 2.60s-os| 2.,te-o,|| 1.are-os| i.oss-os|| ;

raitwe or comet suiten 1s2-502 comer to unin ctoseec |Insnis2so2t || 2.swe || 2.60s-os| 2.m-op|| 1.ma | i.ou-os || ;

mtwe or snowiren is2-6a2 comer to umin ctosee c||asnts26o2t || 2.sw-os || 2.6ac e | 2.m-os || 1.ma i 1.me# || :

suiten m:iss raits to unin ctowe c ||canissuet || 9.64e-os || 2.6ae-as| 2.ree-o,|| _s.4,e-os| 2.sve-as|| .

connon cause mtwe to oren w mass am no-irsa r||cusss4cen || 2. m a || 2.60s-os| 2.m-op || 3. m a | 1.sse-as|| ;

cv-ir2,raits to oren c ||mevinen || s. m e || 2.60s-os| 2.m-os || 2.6sem | s.2as-or|| |

: c u cx vatve as 1-1 m ts io ctose elinvcasisac || 4. mea || 2.6er e i 2.6se e || 3.2am | 6.2.e 4 ||
-

,

raitwe to maatty aum tus em systen oIptonumeY || 4.2oe-m || 2.60s e | 2.sie-op|| 2.60s e | o. ode +oD|| ;*

connon cause mtwe or asu ir an is to en rllevcewers= || a. m a || 2.6er e | 2.32e m || 3.iss a | 2.ma || !

connon cause mtm or etw 23 ano 24 to aren rllevcess254n || a.oss-o6 || 2.60s e | 2.su-op|| 3.m-os | 2.sw a || ;

connon caen mtwe or esv 4-1 m 4-2 to em rllevcesses2n || s. m a || 2.60s-os| 2.sa-oe|| s.ist a | 2.sm-os|| 4

raitwe or nur mxie to wenn ewmim c||cu mntw li 7. m -os || 2.6o: e | 2.one || s.4,e-os| 2.e9e-os|| i

c|loRexioim || 3.6se m || 2.60s-m | 2.on-o, || 3.me | 5.nea || ;

!

connon cause m ouw or r-sais to s uRr r||vwsaacs || 6.sre e || 2.60e e | 2.ox e || 2.6x-m i 2.6ae m ||i nur xiou mtwe

connon cause mtwe or este sanets runes to Smr rilvens6aucs || 6.m-m ||- 2.60s-m | - 2.oxe || 2.6xe 1 2.6ae-or||

uur isant raits to emoin clitussaxm || 3.6se * || 2.60e e | 2.on-or|| 3.iss e i s.46e-o6|| ;

nur isan2 raits to empeite c||misame || 3.6ss a || 2.60s e | 2.one || 3.ise-asI s.sa-o6 ||

nur mr mts to ammiu cliitemr,6e 11 3.65e * || 2.60 sos | 2.on-o,|| 3.ise-os| s.s6e-o6|| ;

: utar nir mt to enemin c limnirone || 3.6se a || 2.6an-os1 2.ou-o, || 3.iss e i s.4a-o6|| j
;

I

RetaY 721r raits To eneRGi2e c||Rer21rore l| 3.6se-os || 2.60s-os| 2.o2:'-o9 || 3.1se-os| 5.46e-o6||

utav 72ir raits to eneRe Ze ciliter:1erse || 3.6se-os || 2.60s-os| 2.o2e-o,|| 3.ise-as|. s.46e-o6|| [

RetaY 721r raits To eneRGits c||Rer21 rote || 3.6se-o4 || 2.60s-os| 2.o2e-o9|| 3.1ss-os| 5.46e-o6||

Reu f 72ir raits To enetails C||Rer21ro6e || 3.65e-o4 || 2.60s-os| 2.o2e-o9|| 3.1se-os| 5.46e-o6||

uur na mts to enRGite e limnwoon || ~ 3.6se-o4 || 2.60s-os| 2.on-o,|| s.ise-osI s.46s-o6||
!

uur n2r mts to entsiZe e limnna || 3.6ss a || 2.60e m | 2.on-o,|| 3.ise m i s.46e-o6||,

KuY 722r rants to eneRGite Cit'Rer22 role || 3.6se-o4 || 2.6ae-as| 2.o2e-o9|| 3.ise-os| s.46s-os|| ,

i
-

i ;
! act 81-12 I
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1 inrUTs reon etaar x va8Le add-81

Base come Banase eneouencY T =.2.aoC'5/Yean j
j

-.... . ... . . . . .... .._ .. .. . . . . . g| ;
|| || || nea5Unes metaire To || Masunes netAree To || |

'

|| || || nisK netUction || .isK inCaense ||
'

ensic enar uscuenen || || | | . -.... .-.....- - - .. ..
. .... . _ .||

'

ane -|| -|| ||cw mens mari assotu n -||cw === enwr| asset m ||,

|| || event || m s nor occa | eec. ease ||- occus - i. menease || .;
i m w easic m ar |leasicennrcow|| rsosaanm || no> I r -. um || nu | nu - r ||

'
,

m || (e) || (c) || m I m || m | m ||.
'

|| || 11 | || | || t
utar nar rans to eneneize c ||inneton || 3.6se-os || 2.sor-os| a.ner-o,|| 3.ise-as| s.46e-as||
wtu nar rans to swasm c|liurrarose || 3.6se-os || z.60e-as| z.am-o, || 3.isee i s.44e-as || ;
netAY 722r in Rs to enenGire c||iner22r96e || 3.65e-os || 2.60s-os| 2.ote-o,|| 3.15e-as| 5.46e-as|| !

utav nn rans to emastre c ||innerse || 3.6se a || z.6ae-osI z. ore-o,|| 3.ise-as| s.46e-as||' netar nn rans to emnsire c|linnnese || 3.6se-os || z.aoe-as| 2. ore-o,|| 3.ise-asj s.46e-as ||- ;
netaY 72n raits to enenGire c||iner2nN01e || 3.6se-os || 2.60s-o5| 2.o2e-o,|| 3.1se-os| 5.46e-os ||
utar nn rans to emneur c|liunmoon || 3.6se a || z.coeos| z.o2e-o,|| 3.isse i s.46e e ||
naar nn rans to ammare c ||innam |l_ 3.ese-os || 2.soe-os l ' 2. ore-o,|| - 3.ise-asi s.46e-as||
netay 72n raits to enenGire c ||iur2m0re || 3.65e-os || 2.60s-o5| 2.ote-o,|| 3.15e-as| 5.46e-oS|| {
cJs 13 rautt c||a8:1sma || 8.oie-os || ' 2.6ae-os|' 2. ale-o,|| 2.76e-as|' 2.sor-os|| ?

sus a rautt c ||assumm || s.ou-os || 2. sos e | 2.me-o, || 2.76e-osI a.sor-os||
nce si aus r m ti c||assacc31m || s.me-os || z.6as e | 2.me-o, || r.me | z.soe-os||
nce si sus ravtr c||msaccains || s.ois-os || z. son-os| z.oie-o,|| 2.76c-osI z.sor-os|| ,

4 cucK vatve em-4-z rans to orew cllevcesusam || 6. sir e || a.aoe-os| 1.m-o, || _s.s,easI a.me || ;

cow arnar min a ranune to nestone arren rest on naint o ||ctornassar || 1.iie-os || z.aoe-os| 1.ese-o,|| 4.26e-os| 1.66e-as|| ,

connon cmse rac e ran ene runr r||cmeera || i.coe-m || z.coe-os| 1.m-o, || z.aos e i o.com.co||
-

can our a comecnw naimance nlistoc=xxcn || 2.rie-ca || z.cou-osI- 1.54e-o,|| a.cor-osI o.coe+oo||
cannon cause raitune or tev inas ra a,s,c r ||onnasca || 1. m a || z.aoe-os| 1.m-o, || 7.23e-os| 6.9n-os ||
connan cause FAitune or tev rams 72 A,e,e r||orL72agect || 1.87s-o6 || 2.60s-os| 1.31e-o,|| 7.23e-os| 6.97e-os|| ,

coman cause ranune or tev nmi n a,c,e r ||onnaceca ||- 1.are-os || r.aoe-os| 1.sie-o,|| 7.rse-os| 6.m-os 1| ;
connan cmse ranuns w tev was n n,c,. r ||onnecm || i. ore-os || 2.6ar-as| 1.3ie-o9|| 7.rse-os|- 6.9re-os||
coman cause ranvu to aun or att innee a runes e||senria3cca || 5. m -os || z.aoe-as| i.m-o,|| 2.m-os | 2.m-os ||. ;

su rune nii rans to nun c|lsenrunriin || 9.74e-os || z.aoe-os| 1.24e-o,|| 3.are-os| 1.are-os|| ;

su rune nia raits to nun c||senrunrian || 9.rse-os || 2.earos| 1.e4e-o,|| 3.sre-as| 1.are-as||
suiten unsi3a raits to unain ctosee c||csnusisat || 9.6se-os || 2.6as-os| i.ase-o,|| 3.sre-as| 1.2re-as||.

r3-94-2 rAit To oreN c||rvCrWes2m || 1.4ae-os || 2.6ce-os| 1.21e-o,|| 3.46e-o5| 8.50s-os|| ,

r3-97-2 rAits to oren c||rverW,72ini || 1.4ae-os || 2.aoe-os| 1.21e-o,||- 3.46e-os| 8.see-o6|| !

!'

-

nos 81-13
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TA8te Ad6-B1

INrUTs enon etant X i

ease come DanaGe rneeuency T . 2.6as-os/Yean
g| 3. . . '...

.c _- .

|| || || M a:UnEs neLaTED To || M a WaEs nEtaTES to ||
|| || || u sx u n ction || ninx incasase || |

saarc mar usemnon || || || ||
,

m il 11 IICW MERE E M T) Asset M ||cW PMne EMT| aBOOt m || |
*

il || EVENT ||DoEsnofoccUn| DECMa:E || occtins | .IncnEast ||

type of Baslc EVENT ||BasleEvenTtote|| regemetttTv || T(o) | T - T(o) || T(1) | T(1) - T ||
~

;,

u) || (e) || (c) || m i m || m- .i (s) || :
"

t

|| -l i ----- -11 1-- II -l ||
-

commars evne a enne. mt rune rans To aun e lirenterrn || 2. w -os || z.6oe-osi 1.m-o,|| 2.6se-osI s.nas-or || :

1.m-o,|| 2.m-es| 2.6er-or|| !

cacx vatw xr-3-1 rans to en c ||tvcumm || 6. sir e || 2.60s-os| - 1.m-o,|| 2.63s-os| 2.6aE-o7|| ;

cuecx vatve vr-3-z ra ns to oren c||tvcumxm || 6.sie-os || 2.6er-es| F

L nur 4acois ma con rans to ennare (4 0) c ||m4acoise || 3. m e || 2.6ae-asi 1. m e || 2. m e | 3.m-m ||

esis suam isz-sor rans to unin nom e Ipcusason || 1.sa-os |1 z.6ae-os| 1.ase-o,|| 9. son-as| 7.aoe-as||

esta snaren 1s2-602 rans to umin ctosee c |pcsisason || i.4a-os || z.6as-os| 1.oss-o,|| 9.sou-os| 7.aon-os||

resmAm ene e-as connective maintenance n||renraenxcn || i.soe-or || z.60s-os| ,.4,e-So|| z.6an-asi o.oas.oo|| ;

ca cx vatve t w-4-1 ra ns to e m c|pvcessaim || 6.ste e || 2.6os-os| 9.36s-1o|| 4.oss-os| 1.43e-as|| .

nur mxia seemmires c ||cnei4miar || 7.aoE-os || 2.sou-os| 9.1ss-to|| 3.s7e-os| 1.z7-os|| |

,

onecxen suis rans to unun ctosse c |pesension || 4. m e || 2.6ae m | s. sos-1o|| 4.m-osI a.ose-as|| !

c||tumsternan || 6.ooe-os || a.6as e | s.m-io|| 4.ese-osi 1.4a4 ||

no-ao36 wur um camcis ran to ctou e |Incunin36c || 9.7,e-as || 2.6as-os| s.4es-to|| 3.46e-as; s.see-o6||! ste raux wmn ruts

no-aou neur una comers rut to ctose elincamanc || 9.7 ,s-os || 2.6er-usI s.4es-to|| 3.46e-osi s.saE-o6 || ;

no-2o61 netav 72/in contact: rAlt To Ctose C||ncn?21n65C || 9.7,e-os || 2.60s-os| s.40E-1o|| 3.46E-os| 8.58E-06|| t
-

no-ro6i netav 72ian contacts rait to ctose c||ncararn6sc || 9.7,e-as ||. a.60s-osI s.4eE-ia|| 3.46e-as| s.ser-o6 || [

no-ao6a u tav 72/in couracis rart to ctose c||nenTrinarc || 9.7,e-os || 2. sos-os| s.4es-to|| 3.46e-os| s.seEo6|| :

Mo-2062 KtAv 72/in CONTACT: ran To ctose C||ncn72in67c || 9.79e-as' || 2.60s-os| 8.48E-1o|| 3.44E-o5| s.seE-o6[[ f

no-ao6a muy nna comers rant to ctose c |lucnnas6ac || 9.7 ,s-os || 2.soe-os| s.sas-to|| 3.46e-asI a.ses.o6 || .

>

no-ao6z netay nna comers rut to ctose c||nenTren67c || 9.7,e-os || 2. son-asI s.ess-to|| 3.46e-os| s.see-o6||'

no-aose utav nna comers ran to nose c ||nennenac || 9.7,e-os || a.6os-osi s.4ee-io|| 3.46e-osi. s.sse-o6|| t

no-2068 MtAv 72/2n contacts raft to Ctos C||nCN72in68c || 9.79e-os || 2.6as-os| 8.48e-to|| 3.46e-o5| s.ste-o6|| L

u uv 23an s co m ers ra n to ctose c|Incursanse || 9. m e || 2.6an-asI s.4se-ia|| 3.4a-osi s.see-o6|| ;

nur 23 axis conTects rut to ctose on too csr tevet c||ncursaxise || 9.7 ,r-os || 2.sor-os| s.4ee-so|| 3.46e-as: -s.see-o6||

nur asaxas comcis ran to ctoss on men vous tem c||nenz3axesc || ,.7,e-as || 2.soe-osI s.seE-io|| 3.46s-os| s.ses-o6 ||

RetAv 23.x27 confaCTs ralt To ctose C||nCn23ax27c || 9.79E-os ||. 2.6ar-o5| 8.40E-10 || ' 3.46e-os| s.s0E-o6|| |

RetAv CONTACT 23ax2s rAlts To ctos C||ncN23an29C || 9.79e-os || 2.6as-os| 8.40e-to|| 3.46e-os| s.sSe-o6||
'

.

av-3o39 rafts To M naIn ctosEt c||nvanV3as9t || 2.16E-o3 || 2.6aE-o5| 7.96e-10|| 2.63E-os| 2.6an-oT|| .

!.

L

:i
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INeurs 7aon etant x Taste Add-e1

| ease come sames rneGuenCY T = 2.60e-as/YeAn ,

. . .||. . . . . . . . . . . . . . - . ......... - .- - - ... . ... .. .. .. . .. ..

( || || || neasunes netAree To || naasunes setArea TO ||
|| || || use wwcrm || usx incuase ||

eauc ennt uscurra || || | | -----..- --.....--.--. -. | |
| an || || ||cw van seri assam ||cw men earl w.am ||

|| || eer |poes = occa | wcnase || aces | m e nse ||
1Yee or en Ic event ||easic evelfr case || rnoonsILITY || T(o) | T - T(o) || T(i) | T(1) - r ||

m || m || (c) || m | m || <r) I m ||
|| || || I || 1 ||--

| es ran vsrio ruts to em c |pewsriona || 1.40e-os || z.soe-osI r.ase-so|| e.rae-asI s.6ae-os11
e6 ran vsr9 raits to aun C ||arwar9xxn || 1.40e-os || 2.6ae-M | 7.e5e-to|| 8.22e-os| s.62e-o5||
ste ru n e-aos-a m t to sta r c ||tremosax: || s.swe || 2.6ar e | 7.rre-ia|| z.6x-M | 2.me ||
ste ev e e-nos-a m ts to erant c ||tewaosens || 5.sse e || z.60s-os| 7.m-io|| z.6xe | z.aos e ||
netar xitsa rutuu e|pnexitsaxe || 3.6se-os || 2. sos-osI r.sre-to|| 2.sie-os | - 2.oss-os||
carna oss unavutaas on a conuctive minrenance nIpe=iinuen || 1.3re e || 2.60s-os| 7.4se-to|| .. ras-osI s.see m ||'
earney sai unvutaste sue to comecim nunnnance n |peasaixxcn || 1.3re e || 2.60e 4 1 7.4w-to|| e.are e | s.6ar-es||
nce 34 aus rauti c |pasacc34xs || e. owe || 2.aor e | r.aoe-to|| 1.16e-os| 9.cou-os||
nce 44 aus rauti cIpesacc44me- || ..ow-os || z.aore | - 7.aoe-to|| 1.ia-os| .9.coe-os||
rutwe or uste sante rue a to star c||vensensus || s.9ie-ae || z.60s-os| 7.soe-$o|| z.aoe-os| o.cos.oogi
run r-sa ruts to svant c||vresaxxx: || s.,te-on || z.aoe-as| 7. son-to|| 2. sos-os| o.coe.co||
run e-se mos to iraar c||vewseurus || s.9te-ae || 2.60s-as| 7. ion-to|| 2.aoe-os| o.coe+oo||
unsre sawte ruw A rMt To stant C||vews6 aux: || s.91e-o2 || 2.60s-o5| 7.1oe-1o|| 2. doe-as| 'o.coe+ao||
cmam no mean rutwe c|leeceuxxn || 7.sar e || 2.60s-os| 6.7,e-so|| 3.46e-as| e.see-os||
canun eso mwon rutwe eipecesoxxxn || 7.aze-os || 2.60e-osi 6.7,e-ia|| s.sae | e.see-os||.

ao as-se ruts to en c||wcaeasien || r.swa ||- z.aoe-os| 6.sa-1o|| 3.4a-osi s.see-os||
cmcx vatve wci-io ruts to en c||wcwena _ || 7.su-os || z.sor-es| 6.34e-to|| s.ue-os| e.see-os||
cwcx vatve wci-is ruts to aren c||wcwcrian || 7.s u-os || 2.60s-os| 6.34e-to|| 3.ue-os| e.sse-os||
CHecx vatve HrCI-9 rafts to aren - e||wcarcto9n || r.31e-as || 2.40s-os| 6.34e-10|| 3.46e-as| e.see-os||
ca cx vatve w o-i m ts to oren c||wcwoirin || 7.su-os || - 2.6as-os| 6.34e-so|| 3.ca-os| e.ser-as||
cmcx vatve wo-a ruts to aren c||wcwoarra || 7.s u-os- || 2.4ae-as| 6.sa-io|| 3. sue i s.see-os||
wc stem time sanin ano ataan rait on initiat sinar c||wnsteatne || r.sie-os || 2. sos-os| 6.34e-to|| 3.46s-os| e.ses-os||
russwe sunen es-i as nor ctose on teu on enessene clinsersintre || 7.su-os 11- 2.soe-os I - 6.su-io|| 3.we-osi s.ses-os ||
veo cant swety ruse moueur e |proveoxxxt || 7.zoe-as || 2. son-as| 6.au-io|| 3.us-osi s.see-os||
no-isr, ruts to usin oren climaoism || 2.4oe m || a..as-os| 6.ase-io|| . 2.ne-os | r. sos-os||
cv 14ro ruts to num oren e||wacv14w || 2.40s-os . || 2.soe m i 6.ow-seli - 2.ra-os| 2.soe m ||
isotanon vatve cv-14re mts to umm oren e liwaeviarer || 2.sor-es - || 2.som e | 6.ase-se|| a.nem | 2.sosos||

Aos ei-1s

a .

_._._4 _ ...._._.,.,,..,__w __m- ..,-,_,m.~.m --.___+-.--..-ev -..___.mm , - , . . . . . . _ . - . . _ _ _ ~ ,_m.. ._. _ _ - _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ - ____ _____.__.___u,_ .
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inrUrs enon Ftant x ragte Add-e1

i

Base cone onnase enemencY T . 2.6ae-os/YeAn
-.. . . . ||

|| || || nea:Unes netarse to || neA Unes wtarse to ||
|| || || nisK neeUcrion ||- ni K intwase ||

..|g |msic event nicnierson || || | | - . ... ..
- .

Ano il 11 |lceruneneevenil assotare ||coruneneevenr| assoture ||
|| || event ||soesnotoCcun| Kenense || occons | intneaM || ,

TYrs oF Basic event ||BasiCeventcate|| rnosatit:TY || 1(a) | T - r(o) || rei) | 1(1) - T ||
w || . ce> || cc> || m | re) || <ra | cn) - g|

|| --Il --li --I 11 -l il ,

ecv-34 son raits to usin en e|| mrv 34saar || a.40s-os || z.oe-as| 6.on-se|| z.m-o4| 2.soe m |g

rev-34 sos rants a nemin oren c|| mrv 34scer || a.4oe-os || z.som e | 6.on-toil a.m-o4| 2. son a ||

rantwe or utar 95-7 to ennens c|lwe,srum || 3.6se-o4 || 2.soe-os| s.rse-to|| a.76e-os; i.see-o6 || -
rutwe or utav ,s-a w emneus cline,sexxx || 3.6se a || z.aoe-as| s.m-io|| 2.76e-osi 1.56e-os||

wei-31 ruti ro en c||wcweisin || 6.su-os || 2.m-os| 5.64e-ia|| 3.46e-asj s.m-os|g ,

wei-32 ruts w en cilmcarci3an || 6.su-os || 2.som e i s.ese-se|| 3.4e-os| s.see-as||
i

ConsensarE rune A rafts to nun e||rrarinxxNn || 2.oie-o4 || 2.6as-os| s.36e-to|| 2.06e-o5| 2.4a: 4 ||
24 movam Ave ont run ruts to sunt c||rrernaars || 7.ose e || 2.60e e 1 4.m-io|| 2.6ar a | o.coe+ao||

-

!

esu row citi e ruts to sunt c ||erwisicus 11 s. m -o3 || z.60e-os| 4.on-io|| 2.6er-es| o.ou+oo||

en row citi e ruts w saw cIlerwimx 11 3.2 ,e-os || 2.aor-os| 4.on-so|| 2.soe m i o.coe+oo||

u n conew sson n i r u ts to a m c |lacacwiu || 2.64 e || 2. m e i s.sas-to|| 2.63e-osI a.60s-or ||

cownsson iz mmitante eve w comerm namenance n||acnewiacu || z.4ae-or || 2.6ac-os| 3.sze-ia|| 2. son-os| o.ooe+oo|| ,

cownsson is unvutaste sue to comctm numaance n||ncnewi3cn || z.40e-oa || z.sor-os| 3.sas-to|| a.me-osI c.on+oo|| i

eat wavutante escause or conective nrwimmace n||esceaixxcn || 9.72e-os || z.coe-os| 3.4ee-to|| 6.19e-asi 3.5,e-as||

e m t sit our ran con n er m m m em ace n||=cetixxcn || v.ne-os || 2.aos e | s.ser-to|| 6.m-os| 3.5,e-os|| |

ramt esii our a connerive nanntenance n||seceitixcn || 9.rae-o6 || 2.soe-osI s.as-to|| 6.1,e-osI s.s,e-asli !

ramt sati our ran conectm mmrmance n||wcezi1xcn || 9. m -os || 2.6ae-as| 3.4se-to|| 6.1,r-osi 3.5,e-as|| |

cweic vatve ao-ne ruts to en c licvewium || 6. sin e || 2.60e-asi 3.sou-se|| 3.ow-os| 4.,4e-as || |

cu cx vatve es-9-2 raits to open c||cyces,axin || 6.sie-as || 2.6er-osI s.soe-to|| 3.cos-os| 4.,4e-os|| :

nce 33A 50s raUtr c||aesucc33ae || 8.oie-o6 || 2.60s-o5| 2.89e-to|| 6.1,e-as| 3.59e-os|| !

nce 43a sus unty e||assncc43as || s.oie-os || 2.soe m i 2.s,e-to|| 4.m-os I . s.s,e-os|| !

nV 1459a raits to nemin ctosse c||wn145,aut || 1.44e-o4 || 2. son-as| 2.78e-to|| a.rge-as| 1.82e-o6|| f

n us, ruts to wwm ctosee c||mi45, ext 11 1.44e-os || z.aoe-as| 2.m-ia|| a.rse-os| 1.sas-os || [

ev is6an ruts m unun ctosa c ||mi4eout || 1.44e + || 2.6as e | a.m-io || . a.m-os I - 1.sas-os|| ;

- clim14eoext || 1.44e m || z.aoe-as| -2.m-io|| 2.ree-osI 1.sae a || [w moe ruts ro unun ctosa .

cv 13 4 ruts to unin ctosse c||mer3a4xxt || i.44e-os || 2.6oc e | a.m-io|| 2.ree-as| i.sar a ||
arr an ruts to sunt c||rrwaams || 4.soe-os || 2.6ee-os| 2.see-toil a.eos e | o.coe+on|| t

i

[
i
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INPUTS FRob PLANT X TA8LE Add-81

BASE CORE DAMAGE FREQUENCY T = 2.60E-05/ YEAR

m . m ........... ... .... ......... . . . .. .. . ... . ............... ......... ..... ... ...... . ... ||
|| || || ItEASURES RELATED TO || NEASURES RELATED To ||
|| || || RISK REDUCTION || RISK INCREASE ||

BASIC EVENT DESCRIPTION || || ||=...==.......=..=..=..... =..=..=. .==..===.===...===.=. ||
AND || || ||CDFUNEREEVENT| ASSOLUTE ||CDFUHEREEVENT| ASSOLUTE ||

|| || EVENT ||DOESNOTOCCUR| DECREASE || OCCURS | INCREASE ||

TYPE OF 8ASIC EVENT ||8ASIC EVENT CODE ||- PROBAeILITY || T(0) | T - T(0) || Tei) | T(1) - T ||
<A> || <8: || (Ci || <D> | <E> . || <r> | <si ||

11- Il 11 I il I ||
ESU PUNP P111 D FAILS To RUN C||EPNP111DMR || 2.16E-03 || 2.60E-05| 2.63E-10|| 2.60E-05| 0.00E600||

ESU PUNP P111C FAILS To RUN C||EPNP111CXR || 2.16E-03 || 2.60E-05| 2.63E-10|| 2.60E-05| 0.00000||'

REACTOR LEVEL SENSOR LIS 2-3-672A FAILS 70 CLOSE ON LOU C||0SY672AINC || 7.31E-05 || 2.60E-05| 2.63E-10|| 2.96E-05| 3.64E-06||

FAILURE OF PRESSURE SUITCH DPIS-1473 C||MSPPS1473C || 1.31E-03 || 2.60E-05| 2.37C-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||

.

ADD B1-17
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CALCULATED IMPORTANCE MEASURES FOR PLANT X TABLE Add-02

............................. ....... ........................................ ............................................... ... . ...... ..... . ......|
|| RISK REDUCTION RANKINGS || RISK INCREASE RANKINGS

||...-..............................-.................................................|.|.....|eASiC EVENT DESCRiPr:0N
|

AND ||FUSSELL- | CRITICALITY |RISKREDUCT.|| BIRNBAUM |RISKINCREASE | RISK ACHIEVE. || CUM % RISK |
TTPE Or eAs C EVENT ||vfSELY | | v0RTN || | | WORrN || CONTRIBUTION |

||T-T(0)/T RANK |(BIRNAU)/TRANK|T/T(0) RANK ||T(1)-T(0) RANK | T(1)-T RANK |T(1)/T RANK || T-T(0)/Suft|(A) || (8) (C) | (D) (E) | (F) (G) || (H) (I) | (J) (K) | (L) (N) || (N) |
||- --- | ----| ----|| ----| ----g ----|| |

C . COMPONENT /NARDvARE rAitURE 274 || | | || | | || |
F = COMMON CAUSE FAILURE 68 || | | || | | || |
I = INITIATING EVENT 24 || | | || | | || |
M = UNAVAILABILITY DUE TO MAINTENANCE OR TEST 24 || | | || | | || |
0 = OPERAT03 ERROR 25 || | | || | | || |
R RECOVERY FACTOR OR PROBABILITY 14 || | | || | | || |

|| | | || | | || |
429 || | | || | | || |

OFFSITE POWER NON-RECOVERY AT 30 MINUTES R||0.51100 1 | 0.51264 1|2.045 1||2.08E-05 232|T.54E-06 323| 1.29 324|| 9.29% |
LCSS OF OFFSITE POWER I||0,50800 2 | 0.50882 2|2.033 2||1.6TE-03 36|1.66E-03 36 | 64.90 36 || 18.53% |
OFFSITE POWER CONDIFIONAL HON-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% | i

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% |
(FFSITE 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-REC 0VERY OF 0FFSITE 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 CONDITIONAL 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 DEPRES$URt2E 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||0.16400 9 | 0.16411 9|1.196 9||5.18E-03 18|5.17E-03 18 | 200.00 18 || 65.93% |
RPS NEtttANICAL 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 20NE 12 (SERVICE WATER - T.B. 931' I||0.09420 11 | 0.09392 10|1.104 11||1.11E-01 2|1.11E-01 2|4270.00 2|| 69.36% |
INTERNAL rt00D'iN m E 4 < SERVICE VATER - R.8. > 896-) i||0.09310 12 1 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 208tE 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% |
0012 rAitS 10 m C110.05270 15 | 0.o5168 15|1.055 is||i.62E-04 99|1.60E-04 100| 7.16 100|| 74.47% |
Dati faits TO RuN C||0.05140 16 | 0.05135 16|1.054 16||i.60E-04 102|1.59E-04 104 | 7.12 104|| 75.40% |
BREAKER 83304 FAILS 70 tLOSE 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 Os EDGE!W FtmP 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% |
teSS OF FW i||0.03800 19| 0.03797 19|1.040 19||1.76E-05 242|1.66E-05 241| 1.64 239 gi 77.83% |
CONNON CAUSE FAILURE On EDGESU PUNP 11 AND 12 To START 'F||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 INMCT SLC - TURO TRIP INITIATOR 0||0.03160 21 | 0.03166 21|1.033 21||2.06E-05 236|1.98E-05 235| 1.75 235|| 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 82-1
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catcutATeo inconTAnte neAsumes ran rt mT x . |

.. ... .__ ...

|| um nesucem unums || nm acneue neums- g| g._e .. __

-

|-
--. . - - - - -..-

8Asic mnr wicairnen ||
Am ||rvwtt. | cuncAtav . | ma nwcr.|| Simem | nm menuse | um Acnim. || em x nw|

tm or eAnc est || venty | | wom || | ! vo m ||co m eur m i

||T-Y(o)/r nAnK| (8:nNAU)/r n%et| T/r(o) nAnK||r(1)-r(o) nAnK| 1(1)-r
nFA|T(1)/r RANK || T-rCo)/sm|

(n || <8) (c)| co) <s)| <r) ce)|| cn> cm)| cJ) <x>| ct) cm)|| cn) |

|| ___ | _| _____ __-| | ___ | __ | __ __-g | g

eus 8mAm isa-saa ruts to ctose c ||o.m8so 23 | o.oz843 23|1.oe9 23||i.50ea 108 | 1.see-os 1081 7.os 108|| so.o9x-|_ _ _ _ _ _ _ _ .

snV rAtts To Ctose As enessUne enors c||o.o283o 24 | o.o2825 24 | 1.o29 24||4.83e-os 172|4.76e-os 172| 2.83 172|| So.61x |

i ||o.oaso as I o.orsas 27|1.mr as||i.9m-os 369 | 1. m a 3m | - 1.os su || 81.o9x |

||o.amaa m | o.ousr as|1. oar 26||9.sae-os 28,|8.84e-as 289 | i.34 288|| 83.36x |neunt sanoun

wc run e-20, ruts to star c||o.o254o ar | o. ors 39 26|1.oz6 27||4.46e-as 173|4.39e-os 173| 2.6, its|| 82.o3xnsiv ctosune

nowr non-nconny racion a rv rues n||o.oe4ao 28 | o.oess4 28|1. ors 28|Is.sa-os 333|4.94e-as 3ss| 1.19 ssa|| 8 .46x |

ncic run e-aor ruts to star c||o.o220o 29 | o.orars 29|1.o23 29||4.sse-es in | 4.29e-os in | 2.6s in || 82.88: |

es12 rants To stAnt c||o.o226o 3o | o.o2259 3o|1.o23 3o||1.50s-G4 109 | 1.sre-o4 109 | 7.os 109 || 83.a9x |.

c||o.orrso si | o.orrsa si|1.o23- si||i.sn-o4 no | 1.m-o4 sio| 7.os iio11 83.70: |
-

eieset amma comon c== rutune to sunT r||o. ort 6e 32 | o.ozi6a sa|1.022 32||4.8w-o3. 2a|4.8m-oS 22 | 189.oo rz|| m.on |son ruts to siAnt

connon cAvu eAcm ron m cinceir sneams r ||o.m9so 33 | o.m89s 36 | 1.m9 33||4.9as-os 3s7|4.4as-os 358| 1.17 3s9|| 84.44x |

i||o.o19ao 34 | o.o1897 33|1.o19 34||1.64s-os 37|1.64e-oS 37 | 64.20 3r || 84.78: |

c ||o.m8so - 35 | o.m896 35|1.019 ss||4.aoe-os its|4.24e-os its| 2.63 its|| 85.53x |nessun tocA

C||o.01890 36 | o.o1896 34|1.019 36||4.29s-os 1M | 4.24e-os 176| 2.63 176|| 85.4rx |Ho-8 ruts To mure

orenAion eitUTes soRon 8v rAitine To cominoL teWst o||o.o1860 37 | o.o1859 37|1.o19 37||4.83e-as 171|4.78e-o5 171| 2.84 171|| 8s.81x |no-r FAlts To oren

Avro runsten sutica iz rutee to runsten to Au smtv c ||o.mr4e 38 | o.mns 38|1.m8 38||2.s8e-o4 6512.sre-o4 67| 30.90 ri|| 86.1rx |

r u tune or Ace isa-sos to e n e ||o.m46o 39 | o.oi461 39|1.ois 39||1.6re-o4 v7|1.6as-o4 97| 7.23 97|| 86.3 ,x |
-

nes etecinicAt rAnne r ||o.m4so 40 | o.m45z 4o|1.ms u ||1.8w -oz s|1.8w-az s | rzr.co 5|| Os.6sr |

rAttune Or Ac8 152-408 to oren c||o.014so 41 | o,o14so 41|1.015 4o||1.61s-o4 100|1.61e-o4 99 | 7.18 99|| 86.92x |

wc een ruts to orente c ||o.m36o sa | o.m363 42 | 1.m4 42 ||4.04e-os 178 | 4.aoe-os 178| z.54 178|| 87.ux |

nasu rune e-nu rui.s to am c ||o.m3so 43 | o.m346 43 | 1.ms 43||i.62e-o. 98[1.6ar-o4 98 | r.zz w || 87.cx |

ncic een ruts to cream c ||o.m34o 441 a.otsu 44|1.o14 44||3.9u-os 18o|3.,3e-as 182| 2.si 185|| 87.6sx [

een se rune e-iite rArts to saw e||o.0133o as | o.oi333 4s|1.o33 as||1.61r-o4 101|1.6ae-o4 Soi| 7.16 101|| 87.9ax |

es r m vse ,rAits to stAar c||o.o129o 46 | o.01294 46|1.013 46||1.s'4-o4 11111.sse-o4 iii| 6.98 iiz|| 88.13x |

es rm vsrio ruts to sunt c ||o.m29o 47 | o.01290 47|1.013 4r||i.sse-o4 113|i.sseo4 its| 6.,6 113 || . 88.36: |

muton ruts to insect ste - miv ctoine ininAvon o llo.ma6a 48 | o.maso 48 | 1.oi3 48|y.iss-o6 sasIr.soe-as 3ri| 1.3o sai|| 88.59x |

F||o.0124o 49 | o.o1233 49|1.o13 49 ||4.aoe-o2 4|4.aoe-et 4|154o.co 4 || 88.82x |

i ||o.m:2o a I a.mmas so | 1.ma so.||4.sse-o3 m|4.sse-as a [ n.no a|| 89.o4x |r met Y2a SUS rAutr

r-217 HrC AUs. . L rune rAits To :TAnr r||o.oi18o 51 | o.o1178 51|1.012 si||3.98e-os 179|3.9se-o5 18o | 2.52 18o|| 89.26x |tAnse tocA .

t' ||o.oss2o 52 | o.o1118 52|1.011 52||9.26e-as is2|9.23e-os 152| 4.ss 152|| 89.46x |
come senAv rune r-2005 rAits To nun

. .

Aos 82-2
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CALCutATe9 incoRrAnCe neAsvRes roR etAnr X TAete And-82 !.

c.c...... _............... ... . ............ .. ............ - . . .. ...... _ ... ...... .. ... . . .. . .| ;

|| Risk RetocTion RANT w6s || Risk increase Rankings || | {
sasic ennt namnen | |--- ---| '- - - - - - - - - - - - - = = - - - - - - - - -

Ann ||russett- | cRiricA:.ity |RisxResucr.|| a:RusAun | Risx incuAse | Risx Acnieve. || con x Risk | '!
'

T m or eAsic event ||vesetr | | uoRin || | | uoprn ||conTRisuriang

||r-T(o)/r RANK | (siRn*S)/r RANK | T/r(o) RANK ||T(1)-T(o) RANK | T(1)-r HnK|T(1)/r Rank || T-T(o)/ sun |
n> || <s> cc)| ce: cn | <r> cs>|| cn> cm)| <J) (K)| <t> cn>|| cn> | t

---| ----- - | | -|-- -1- -|| |- {||-- - -| ---- --

neci srse unmitAnte sue To usT n ||o.moso 53 | o. mons 53 | 1.mi 53||3. sere isai3.asse is31 z.4s ia3|| e9.66x | ;

natuu or comer is2-30s To ctose c ||o.moso 54 | o.most 54 | 1.mi 54||i.60e4 103|1.sor-o4 ior | 7.is = || a9.es: | t

eensu rune e-utA eAits to suRr c ||o. mom . ss | o.mo66 56|1.o11 sa||i.60s-os = | 1.sor a - 103 | 7.15 in3|| 90.osx - | !

rAituRe or co m c7 isa-sos To ctose c ||o. mom 56 | o.morz ss | 1.mi ss ||1.s m a 106|1.ssee 106 | 7.os ior|| 90.zer | |
s nouR non-a r m nc a rot m c m eRv R ||o. mom 57 | o.coes6 74 | 1.mi 56||z.rse-or 392|o.coe+m 423| i.co 404 || ,o.ux | |
connon cAuse rAituRe To s u Rr or nec Ano Reic runes r||o. mom se| o.mou 57 | 1.mt sr ||4.ne-os ss | 4.ne-o4 ss| i,.ao ss|| so.63x | |

'

emsu rune e-ine uits To suRT c ||o.moso 59 | o.otos4 sei1.011 59||1.sse-o4 ior|1.sas-os ior | 7.os so6 || 90.ezx |
m e roR nits To nA = Atty e n sv-4234iss An 593 o||o.oiono do | o.otooi 59|1.oio 60||s.aie-o6 3s4|4.94e-o6 354| 5.1 , 355|| 93.oix |
2 or a vacuun eReAKeRs rAit aren r||o.oo983 61| o.co983 61|4.oio 61||8.66e-o4 47|8.66e-o4 47 | 34.3o 47|| 91.19: |
OreRAToR rAit To inject ste - torn iniT AToR o||o.co982 62 | o.co999 do|1.olo 62||6.sor-o6 330|6.24e-o6 329| 1.24 32s|| 91.3rx | [
orr site cover sism unmitAete (unson-noi iniT event > r ||o.00972 63 | o.co972 62|i.oio 63||1. ire-o3 39|1. ire-o3 39 | 46.co 39|| 91.54: | ;

eG 1z rAiLvRe To Restore ArTeR Te:T oR nAinTenAnCE o||0.00957 64 | o.co958 6s|1.o1a 64||1.sse-o4 114|1.54e-o4 lii | 6.94 114|| 91.72: | |
'

eG 11 rAituRe To Restore ArTeR Test oR nAinfewAnCe o||o.co956 6s| o.co956 66|1.oio os||1.54e-o4 11s|1.54e-o4' 115 | . 6.93 115|| 91.89x |
nituu or Rer emaR isA To en c||o.co9ss u | o.co9a 63|i.oto ~ 67||9.3se-o6 291|9.1oe-o6 2es| 1.ss 2ar || 9z.o6x |
nitu u or m e m w R n o To e n e||o.co9ss 67 | o.co9a u | 1.mo 66|19.35e-o6 29aI9. son-as as6 | 1.35 aos|| 9a.24x |
connon cAuse nituu or Att 3Rvs To oren r||o.0093s 6s I o.co934 67|$.009 6e||i.49e-o3 3a|1.49e-03 sei ss.30 se|| 92.41: |
eG12 ouT rom Te ring n||o.co933 69 | o.co932 6s|1.009 69||1.54e-o4 116|1.54e-o4 116| 6.93 115|| 92.58x | {
eGu ouT m usnas n ||o. mon ro I o.co931 69Ii.009 ro||i.s4e-o4 117|1.sse-o4 117 | 6.92 sir || 92.75x | r

nov no-irs 4 n its To e n c||o.co924 n| o.co9zs toIi.oo9 n ||a.e4e-as iss|s.sie-os iss| 4.39 iss|| 9z.9ix | |
<s m u n non-Recow RT rAcToR ouTsi e conr. Roon R||o.cosas 72 | o.coe97 n | i.co, 7z||9.33e-os 293|9.ioe-06 rer | i.35 res|| 93.oer | |
RCiC unAvArtAete eve To Test n||o.00879 73 | o.co000 72|1.co9 73 ||3.ne-os 184|3.69e-os 184| 2.42 184|| 93.24x | '

snAtL tocA i||o.00856 74 | o.00857 73|1.009 74||2.78e-o4 61|2.78e-o4 di | 11.70 61|| 93.39x | ,

ni surmasion root tent r||o.00e41 n I o.coesi n | 1.cos n ||z.19e-or 404|o.coe+on 4a4| i.co air || 93.54x I !

cannon cAuse nitme or vsr 9 Ano io To TARr r||o.costi 76 | o.cosio 76|1.cos 76||4.ree-os 23|4.ree-o3 23 | iss.co 23|| 93.69: | |
toss or co m u m vAcoun i||o.corsa n | o.wrn 77|1.cos n ||t.ose-as zari1.o4e-os asa | - i.4o asa || 93.s3x | [
con smT rune e-aone rAits To suRT c||o. mist ra | o.cor49 rs I i.cos - 7s||s.6se-as is6|s.63e-os 156| 4.3z is6|| 93.97x | .

innRa t rocos in zone 1 ( m us m e m eet su Ao i llo. cons ni o. con 4 n|1.007 n ||3.9ee-o3 as|3.9ere . as | 154.00 as|| 94. m |
mi insecnon min ouT rot coRRecnw mimmace n||o.corza ao | o. corr 4 ao|1.cor so||3.m-os tes | 3.6te-os. iss | z.39 iss|| 94.24 |

oreRAfoR rAits To Cross Tie service =AfeR To consenset o||o.co653 81 | o.co653 81|1.007 81||i.70s-or dos |o.coe+on 415| 1.0a 423|| 94.3sr | 1

.Giz our a conecnw mimmace n||o.co61s sa | o. costs saIi.cos sa||t.53e-o4 119|1.s3e-o4 119| 6.as 119 || 94.47x | ;
e

!
r

Ast 82-3 |

__ - __- - _- - - - .- . . - . . . - . _ . - _ - - - - - - - - - _ _ . - - - _ ._ ___-_2.



- -. _ _. _ _ _ _ _ ,_ _ __

NEDC-32644-A -

!

TABLE Add-81
INPUTS FROM PLANT X

~

3

BASE CORE DAMAGE FREQUENCY T = 2.60E-05AYAR
-||. ,

. .... .. ... . ___ _. .. _

|| MEASURES RELATED TO ||m ...... ..........
|| || || MEASURES RELATED TO

. || RISK INCREASE ||
|| || || RISK REDUCTION

-||
8A5IC EVENT DESCRIPT10N || || ||.. .. =...=... . . --_

-

AND || || ||CDFUHEREEVENT| ASSOLUTE ||CDFWMEREEVENT| ABSOLUTE ||
t

|| || EVEET ||BOESNOTOCCUR| DECREASE || OCCURS | INCREASE || |

TYPE OF BASIC EVENT ||8ASICEVENTCODE|| PR0848tLITY || T(0) | T - TfD) || T(1) |- T(1) - T ||' |

(A) || (8) || (C) || (D) | (E) || (F) | (6) || ;

11 li -11 1 11- | || |

I||S2 || 8.00E-04 || 2.58E-05| 2.23E-07|| 3.04E-04| 2.78E-04||
i-

HI SUPPRESSION POOL LEVEL F|| TORUS 2 || 1.00E+00 || 2.58E-05| 2.19E-07|| 2.60E-05| 0.00E+00||SMALL LOCA
,

COMPvM CAUSE FAILURE OF VSF 9 AND 10 TO START F||AFNWSF910$ || 4.40E-05 || 2.58E-05| 2.11E-0T|| 4.81E-03| 4.78E-03|| |

LOSS OF CONDENSER VACUUM I||TC || 1.90E-02 || 2.58E-05| 2.04E-0T|| ,3.64E-05| 1.04E-05|| {

CORE SPRAY PUMP P-2008 FAILS 10 START C||CPMP2088XS || 2.25E-03 || 2.58E-05| 1.95E-07|| 1.12E-04| 8.63E-05||

INTERNAL FLOOD IM ZONE 1 (TORUS RING HEADER BREAK) !||F1 || 4.80E-05 -|| 2.58E-05| 1.91E-07|| 4.00E-03| 3.98E-03|| j

HPCI INJECTION TRAIN OUT FOR CORRECTIVE MAINTENANCE M||HLOHPC1XCM || 5.18E-03 || 2.58E-05| 1.88E-07|| 6.21E-05| 3.61E-05|| |

OPERATOR FAILS TO CROSS TIE SERVICE WATER TO CONDENSER0||FSWXTIEXXY || 1.00E+00 || 2.58E-05| 1.70E-07 || 2.60E-05| 0.00E+00|| 1

DG12 OUT FOR CORRECTIVE MAINTENANCE N||ADLD012XCM || 1.05E-03 -|| 2.58E-05| 1.61E-07 || 1.79E-04| 1.53E-04|| ,

!

DG11 OUT FOR CORRECTIVE MAINTENANCE M||ADLDG11XCN || 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 OPENF||RvM3VALVEN || 2.92E-05 || 2.58E-05| 1.58E-07|| 5.43E-03| 5.41E-03|| 7
'

UPS INV. Y71 INTERNAL FAULT C||AIVY71XXXR || 9.67E-03 || 2.59E-05| 1.45E-0T|| 4.08E-05| 1.48E-05||

SLC HANDSWITCH 11A51 FAILS TO OPERATE C||tSM11AS1XR || 6.57E-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|| t

|
ALL SIX RHR/CS PUMPS FAIL TO START F|| RPM 6PUMPSS || 2.33E-05 || 2.59E-05| 1.22E-07|| 5.28E-03| 5.2SE-03|| [

LC 52-104 BREAKER 401 FAILS TO REMAIN CLOSED C||AC8052401L || 4.39E-05 || 2.59E-05| 1.20E-07|| 2.76E-03| 2.73E-03|| I

LC TRX40 SUPPLY BREAKER 152-609 FAILS TO RENAIN CLOSEDC||AC8152609L || 4.39E-05 -|| 2.59E-05| 1.20E-07|| 2.76E-03| 2.73E-03|| |

COMMON CAUSE FAILURE 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|| t

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|| f
I

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 FM 97-2 TO OPEN F||FVC971972N || 1.73E-05 || 2.59E-05| 1.18E-07|| 6.81E-03| 6.79E-03|| |
;

REACTOR TRIP WITHOUT TUR8tNE TRIP I||TUOTT || 9.00E-02 || 2.59E-05| 1.15E-07|| 2.70E-05| 1.04E-06||

RCIC UNAVAILA8tf DUE TO CORRECTIVE MAINTENANCE N||ILORCICXCN || 3.53E-03 ' || 2.59E-05| 1.15E-07|| 5.85E-05| 3.25E-05||

CEACTOR PRESSURE SW PS2-3-52 A88 COMMON CAUSE FAILUREF|| ESP 52ASCCC || 2.12E-05 || 2.59E-05| 1.14E-0T|| 5.38E-03| 5.36E-03|| t

C||ESR8S1980F || 7.20E-04 || 2.59E-05| 1.12E-07|| 1.81E-04| 1.55E-04|| [

Eoc LOOP 8 STRAINER PLUGGED C||ESRBS2414F -|| 7.20E-04 || 2.59E-05| 1.11E-07|| 1.80E-04| 1.54E-04|| IE3W 8.S. 1980 PLUGGED
'

OPERATOR FAILS TO START FEEDPUMFS AFTER A TRANSIENT0||FRFPOPERAY || 2.80E-03 || 2.59E-05| 1.08E-07|| 6.45E-05| 3.85E-05||

',

ADD 81-4 !
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Tasle Add-s2CALCULATE 8 InPo4Tance nenSUnes ron roant X :
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , , . . . . _ . , ,

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

|| nisK u sociton panKinas || nisK Incnense malatinGs || | !
'

usic est uscenen ||...... ...... ...... .. . .. . .. .... .......... .. .... __ ,_

?

aa ||russett_ i caincaun i assx m uct.li m neaun i msK ancmse I nisx acmtve. || cm x usr|
1 m a easic swur ||vesetr | | vo m II i | ||com.,non|

||T-T(o)/T nawK|(silalau)/TnawK|T/T(o) nANK||T(1)-T(o) nANK|-T(1)-T manK|7(1)/T salst|| T-T(o)/ sun |
>

_

'

m || <s> cc>| m <n | (n m || cm n> | u> cm | cu cm || cm |

|| ____g___ _-1 ___-|| ____| __ ___ ____| __|| |.-

in lis.osee zoo | 3.oue zos | z.ir zoi|| w.m |_____ __

waar rans to en c ||o.ms44 us | o.cosu us|i.cos - uz ||s.me-os - ze 3.oss-os 2o1|z.ir zoo || w. ,sx ;
no-ro m rants to e n c flo.mus 114 | o.mus in | 1.on
menton rans to urussene ax no mures> o||o.mso us I a.cos47 ios | i.ms us |Is.sie-os 35,g4.4as-o6 36o| i.ir 3.o|| ,r.oor | ,

mum rans to inner ste _ toss w com innam o ||o.msss si6 | o.cosss its|i.cos si6||2. ire-o6 367 | z.ase os _ 36s ; i.as 36: gi ,r.o6x | ;

menace tes tm inmanns emr |[o.mm urI o.cou, ur|i.cos ur||2.ne-os na|z.ne-os zu | 1.sz zu || 97.12x |
~

mennat noon in row a (conessm senwice vam . :||o. costs usI o.msa u s | i.cos - u s |I4.e4e-os 54|4.ase-os. 54 | i ,.6o 54|| ,r. tex | :

ursu nce tre teac co m on cause rac a r||o.msos it,| o.cossi 116|1.cos si,||s.5,e-or si,|7.soe-or 37, i 1.o3 3so|| ,r.z3x | .

~f

met aux on rune r-ar ruts to aun c||o.002so iro| o. corr, 120|1.cos izo||3.oze-os aosi3.oze-os zos | 2.56 zos || ,r.rer |

toss or senwice un m ||o.0027, 121 | o. mar, it,|i.cos tai ||s. ore-os issis.o6e-as iss| 4.5a ise|| ,r.33x i ;

su ur ruts to oren e||o.mzn 122| o.mu, m Ii.ms in lir.zoe-os as | o.me.m 417| 1.m an || ,r.3sx |

su 145 rAns to oren c ||o.co2n 123 | o.co139 166|1.cos 122||7.2ae-as 4or|o.cosm 416| 1.co 411|| 97.4s: | j

izsv oc sanen su an ezi ranne sue to connon cause r ||o. core, 124 | o.come 122|$.on $24||r.iza-az 3|7.tze-or 3|2740.o0 3|| ,r.4sr | r

acic es ruts To enm ello.oorse us i o.cozsa us | i.cos us||2.su e na|z.ex-os n4 | _
z.o, n4 || 97.s3: | |

connon cause rutuu w ev er one on runes a nun r||o.mzs4 t a i o.coas4 u4is.cos sa liz. nee a i a.m-os . a l' u.6o u || ,r.ser | t

una sunen 4 or no-amz rans = ctose c Ilo.cora ur | o.coza4 inIi.mz u,||r.s,e-os zo6 I z.sw-os no| 2.11 no || ,r.ex | ,

unn sancu 7 * no-zos6 rans a ctow c llo.cora no i o.00244 imIi.coz nolla.sw-os zo,|z.sw-os zu | 2.11. .ziz|| ,r.66x I !

no.7 unn svncn ts 3 rut To nose c ||o.mzu 129 | o. mz44 us|1.ma in ||z.s9e-os zos|z.e,ee aos | z.u aos|| 97.nx | [

umr svncu 4 * mzosi rans to ctose e lla.oozu no | o.mz44 us|1.002 us||z.sw-os zor|z.su-os zo, I 2.n zu|| ,r.rsx 1 !

neun vatve n-zos6 rans crew c||o.cors, 131 I o.00240 12,|1.002 isz||z.s,e-os zio|z.s,e-as zia| z.ii zes|| 97.sor i !

connon cause ranne to em * att comessons r llo.ma, 132 | o.cors, iso | 1.00: 131||4.4se-os 56I6.4se-os 56| is.so 56|| ,r.asr |

muren sees mi semis au es sa, e, e a e men nourno llo.cour us| o.cour - us | i.cozis, ||2.ric-os zzo|2. roe-os - ri,1
3.37 . uz || 97. sex |- i

usIi.mz usII6. ire-m in | 6.$6e-os in >

unn sancu 4 * no-zors rans to ctose c ||o. cons u4 | o. cons | 2.o4 azi|| ,r. ,zz |

unn sancu 4 w a rans to nose e llamare us | nmzza uz|1.ma u6||2.ric-os air 1z. roe-os azi| z.os zzz || 97.97x |

unn sanca w w no-zors rans to ctose c |lo. cons u6| o.come ur|i.coz us ||2.ns-os an | z.m-os naI a.os zzsII ,s.oix | ;

una svnca a w nor ruts to com cIle. cons uri o. cons us I i.cor - us liz.nem zis j z.mm . zu | -z.os aro|| ,s.osz | ;

unn sancu 4 * wzom rans a ctose c |liuxins us I o.maza u4|1.ma m ||z.rie-os 221|2.rou-os azo | 2.os air || ,s.o ,x | r

unn sancu 4 or enco rans to ctose c ||o. cons n, | ' o. cons us|i.oor 140 ||2. nee zu | z.me zu | z.os zu |I es.ux | f
5

um svncu 4 * no-am rans te etm c ||o.mns imI o. cons us I i.coz u4 ||z.ne-os zi,Iz.ros-os air | 2.os_zi,|| ,s.irr |

av-20,7 rans to mun ctoses c Ilo. cons in | o. cons n,Ii.coz in ||r.ne-os n s | z. m e 22s| z.os zie|| ,s.ux i

tous renn sanear mam (.1.o> r ||o. cons uz i o.cozas im It.mz uz ||s.ess-os
4o, | o.coe+oo - so6 | . 1.o0 aos|| vs.ax I g

m sz-s ;
,

!
!
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Taste add-e2 ,

CatcUtaTee incoRTante nea:Unes roR etanT x g t.. . ..
.. . .... _ .. ... ...... ..... _

.m... .... . .....
i

| || RISK NeUcilon RaNKIlles || RISK Increase RanKIIIes || |
|. ..

ensIC event esscaIPTIolt ||=.. =====... .. . ... .. ... ... ...=
.

Anp ||russett- | cRITIcattTY | RISK M OUcT.|| elanpun |RIsKIncMase | RISK Acuteve. || ctNI: RISK |
f

TYes or easic event ||Vessty | | voRin || | | nomin ||collTRIeUTBon| r

||T-T(o)/T Rank | (ellat*U)/T RalIK| T/T(o) ,naleK||T(1)-T(o) RallK| T(1)-T Rank |T(1)/T Rank || T-T(o)/ sun | !

(a) || (e) (C) | (e) (e)| (r) (e)||. (n) (I)| (J) (K)| (L) (n)|| (n) | |

|| --|- ----| -|| ---| --| --|| |; t
- -

move w utar w-s To swune c|lo.conos u3 | o.coam us i 1.002 us Ili. w a m I t. w e 124| 6.63 123|| se.a ,x |

moon w = tai m-6 To swane c||o.conos us i o.coam m I i.com us ||i.ur+ m I t.aea m| 6.63 12s|| w.m i :
mtwe w utu ie34x To ennene c|lo.conos us I o.coam i n | 1.com m ||i. w a sa | 1.ae+ w| 6.63 m || ,s.3n | ;,

ranwe w =tw iss-5x To swune c||o.conos m I o.coam uti1. coa 14s ||i. w a m i 1. w -os iz6| 6.63 126|| Se.4cx | ,
'

nrci smen nor usTom arm usf oR mimmace o||o.00ao0 ur | o.co19, us|i.com ur |p.m-os . ris | z.ree-cs ris| z.er zis|| w.ux |

| es noon ti toon Rs rant To oren c ||o.am9, us | o.mi,9 147|1.com us ||i. w a 127|1.w-os iza | 6.63 tas|| - ,s.4ex | .

t'

iu|1.co 149||t.46e-04 126|1.46e-os 123| 6.63 izr|| se.six |-

es noon iz tov e s m t To orem c||o.co199 u 9 | o.00199 . us|1. coa 150||4.6se-osa | 4ase-os as | isi.m 24 || w.m | |
connon cause raitun w es soon tems = om r ||o.om,e 150 | o.om,e
toss = insinun m m ||o.ameo isti o. mire m | 1.coz ni ||r.33e-o6 m | 7.aee-o6 326| 1.za 3a || ,s. ex | |

rv 67-i eaits To ctose c ||o.omr3 isa| o.omis in Ii.ma na ||2.ese-os a u | a.s6e-os zu | z.io zu || se.61: | |

cuxiuan one. rune e6t mts To smr c ||o.mus iss I o.omas isz|1. coa iss ||4. usa 360|4.uem 35,i 1.ir 3se|| ,s.64: I t

Reic mtwe To name um usi oR minnwance o ||o.mus n4 | o.mm in | 1.ma 154 |p.4ree 225|z.4ae-as zu | 1.93 ra || ,s.6n | ;,

te musronnen m4o amenat ravtf c ||o.omeo iss | o.co159 iss|1. coa 155||a.6se-os 33|a.6se-o3 33 | 103.00 33 || ,s.rox | |

mton To usme ste um nst on minmance o ||o.omeo m i o.mua 15411. coa 156 |p.ase-os aa,|z.oss-os - zari 1.so 229|| ,s.rs: | !

te ios swam sa-3m mts To uman ctosee c ||o.omss 157 | o. min 157 | 1.ma ne ||,.15e+ - u | 9.us-os si| 36.ao 45|| ,s.76: | |
-

te m3a suerty swam 152-50, nr s To umin ctosee c ||o.omss m I o.omss 156 | 1.com _157 il9.ise-os - si|9.ise-o4 4a | 36.2o 4a|| ,s.7,x |

su autenanc smien ctoasee c||o.0015o 159| o.co1si ise|1.com is,||s.44e-os 16e|s.43e-os 16e| 3.o, 16e || ,s. ear i :
*

commnenT war unwn non-ncem = |lo.am45 wo I c.-ara isi|i.coi ni||s.see-or 3eiis.aoe-or 3er | - i.oa 36|| ,s.ux |

conenan rnosaenm w omrussun move in natte ||o.cous ni| o.miu no | 1.om uo||3.m-os 4to|o.cos+oo sor | 1.co 4io|| w. err i i

orsum mts To am ca m au sanan inacnon o||o.miu na | o.oma m | 1.om us ip.97e-or se,|2.60s-or 3,o| i.oi 3e,|| ,s.e,x | |

connon cause m tun w use i-i m 1-z To = = r ||o.omu as I o.m144 1s9 | 1.001 162||4.6se-os as|4.6se-o3 as| iso.oo as|| ,s.,ax | ,

n2 TalIK tlaute tilIE Mtler VKVe ralt To RenalN ctosee c||0.00142 164 | o.co143 164|1.o01 165||2.sre-o4 69|2.sre-o4 ro | 1o.90 69|| 9e.,sz | |

u-sus mts To maarn ctosee c||o.couz 16s | o.00143 16s|1.coi 16e||a.sre-os 71|z.sre-os isI so.,o ro|| ,s.,rx | ;

u-3uz mts To nearn ctosse c ||o.oma u6 | o.mus us I t.am us |p.sna se|2.srea rii io.,o 67|| ,,.cox 1 :

na Tank sas um neun vnve rans To nenun ctosse c Ilo. amu wr | o.am43 161|1.o01 167||a.sre-os to|2.sre-os 69 | io.,o 66|| ,,.oax | |
-

w-sus rans to naarn ctosee e lla.ama m i o.ames na|1.cos us ip.sn-os u | 2.sre m ra| io.,o 73|| ,..as: I ;

orsum ,ans To inncT ste - teor inniuon o lla.mm m| o.oma iro|1.cos u,||e.16e-or 3eo|7. sos-or 3eo | 1.os 31,|| ,,.or: | ;

mtwe w enma isz-30s To namin ctosee c |lo.om3r - 17e I o.cour wei1.cos m ||e.iie m seie.m-os se | 32.ao 4e|| ,,. son | |

30 non non-wconn nem evTsin coni. noon = ||o.mut iri i o.coi36 169|1.coi iri||a.94e-or 3,o|z.6as-or 3,e| i.oi 3,s|| ,,.iaz | t

sV-74rr rafts To Re m In oren c||o.0013 172| o.00124 171|1.aos 172||2.sre-o4 72|2.sre-os 6e| 1o.90 6e|| 9,.isz | f,,

f
a

[
'

a

m era |
!
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CALCUtATee InPoRTA#ce Measures rom PtANr X TA8Le Adf-82

_ .... ... ........ .. ... ... ......... .. . . ......... . ....... .. .... ..... .. ......... ... . . ,

|| H5Kumr*aamas || - uw Ncmga nAmms || |-

.Asic emT uscueTm ||....................~............................................- |

m ||russett- | camcAUTY | MsK ReeUCT.|| BIMBAm | MK messe | MsK ACMidVs. || cm X HR|
T m or eAsic e s t ||vesety | | mm || | | vom ||comienioN;

||T-T(o)/T RANK |(BIRMAU)/TRANK|T/T(o) RANK ||T(1)-T(o) RANK | T(1)-T RANK |T(1)/T RANK ||'T-T(o)/ sun |

m || <s) <c)i m mim to || = m |. m m| co = || cm |

---- | | -l - --- | ---|| -| ------- -- t ----|| |- - - - ----- ----

No msN en mssue r||o.00122 in i o.00122 m | 1.001 in Ip.m-os 411|o.coe+oo 422| 1.00 429|| 99.m - |

immAt rtcce a row s (senvice uAm - se nHe noom ||o.00117 174 | o.00i17 173|1.001 174||4.ese-os iro|4.e4s-os iro| 2.e6 170|| 99.i ,x |

mNuAt sms: su vs3 ruts to umm ctoses c|10.001o4 m | o.00104 its | 1.mi m ||s.20s-os 169|s.2ae-os 169| 3.00 169|| 99.2ix |
cucic vAtve re-6 ruts To oceN c||o.mio4 m | o.omos m | 1.001 m ||2.ose e no | 2.ose-os m| 1.ao 231|| w.23x |
cNOC VAtVe NP-r rMLs To oPeN c||o.00104 1rr | o.co105 1r6|1.001 17T ||2.oBe-as 231|2.00e-os 230| 1.80 228|| 99.2sX |-

as a rAuti c||o.00094- tre [ o.ooo,s m |i.mi 17s||3.oree 29|3.oree 29| ii9.oo 2,|| ,,.26x |

rutm or omATon To m vAm to Norwit o||o. coo 94 m I o.mio, its|1.o01 179||2.e4e-or 39: |2.6ae-or se,| 1.01 393|| 99.2sr |

NieRNAL rLoo N Zone 11 (r: M WATet - T.8. 931' West) i||o.o0092 18o| o, coo 92 180|1.001 18o||6.4re-o3 12|6.4re-o3 12 | 250.00 12|| 99.3aK |

30 m uTe Non-w cov m m coNrnot noon =||o. coons sei | o.cooer isiIi.mi 1st||r.56e-os su | 7.54e a m| 1.29 322|| w str |
imeAt rtooo a 2cw 7 <senvice vAm - su em noom i||o.oooss se2 | o.omes ia2|1.001 1a2||3.95e-os tai |3.9se-os m|

2.52 m || 99.33: |

tc 104 aus eAutt c||o.ome2 w3 | o.onos3 in3|1.001 te3||2.6ese 32|2.6ee-o3 32 | 104.00 32||- 99.34x |
ree e Mr coussee c ||o.amn ses | o.omn tas | 1.mi tas||1.m-m m | 1.m-m m| 6.x m || 99.x x |

sou sa m A rtusu . c||o.coor3 Ses i o.o m r3 1s4 | 1.mi ses Ili. m a 12e | 1. m a 12s1 6.x 12e|| 99. m |
rsov aumr 3 m . Army 6 connoM case rutuu r||o. coo 69 _ ies I o.coas, 1e6|1.001 te6||t.s3e-o2 6|1.e3e-o2 6| 704.o0 6 || 99.3s |

smAt rnon mwAm NAsm cometten ruts tov c ||o. coo 6s ist | o.coor 1er | 1.001 ist||2.60e+ 6s|2.6ere 65| 11.00 65|| w.m I
reseWATea AUX ont PunP connoN cAUse ris r||o. coo 61 188 | o. coo 61 188|1.001 188||2.o3e-as 23r|2.o3e-os 234|

1.78 233|| 99.40x |

teor a emsv rutwe to usme Arm usr on mmreNANceo ||o.amso is, | o.amso 1e9 | 1.om m ||t. m -o4 ui | 1. m a ni | 6.x 131|| 99.42x |

too, A seesse rutune To usTone Arm usr on mimmNcro ||o.caso m I a.conso- 190|1.001 1a9||i.39e-o4 iso |1.39e-os iso | 6.36 t3o|| 99.43r |

ntAr 14cos ruts to enno 2r c||o.00059 191 | o.coas9 191 | 1.001 191||4.21e-as irr|4.21e-os 177| 2.62 177|| 99.44X |

su runP 13 uMAVutAete eUs To connective MINYeMANce N||o.00o57 192 | o. coos 4 193|1.001 192||2.rse-or 393|2,6ae-or 399 | 1.01 400|| 99.45% |

connoM cA m ru tune or ste e a rs To s m r F||o.00os5 193 | o.00055 192|1.001 193||2.o8E-os 233|2.oge-os 228| 1.80 227|| 99.46K |

rAntone or m set ram t coNrAct To ctose c||o. oms 2 -194 | o. oms 2 194|1.m1 19s||1.m-04 132 | i. m a 132| 6.as 133|| 99. m i

rutwe or mset rANet coNrAci to ctose c||o. cons 2 m| o. oms 2 19s | 1.mi 194|li.3re-o4 133|1.3ru-o4 133| 6.2e 132|| 99.Asr i

tess or oNe 12svec aus ||o. cons 1 196 | o. coo 51 196|1.001 196||1. toe-o4 139|1.for-o4 139|
5.23 139|| 99.49X-|

Mrci rit m etuosse c|lo.com 197 | o. coma 1,7|1.o00 197||i.72e-os 243|1.72r-o5 23e| 1.66 ass || 99.49r |

rse 3445 ruts To umm ctosee c||o.o0046 m I a.co m 198|1.om 198||2.soE* 74|2. son-04 87| 10.60 93|| 99. sox |-

Ac8152-4o8 rAlts to REMAIN ctosee c||o. coo 45 199 | o. coo 4s 199|1.000 199||2.68e-04- 63|2.60s-o4 63| 11.30 63|| 99.s1E |

no-2ais r m s To e m c ||o.am4s 2ao I a.am44 2m | 1.om 2m ||3.91r-os 361|3.9ae-os 362| 1.is 362|| 99.s2x |

ow m n 52-3o2 rAits To neNAiN ctosee c||o. con 43 201 | o. coo 43 20sIi. coo moi ||2.sre-o4 73|2.sre-o4 66 | io.9o 72|| 99.six |

connoN cause rAituRe or es ANo SMR NJ c15C VLVs 70 creN r||o. coo 43 2o2 | o. coo 43 2o2|1.000 2o2||5. toe-0319|s.1oe-o3 19 | 197.00 19|| 99.s32 |

Aee~ 32-7
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CAtcutATED IMPoRTANCE MEASURE: roR PtANT x TAetE Add-52 !

-- -... .... ................. .. - . .... . |m ... .- - ... .. _ .. ............ - .-. ,
I|| R!sK REOUcitoN RA KING: || RISK INCREASE RA M IN6 || |

eAsic EmT uscuPTm ||.-........-.......--.-...............-....-....-...-..--.-..~..---.I ,

Am ||russEtt- | cu TicAttTY | Risx n eUci.||_ a:RNeA m i usz INeuAsE | u sx Acn: eve. || c m x Risx| s

i TYPE or BASIC EVFNT ||VEsELY | | WORTH || | |. WORTH || CONTRIBUTION | |

||T-T(o)/T RANK |(etRNAU)/TRANK|T/T(o) RANK ||T(1)-T(o).RA*| T(1)-T RANK |T(1)/T, RANK || T-T(o)/ SUN |
cu || <s) (c)| cu (E)| cr> <s) || (n) ti)| cJ) (K)| <t> cn>|| <N) |

6

----| -| ----|| -| -i -|| | :|| --

mREAKER 52-402 rAlts To REnAIN CtosED c||o.o0042 2o3| o.o0042 2o3|1.000 2o3||2.5cE-o4 Ts|2.5aE-o4 7e| 1o.6o 84|| 99.54x | f
tc m NsroRnER m 3o i m RNAL rAUtr c||o. coo 42 204 | o.o m42 204 | 1.om 204||6.99E-o4 49|6.9,e-o4 49 | 27.90 49|| 99.ssx | ;

vAcuun eREAKER Ao-23s2E rArts To ctosE c||o.ono3s 20s I o. coo 3s 212|1.000 209||1.o7E-os rei|1.o7E-os 277| 1.4i 276|| 99.56x |
'

vAcoun suam Ao-23s2A ruts To ctosE c||o.om3e 206 | o.om3s ati | 1.om 20s ||i.on-as re3 | 1.on-os an | 1.u 2n || 99.56: | i

vAcUun n= A m Ao-us2r rArts To ctosE e||o.om3s 207 | o.om3s aos | 1.om n1||1.07E-os mes | 1.one nai s.c 275|| 99.s7x |
vAcuun emm Ao-uszc rut To ctosE c||o. coo 3s aos I o.coass 209|1.000 20e ||i.on-os as2 | t.o n e an I i.c 2si|| n. sex | ;

vAcUun suAm Ao-as2s ruts To ctosE c||o.co03e 209 | o.om3s no | 1.000 no ||1.o7E4 2eo I t.one ns | 1.u na|| w.sar | |

vAcuun emm Ao-ns2s ruts to ctosE c||o.ono3s noI a.00ma 20s|1.o00 n2 ||i.on-os re6|1.o7E-os m| i.u 2eo|| 99.s9x | |

vAcUun mReAm Ao-ns2K ruts To ctosE c||o. coo 3s ni | o.om3s 206|1.000 207 ||i.on-os m | 1.one 2si| 1.u 277|| 99.6ax | !

vacuum mREAKER Ao-23s2H rAtts To ctosE c||o. coo 38 212 | o.o003s 207|1.000 206||1.o7E-os 2e4 | 1.on-os 2e0 | 1.41 279|| 99.61x |
ewAm s2-sos ruts To unuN ctosEs c||o.o003s a 3 | o.o003s 214|1.000 213||2.24E-04 94|2.24E-o4 94| 9.60 94|| 99.61: | |

i
At s93 RAILS To oPEN C||o. coo 38 214 | o.ono3s . 213 | 1.000 214||7.s5E-o6 327|7.s4E-o6 32s| 1.29 ' 323 || 99.62: |
cautim oit PunP Pu ruts To RUN c||o.ooo37 21s | o. coo 36 a6 | 1.om as||3.9tE-o6 362|3.9aE-o6 361| 1.15 36i|| 99.63x | ;

e=AKER 52-30s RAIL: To REnAIN ctosED c||o.o0036 216| o.00036 215|1.000 216||2.15E-o4 9s|2.1sE-o4 95| 9.27 9s|| 99.63x | ,

eATTERY ConnoN CAUsE BETA rACToR r||o. coo 36 217 | o.o000s 333|1.000 217||9.31E-o9 412|o.coE+oo 4o5| 1.00 403|| 99.64X | I

Rctc y sTRAIMER 4262 PtUGGED C||o.00034 21s | o.co034 217|1.000 21s||1.22E-os 259|1.22E-o5 2s4| 1.47-254|| 99.65x |
CHECK vAtvE EsU-1-1 rAlts To OPEN C||o.00o34 219 | o. coo 34 219|1.000 219||1.34E-o4 134|1.34E-o4 134| 6.16 134|| 99.65x | f
cucK vAtvE EsU-i-2 ruts To om c||o.o0034 220 | o.o m34 as|1.000 220||i.34E4 us | 1.34E-o4 135| 6.16 us || n .66x |

_ 9.66X | [REACTOR PRESSURE sensors Ps-2-3-53 As8 ConnON CAUsE rAltuar ||0.o0033 221 | o.o0033 220|1.000 221||4.osE-o4 57|4.osE-04 57 | 16.7a 57|| ,

eus 15 FAuti c||o.co033 222 | o.co033 221|1.000 222||1.o6E-o3 40|1.o6E-o3 4d | 41.7o 4o|| 99.67x | [
connoM no.E rutUn or mcm nE. PUnPs To START r||o.on32 223 | o.o m32 222|1.000 2n ||1.uE-os 24s | 1.6me 240| 1.64 2n || w.6ex | .

tc 103 aus eAUtT c||o.on2s 224 | o.m02s 223|i.am 224 ||9.ne-os 43|9.13E-o4 43 | 36.10 43|| ,,.6er | |
connon cAusE rutuu or Esv PunPs P1st c/o To START r||o. coo 2e 225 | o.00027 224|1.o00 225||t.9sE-os 239|i.,sE-os 236| i.75 236|| ,,.6 ,x | ;

CONDENSATE PUnP A mRNG. tUeE OIL PUnP rAlts To RuN c||o.00o27 226| o.ooo26 226|1.000 226||3.13E-o6 364|3.12E-o6 364| 1.12 364|| 99.69: | p

connoN cAusE rutwE or tEv Tuns 72 A,s,c,e r||o.on26 2n | o.om26 225|1.000 227||9.osE-o4 44|9.osE-04 44| 3s.e0 44|| . ,,.6 ,x |

ou A m 52-404 r u ts To u nu N ctosee c||o. cones 22e | o.co02s 227|1.000 22 ||i.soE-os 121|1.soE-o4 121| 6.76 121|| ,,.7ar | ,

urci PUnP P-209 ruts to Run c||o.om2s 229 | o.om2s are | 1.om 229||i.4aE-os as3|1.4aE-os 24s| 1.54 24:|| ,,.rox |
OPERATOR INAPPRoPRIA1EtY Cross-TIE tc iq4 To oc 1o3 o||o.00o24 23o | o.co02o 238|1.000 230||s.26E-of 382|s.2aE-07 381| 1.o2 384|| '99.71% | t"

coND PunP P-le CORRECTIVE MAINTENANCE N||o.00o24 231 | o.o0021 234|1.000 231||s.26E-o? 383 | s.2E 47 3e3| 1.o2 382|| 99.71% |
!

comon cAUsE rutUn or stc souins To rin T||o.om24 232 | o. cones m | 1.om n2||2.osE-os 234|2.osEm ni | 1.a0 no || 99.72x |
.

.
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- ,

ettcutATes ittroninace lleAsumes ros roant x rasLe A66-s2
g. . . _ ,.m. - - - . - .... - ..

|| nm movenen nemmes || nm swenease naminc ||
-

|
,. - . . - ~ . - ... . .. .-

msic ser uscurnon ||-
,

= ||russett- | canicaun | n m m uct.|| simenon i e m ine m se | n u acni m . ||.. con : a m g
i m or easic event || w sety 5 I wom || | | vonn ||commsunen|

||r-vo>n may usinev>n ami inte mamlinn-um mani un-r ==| nun nam || r-tco nsang

m || c4 ces| m co l u) m || m ml m mi n> im || _cm |
_

----| - || -- ----| ----g ----gg g
| |-- - ----| _

--

toor A emse avv ron conecuve msnmace n||o.onors a s | o. coats 232|1.o00 n4||i.soem t w | 1. son a uri s.,, in |g ,,.nz |

teor a mesa our m conecnve minremace n||o.coars z34 I a.onors asi|i. coo a s ||i. m a ur|i.m-o4 us | s.,, us || ,,.nx |

ensam sa-so4 ruts a nema coom e||o.onozz ass I a.coara as|1. coo as||i. sos-o4 us|1.3asa su | s.,, ur|| 99.n x | ,

non-wco s t rac e m ac reven to c m runes =||o.coara m | o.onoce 394|1.000 zu ||s.6n-o, 4 u | o.cos e 404 | 1.00 sas|| n.nx | .

comensne runr connon noen ranones r||o.coora nr | o.onori as|1. con nr||a.sosa n I a. son a no I 1o.6o 76 || - ,,.rs: | :

rum m sa comet misme sencms roumo c||o.coces n e i n.onori 237|1.000 ne||7.sse-os ses|7.54e-os 3a | i.z, 3rs || - w.m g

toss or =mtt enouns i|lo.coori zu | o.ooon no i 1. coo aolii.oss-o6 3rs|1.one-os 3n | 1.e4 m || w.m I
159 | 3.or is, || ,,.rsx |

.

cannon cause ru tune or sv 3-14 a m e to e n r ||o.coozi 24o | o.coont zu i 1. coo 23,||r.46e-os 159|7.46e-os ~243|1.56 244|| ,,.rs: |
'

connon cause ranne to nun or con smv runes e||o.onomo asi | o.onoro n,i1.o00 241||i.46e-os 24,|1.46e-as
connon cme ensuna or tav reans n A ans e r ||o.com, m a | o. coot, 24o11.o00 ass ||s.74e-os 46|s.74e-o4 4s[ 34.6a 4e|| ,,.76: | ,

connon cess ranen or tev raans rz c,e rllo.onos, 243 | o.cooi, at|i.ono 24z||s.74e-o4 45|s.74e-o4 46 | 34.6a 45|| ,,.76: I

connoN Cme rAnWe M smr or coM smY rues r||o. coo 1, 244 | o.ono19 242|1. coa 244||i.46e-as 2so|1.46e-as 244 | 1.56 243|| 99.r6: | .

nanuat smis se vn rans to unam ctosee c||o. coo 1, 245 | o. coot 9 243|1. coo ass ||,.36e-os 2,o|9.36e-os as4 | 1.36_ ass || 99.77X | [

connon case rutune or tevet ansnnm 6-sanis r||o.coois m I o.coms 244|1. coo m ||z.sor-os 77|2.sou-o4 mI to.6a = || ,,. m I t

connoN cause ranUne or e:W runes riti c/9 to nun r||o. coo 17 247 | o.coost 245|1. con 247||1. ore-o5 24o|1.sre-os 237 |
1.72 237 || 99.U: |

connon cause a m m e or rw 91-1 am ev 94-z to e m r !|o.comt. zes I o.comr m I i. con 252||z.sor-o4 rs|z.sora esi 10.60 92 || ,,.rs: |

connon CAUse rAnUne or av 91-1 Am tU 91-2 to oren r||o. coo 1r 24,| o. con 1r 247|1.ono 250||2.soe-o4 s2|2. sos-o4 a2| 1o.6o re || 9,.rs: |
cannon emu ranes or rv 94-i m tw ,i-z to oren r||o.onoir aso | o.cooir asoI1.000 24s||z. sos-o4 noir.soe-os as| So.6o 91|| ,,.rs: | ;

connen CAUse rAitUne or rW 91-1 AND rw 9T-2 to oren r||o.00o17 251 | o.cooiT 24s|1.o0a 251 ||2. son-04 s1|2.sou-o4 e4 | 1o.4o s2 || 99.rax |
'

connon eme ranne or rv 97-1 ano 91-z to oren rllo.cooir 252 | o.cootr 24,Ii. coo 24,||a.sor-o4 79|2.sor-os as | io.6o 77 || ,,.7,x |
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p re g% ADDENDUM 2

O &. UNITED STATES
g g NUCLEAR REGULATORY COMMISSION
p 2 WASHINGTON. D.C. *** aaat

%*..,,,| January 13, 1995

Mr. Robert A. Pinelli, Chairman
BWR Owners' Group
c/o GPU Nuclear
MCC Building E
One Upper Pond Road
Parsippany, NJ 07054

.?

SUBJECT: BWR OWNERS' GROUP TOPICAL REPORT NEDC-32264, " APPLICATION OF
PROBABILISTIC SAFETY ASSESSMENT TO GENERIC LETTER 89-10

,

IMPLEMENTATION," REVISION 1, AUGUST 1994

Dear Mr. Pinelli:
!

By letter dated September 10, 1994, you submitted the subject report and
{requested that it be reviewed by the staff to determine its adequacy as a

topical report to be utilized by BWR Owners' Group (BWROG) members in their
implementation of Generic Letter GL) 89-10, " Safety-Related Motor-0perated
Valve Testing and Surveillance." (The report presents a methodology for risk-,

ibased prioritization of motor-operated valves (MOVs) within the scope of
GL 89-10, and the application of. this methodology to the ranking of MOVs at

;
;several boiling water reactor (BWR) nuclear plants. The report intends to

allow the ranking of MOVs for both the initial and periodic verification of
MOV design-basis capability. The staff has reviewed your report and their
comments are provided in the Attachment, together with a request for
additional information needed by the staff to complete their evaluation.

We would be pleased to meet with you to discuss our comments, if you desire.
You are encouraged to revise the topical report, reflecting the staff comments
and providing the requested additional information, and re-submit it for staff
review. If you have any questions regarding this subject, please contact
Allen Hansen at (301) 415-1390.

Siwere ,

.. -

Ash C. Thadani, Associate Director -
.

f r Technical Assessment '

Office of Nuclear Reactor Regulation
,

Attachment: Staff Comments and Request
for Additional Information i



_ _.._ _____ _.._ _ _._ ____._ _ _ _ __ _ _ _ ____.._ _. _

:
*

,

!
!
:
'

Attachment
t

I
i STAFF C0lglENTS Als REQUEST FOR ADDITIONAL INFORMATION ON
i- BWR OWNERS' GROUP TOPICAL REPORT NEOC-32264,

,

i

" APPLICATION OF-PROBABILISTIC SAFETY ASSESSMENT TO !
.

I GENERIC LETTER 89-10 IMPLEMENTATION," REVISION 1
|

-

,

|

C0f9 TENTS :
;

. Initial MOV Desian-Basis Canability Verification

With regard to the initial testing conducted under GL 89-10, licensees may - !
prioritize their MOVs for testing within their schedule commitments by means !
such as the BWROG methodology. However, Supplement 6 to GL 89-10 provides !guidance for licensees planning to justify an extension of the schedule to
complete the initial verification of design ~ basis capability of GL 89-10 HOVs :beyond the committed completion date. In Supplement 6, the staff indicates t

that licensees should have all MOVs set up with best available test data as i
part of their justification for a GL 89-10 schedule extension. Also, as ;
discussed in Supplement 6, the staff does not consider the use of risk iimportance information as the~ sole basis to delete MOVs from the GL 89-10 '

program to be appropriate. Instead, a deterministic approach, supplemented by
risk importance data, should be used.

Periodic MOV Desian-Basis Canability Verification l
i

The frequency of periodic verification of MOV design-basis capability should j
be based on both risk and deterministic considerations, rather than'by risk
alone. - The relative risk significance of individual safety-related MOVs will i

,

suggest differences in the length of time between verifications of their o

design-basis ~ capability. However, since there is presently no quantitative
link between a testing interval and a change in MOV reliability, it is not
possible to calculate .the appropriate periodic design-basis capability
verification interval from an MOV's risk importance. Licensees must have
confidence that each safety-related MOV is capable of performing its safety
function over the entire interval between verifications of design-basis -
capability. Therefore, licensees should ensure that both the risk- and
deterministic-based criteria for the frequencies for periodic verification of
MOV design-basis capability are satisfied.

The staff agrees in principle with the BWROG methodology to rank safety-
related MOVs by their relative risk significance. The use of risk ranking
would be beneficial in directing licensee resources to the components whose
failure could have the most impact on overall plant risk. However, the staff
has several concerns regarding the implementation of the BWROG methodology.
Among these concerns are the variability of the number of valves in the
several ranking categories among plants that are similar (for example, plants j
identified in the BWROG report as BWRs A, B and D). This raises questions 1

regarding the uniformity of IPE methonology (for example, human error
probability and success criteria); the limited scope of the IPEs with respect
to shutdown conditions, seismic events, fires and external floods; issues with
respect to the adequacy of plant-specific probability data; and questions of
how future plant modifications would affect the IPEs and the validity of the
current rankings. |

i
- - . _ . . . - -
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.

..;
|

1,

l' |
, -2-

,

4 !

1 The results of the pilot studies described in the topical report could be
i combined into one common list of MOVs. The MOVs could then be grouped into j

)

two categories of high and low risk, with a reasonable balance in the size of
!

.

,' the groups. Individual licensees would ensure that these two categories are
applicable to their facilities using the BWROG methodology (which includes an
expert panel review). Licensees would be expected to justify any significant,

;

deviations from a composite BWROG high and low risk MOV list, and to re-a

evaluate the list following significant plant modifications or procedure )
, changes.

. )

! Until confidence is obtained in the BWROG methodology, this risk-based -

j periodic verification interval should be limited to a relatively modest period
; of time (such as 5 years for high risk MOVs and 10 years for low risk MOVs).
I After determining a suggested risk-based periodic verification frequency,
i licensees will need to perform a deterministic evaluation of MOV output
, capability and requirements to ensure that safety-related MOVs remain operable
j over the entire periodic verificat'on interval. In addition, licensees should
| continue to evaluate the maintenar. e experience with these MOVs, and update
; the periodic verification frequency nd maintenance practices accordingly.
j The staff believes that changes to the periodic verification interval or the
i valve categorization should be done carefully and deliberately.

;
1

j REQUESTED ADDITIONAL INFORMATION |I
i
2 (1) Where a licensee might apply the BWROG methodology to extend its

schedule for completing the initial design-basis verification of safety-
related MOVs, identify how a deterministic approach will be integrated;

j into the proposed methodology.

| (2) State how a combination of deterministic and risk approaches will be
utilized to determine the appropriate periodic verification frequency to:

ensure MOV capability.,

(3) Discuss the variability among similar plants of the specific valves in4

j the three categories, and the extent to which the variability is
j attributed to actual plant differences, to differences in IPE scope and
j methodologies, and to the use of relative ranking (that is, fraction of
: the core damage frequency) at each plant. Discuss the extent to which
i the use of only two priority groups would provide more uniform rankings
! from plant to plant. ,

!

<

I (4) Provide steps which will be taken to properly account for the effects of
| future plant modifications on the valve rankings.
,

(5) The state of knowledge may cause the licensee to change the valve*

; categorization process or periodic verification interval. Discuss the
approach for assessing new information and making these changes.'

3

:

i

i

s
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ADDENDUM 3

W OlUNER5' GROUP
l

Roben A.Pinelli.Chiurman
rei: a00 3i6-n55

l
'

c/o GPU Nuclear MCC Building E One Upper Pond Road Parsippany. NJ 07054 Fax (201) 3:6-7814

BWROG95-95075
September 8,1995

U.S. Nuclear Regulatory commission
Mail Stop 12G-18
Washington,DC 20555

Attention: Ashok Thadani

Subject: BWR OWNERS' GROUP REPORT " APPLICATION OF
PROBABILISTIC SAFETY ASSESSMENT TO GENERIC LETTER
89-10 IMPLEMENTATION"

By letter dated January 13,1995, you provided comments and a request for additional
information (RAI) on the subject report. The comments have been evaluated by the BWR
Owners' Group (BWROG) Integrated Risk Based Regulation (IRBR) Committee. Please
fmd attached a revised Section 3 (formerly Section 4) to NEDC 32264. " Application Of
Probabilistic Safety Assessment To Generic Letter 89-10." An expedited review and
approval is requested. An SER is needed by September 29,1995.

The BWROG IRBR Committee has worked closely with your staff to understand their
concerns. Because of this working relationship on a "first of a kind" risk based regulatory
product, our request for an SER by September 29,1995 is appropriate. We want to thank
your staff for their efforts and patience in the long review process of this report.

Probabilistic Safety Assessment (PSA) insights gained from this repon can be a beneficial
tool for Generic Letter (GL) closure wben combined with the deterministic insights from i

GL89-10 program Without decreasing the scope of GL 89-10, this report uses PSA |

insights.to strengthen the GL 89-10 effort by
|

1. Identifying risk significant MOVs appropriate to monitor along with valves in the
program.

2. Recommending resting intervals consistent with their risk significance.

3. Providing a basis to develop a reliability versus test interval correlation , and

4. Conserving NRC and industry resources on low risk MOVs.

_
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On March 21,1995 the BWR Owners' Group Integrated Risk Based Regulation '

Committee met with members ofyour staff to discuss the subject report and RAI. It was ;
agreed that the RAI, the BWROG responses to the RAI (this revised Section 3), and the '

SER will be bound into the BWR Owners' Group report which will then be reissued.

If you have any questions regarding this subject, please contact Ms Sharon Mahler i

(Southern Nuclear Operating Company), IRBR Committee Chairman at (205) 868-5%1, i

Bob Kirchner (Niagara Mohawk Power Corporation) Task Chairman at (315) 349-7323 or j
Rick Hill (GENE), BWROG Project' Manager at (408) 925-5388. !

:
i

Sincerely,

i
R.A. Pinelli, Chairman |
BWR Owners' Group j

Attachment ,

l

cc: K.P. Donovan, BWROG Vice Chairman
i

BWR Owners' Group Primary Representatives
Integrated Risk Based Regulation Committee
S.J. Stark, G2
R.A. Hill, GE
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3.0 Additional Methodology Considerations
,

This section discusses additional considerations that must be evaluated during the
|

lapplication of this report. These additional considerations were identified by the NRC
Staff during the review of this report.

|

3.1 The Scope of GL 8910 Versus the Scope of PSA Analyses

; PSA should not be the sole basis to delete MOVs from the GL 89-10 program. MOVs
can be removed from the GL 89-10 program by reclassifying their safety-related active
status. This should be accomplished with the 10 CFR 50.59 process. To the extent that
PSA can support the 10 CFR 50.59 process, it should be used. The methodology in this
report does not address eliminating valves from the GL 89-10 program. GL 89-10 and
Supplements provide guidance on GL 89-10 program scope and mechanisms for
removing valves from the program.

The use of plant-specific IPE models to evaluate MOV safety significance and to
prioritize testing frequencies are desirable applications of the PSA studies. However,
additional deterministic considerations must be made when applying the probabilistic
evaluation results to the implementation of a GL 89-10 test program. This is due to the
differing approaches between and scopes of GL 89-10 PSA studies and GL 89-10 MOV
programs. By considering the insights from both PSA and deterministic analyses, the
strengths of both can be balanced such that the GL 89-10 program is most effective.

The approach of the GL 89-10 MOV program was to address MOVs in safety-related
piping systems and establish their design basis functions and service conditions based on
worst case licensing basis conditions. IPE studies, on the other hand, consider all
available systems and components and use best estimate service conditions and success
criteria. Instead of deterministic single failure criterion, PSAs consider multiple failures
in a probabilistic manner. These differences may result in: 1) GL 89-10 MOVs not being
modeled in the PSA,2) the PSA may identify non safety-related but safety-significant
MOVs in the IPE model that are not included in the GL 89-10 MOV program,3) and it is
likely that some GL 89-10 MOVs have little or no safety significance in the PSA.

Plant-specific IPEs generally evaluate accidents leading to core damage (and significant
radioactivity release) and assesses system performance to determine the likelihood of
system operation to preclude or mitigate core damage and significant radioactivity release

~

events. In the case of a PS A developed for an IPE, the scope of the PSA model is
generally limited to accidents or events initiated by internal events such as plant transients
and loss of coolant accidents.

External events can lead to abnormal events at nuclear power plants. In response to these

| events, plants must maintain the same functions as those analyzed in the IPE. As such,
the same systems important in the intemal events only IPE will also be important in the'

IPE for External Events (IPEEE), see Section 1.3.5 of this report. It is expected that
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MOV safety significance rankings will not significantly change based on IPEEE. If they
,

do, the IPEEE feedback to the Maintenance Rule will assure continued risk grouping is
adequate. During the expen panel review, as described in Section 1.3.6 of this report, the
effects of external events should be considered. )

:

In addition the PSA generally considers only events while the plant is at power operation
(Modes I and 2). Consideration of safety significant MOVs during Modes 3,4 and 5

i
:; should be accomplished during the expert panel review.
4

3.2 Integration of Probabilistic and Deterministic Methods of Ranking MOVs |

The methodology in this repon describes an expert panel contribution, which is a process f
I; by which the deterministic approach is blended with PSA analyses to achieve an overall

evaluation of risk significance. Instructions relative to this expert panel review are found i
,

! in Section 1.3.6 of this report. In addition, expert panel guidance can be found in the
Maintenance Rule Guidance as well as other documents.

,

Since the licensee must maintain equipment operability and follow GL 89-10 guidance,
deterministic criteria and analys;s are required. By integrating the PSA approach into !

! existing programs, a balance can be maintained between the two methodologies. In this !

manner, PSA can be used as another tool for issue resolution.i

i
'

Based on the information gathered by Plants A through E in conducting Tasks I through |
7 a list of valves has been assembled to assist the expert panel in their evaluation of MOV |

4

~

risk rankings. This list is presented in the following table and represents a composite of j

j the valve functions which were categorized as "High Risk" for Plants A through E, after ;

incorporating the inputs from the expert panel review. It is recommended that if a4

j licensee's "High Risk" category from the PSA analysis does not contain these valves, the
expert panel consider them as part of their evaluation and provide appropriate

,

: documentation of the basis for the final disposition.
3
'

i

BWROG Composite List Of"High Risk" Ranked Valvesi

;

j HPCI(HPCS) Injection Valve RCIC Lube Oil Cooling
HPCI Stearn Inlet Valve RCIC Steam Line Isolation'

i HPCI(HPCS) Torus Suction RHR Torus Cooling, Spray and Test Valves

| HPCI Steam Line Isolation RHR Heat Exchanger Service Water Supply ;

t HPCI Lube Oil Cooling RHR Shutdown Cooling Suction from
'

RCIC Injection Valve Vessel

: RCIC Steam Inlet Valve Containment Isolation - Equipment Drains
RCIC Torus Suction CS/LPCI(LPCS) Injection

.

M

|

2
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Service _ Water Pump Discharge Service Water - Diesel Generator Jacket ;

Service Water Train Discharge - Coolers i

Service Water Non-essential Load Isolation RBCCW Drywell Supply / Return isolation * |

* These valves were classified as "high based on seismic and high energy line break
considerations ;

;

3.3 Design Basis Capability and Verification

GL 89-10 requires that all licensees perform initial testing by June 1994. In GL 89-10, ,

Supplement 6, the NRC provided guidance for utilities that required a schedule extension.
As part of the justification for extension, the guidance suggested that the licensee set up

,

all valves with the best available information by June 1994. In addition, PSAs showed '

that the risk significance of delaying full testing ofless important valves was minimal. In !

this regard, PSA provides a very powerful additional justification for a schedule extension ,

Jthat augments the Supplement 6 information. Thus, schedule extension for a number of
low risk MOVs, provided they are set up with the best available information prior to June ;

1994, is fully justifiable. j

It is recognized for most BWR utilities, safety significance ranking of MOVs relative to ;
initial design basis verification is no longer applicable. Nevenheless, this report presents j

the methodology for initial verification which it could be valuable for future applications.
Based on the discussion with the NRC Staff during the development of this repon, the
report was modified with a footnote to Table 3 which addressed initial verification.

The licensee is responsible for maintaining operability of components in the plant. The
methodology in this report suggests an approach for establishing risk based testing
intervals. This methodology is not intended to relieve a licensee of responsibility to
maintain MOV design basis capability. It is expected that a licensee will demonstrate that
GL 89-10 MOVs are capable over the entire duration between tests regardless of risk j

significance. ;

3.4 TestingIntervals

There are currently insufficient data available to establish a quantitative link between
testing intervals and MOV reliability. The methodology in this report does not attempt to,
describe such a process. Rather it has been demonstrated that regardless of specific MOV

|reliability, there is minimal risk associated with the intervals recommended.

IIn addition, testing at the intervals recommended in the report will provide the industry
with data regarding the time-dependent relir.bility of MOVs. If the testing intervals are
not varied, infonnation will not be developed to establish a link between test interval and
reliability. If short intervals are selected for risk significant valves, the safety significance
of testing intervals will be small.

,
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Additional " margin" in the methodology is the realization that testing will be performed
continually. Even a selection of low risk valves will be tested at any given time. With
that in mind, any failures would be investigated and insights applied to other valves. ;

i

In the January 10,1995 letter, the NRC Staff suggested the use of a low category
3

verification frequency of ten years. In GL 89-10, a frequency of five years was used as a i

base. The valves in the low category ranged from a factor of ten to one hundred lower ;

risk significance. The methodology in this report specifies a factor of three to be applied
! to the five year frequency for the low importance valve verification frequency (or 15 ;

| years). The frequency of the medium valves then became the mid-point between the |

|
other two frequencies. :

!

( Once the risk rankings are achieved and reviewed by the expert panel, the high, medium !

| and low risk valves should then be reviewed by the GL 89-10 program manager to
| determine the appropriate periodic verification frequency. The GL 89-10 Program ;

|. Manager may assign a more frequent periodic verification interval to certain medium and . |
low risk valves based on deterministic considerations. Factors should include, but are not !

limited to, the results of the design basis review, operational imponance, service !
conditions, margin available, and valve performance history. In addition, valves of a
design type, or group, that has no family members in the high risk category could be
placed in a higher test frequency bin. Thus, at least one valve in each group would be
tested with higher frequency to provide data relevant to the whole group. This adjustment
is one of several that the GL 89-10 program manager may adopt in augmenting his
program with PSA based methods described in this report. Additionally, it should be
pointed out that conservatively short MOV testing intervals are likely to lead to a risk
increase. If too much time is expended on risk-neutral MOVs, opportunities for more
significant plant maintenance are lost. To illustrate how risk rankings would be :

'

combined with deterministic considerations to arrive at final periodic verification '
intervals the following example is provided. This example illustrates how deterministic
criteria could be combined with risk insights by the GL 89-10 Program Manager to

,

establish testing intervals. j

.

i
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TABLE 5 TESTINTERVAL ASSIGNMENT DATA
Valve Valve PSA Valve Thrust Service Test Comments

Description ID Rank Group' M argin 8 Conditions * Interval2

Rank *
HPCI 1 H I 30% Nominal A
injection (2 cycles)
Containment 2 H 2 5% Nominal A Raised to I cycle
isolation (1 cycle) based on PSA and

low margin
RHR torus 3 M i 15 % Nominal B
cooling test (4 cycles)
SW Pump 4 L 4 10 % Harsh B Raised based on
Discharge (often used) (3 cycles) margin and ;

service conditions
HPCI CST 5 L 1 5% Nominal A Raised based on
Suction (2 cycles) low margin.
Main Steam 6 L 2 15 % Nominal C-
line drain (7 cycles)
isolation
RCIC 7 H 4 10 % Nominal A
Injection (2 cycles)
RHR SW HX 8 M 4 20 % Nominal B
supply (4 cycles)
Cooling 9 L 3 10 % Nominal B Raised to ensure I

supply to (3 cycles) group 3 valves are
recombiner represented in

higher test
frequency bins

' Valve group defined by valve design, manufacturer, size, etc. j

' Thrust Margin is based on an as-left thrust at torque switch trip com},.tred to the minimum required thrust
at design basis conditions including the reduction in margin based on uncertainties such as test instrument

,

uncertainty, equipment repeatability, load sensitive behavior, time related performance degradation and |

other deterministic considerations which are outside the scope of this document.
3 Service conditions are based on the valve use (strokes / year), environmental conditions, ete- -

i

* Test interval rank - A = a test interval of every 12 fuel cycles (18 month cy:les) |
B = a test interval of every 34 fuel cycles
C = a test interval of every 5-7 fuel cycles

' Thrust margin values presented are for example purposes only. As stated in Section 3.3, the licensee must
demonstrate that MOVs are capable over the test interval regardless of risk significance. This includes
consideration of the amount of margin; potential time related degradation; uncertainties such as
measurement uncertainty, equipment repeatability, and load sensitive behavior; and other deterministic
considerations which are addressed in other industry guidance and are outside the scope of this document.
* Until additional performance data are available, a maximum test interval of 10 years has been discussed by
the industry and the NRC.

,
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3.5 Changes in Plant Design or State of Knowledge of Valve Categorization

j For licensees who have a "living PSA", the best way to evaluate the potential for changes
in valve rankings over time is to re-evaluate the GL 89-10 valves during each PSA
update. This could be accomplished using the updated model and re-generating each
MOVs importance measures.

Licensees who do not maintain their PSA can maintain GL 89-10 lists. The expert panel

| can be re-convened to review plant changes since the original evaluation. This review
will be adequate to ensure that valve rankings accurately reflect the relative importance of
each MOV. In addition to re-convening the expert panel, the Maintenance Rule requires
tracking of equipment performance relative to the safety significance of tbt equipment.
Thus, through the application of the expert panel review and Maintenance kule, the
effects of future plant modifications on valve rankings will be properly considered.

It is beyond the scope of the MOV ranking significance methodology presented in this
report to establish licensee administrative criteria or requirements to assess revision to ,

MOV periodic verification intervals based on new information. The user of this
methodology should, however, consider the potential change of risk importance of MOVs
as a result of plant modifications and introduction of new PSA technology / methods. The
Maintenance Rule as well as the GL 89-10 programs should provide such a mechanism. i

3.6 Other Considerations

The NRC staff raised a suggestion to use two categories of high and low versus three
categories of high, medium, and low. Eliminating the medium category has several
negative features relative to achieving the most complete approach to verification. These
are:

Adding more MOVs to the high risk category that belong in the medium category*

does not significantly improve plant safety. The high risk group was defined so that it
would contain 99% of the core damage frequency contribution of MOVs. During the
development of the BWR Owners' Group report, a Fussell-Vesely boundary of 0.1
was considered for the high risk category. However, to minimize concerns about
data, human error, etc., the boundary for the high risk category was set at 0.01.

With the use of three categories, plants will be able to collect MOV verification data*
*

more frequently (the medium category has a more frequent periodic verification
requirement than the low category) and provide a broader data base to feedback into
the MOV program relative to potential time dependent degradation of MOVs.

39
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The use of three categories (high, medium, and low risk significance) n.akes risk*

significance ranking less sensitive to potential changes in PSA. It is less likely for
valves to switch between high and low categories if a medium category is present to ,

demonstrate a moderate risk impact. )

The use of three groups minimizes the effect of valves whose importance is close to '*

risk group cutoffs. For example, a valve just below the high risk cutoff would be
classified a low in a two group scheme. In this case, the medium group effectively
captures the valve's importance. Thus, the effect of valves on the " cusp"is
minimum.

I

e

.

.
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f UNITED STATES

j fp *.j NUCLEAR REGULATORY COMMISSION
c

t WASHINeTON. D.C. 300SM001

n% /
***** February 27, 1996

,

Mr. Kevin P. Donovan, Chairman
Boiling Water Reactor Owners' Group
c/o Centerior Energy
Perry Nuclear Station
Mail Code A210
10 Center Road
Perry, OH 44081

SUBJECT: BWR OWNERS' GROUP TOPICAL REPORT NEDC 32264, " APPLICATION OF

PROBABILISTIC SAFETY ASSESSMENT TO GENERIC LETTER 89-10
IMPLEMENTATION" (REVISION 2)

Dear Mr. Donovan:

The NRC staff has completed its review of the subject topical report submitted
by the BWR Owners' Group on September 10. 1994. The staff has found that the
methodology in the topical report can effectively rank the motor-operated
valves (MOVs) in programs established in response to Generic Letter 89-10
" Safety-Related Motor-Operated Valve Testing and Surveillance," with respect
to their relative importance to core damage frequency, and that appropriate
considerations regarding other consequences can be added by an expert panel.

The staff considers the methodology acceptable for this application because
the plant-specific IPE-based insights are supplemented by generic insights and
expert review involving additional considerations, such as external events and
shutdown issues. In addition, use of the MOV rankings is in combination with
deterministic restrictions that prevent neglect of the least risk-significant !

valves. Further, licensees remain bound by the requirements in their code-of- |

record regarding stroke-time inservice testing, as supplemented by the
additional measures they establish pursuant to their GL 89-10 commitments.

The BWR Owners' Group states that, until additional performance data are
available, a maximum test interval of 10 years has been discussed by the ,

:

industry and the NRC. The staff agrees with this condition of a maximum test
interval of 10 years based on current knowledge and experience. In addition
to this maximum test interval, where a selected test interval extends beyond
five years, the licensee must evaluate information obtained from valve testing
conducted during the first five-year time period to validate assumptions made
in justifying the longer test interval. Based on perfortnance and test
experience obtained during the initial interval, a licensee may be able to
justify lengthened MOV periodic verification intervals.
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The accepted version of the topical report must incorporate this letter and
the enclosed safety evaluation.

Sincerely,

q hW A (AA-

Brian W. Sheron, Director
Division of Engineering
Office of Nuclear Reactor Regulation

Enclosure: Safety Evaluation

cc w/ enclosure: M. Sarram, NEI -

J. Pelletier, ASME

I
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|
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' SAFETY EVALUATION BY THE OFFICE OF MLEAR REACTOR REEULATION GE-

BWR OWNERS' namP TOPICAL REPORT urne 32264 (REV :SION_2L
" APPLICATION OF Pe.0!A!!LISTIC 1AFETY ASSE11RElf

TO RFMFelC LETTER 8)-10 IMPLEMENTATION"

1.0 NTRODUCTION

By letter. dated September 10, 1994, the Boiling Water Reactor (BWR)
Owners' Group submitted for NRC staff review Revision I to BWR owners'
Group Topical Report NEDC 32264, " Application of Probabilistic Safety
Assessment to Generic Letter 89-10 Implementation." The report presents
7 methodology for risk-based prioritization of motor-operated valves
(M0Vs) within the scope of Generic Letter (GL) 89-10 " Safety-Related
Motor-operated Valve Testing and Surveillance," and the application of
this methodology to the ranking of MOVs at several BWR nuclear plants.
Following meetings between the NRC staff and members of the BWR Owners'
Group, the staff provided comments and requested additional information
in a letter dated January 13, 1995, from Ashok C. Thadani, Associate ;

'Director for Technical Assessment, Office of, Nuclear Reactor Regulation,
to Robert h. Pinelli of the BWR owners' Group. On September 8, 1995,
the BWR Owners' Group provided a revised section as Revision 2 to the
topical report in response to the staff's comments and request for
additional information. The staff's review and evaluation of the
topical report are provided in this safety evaluation.

1.0 BACKGROUW i

Probabilistic risk assessment (PRA) models generally assume that there !
are no unidentified systematic design / installation problems that will i

cause systems (or multiple systems) to fail: to fulfill their intended
functions under design-basis conditions. However, in 1989 the staff
issued GL 89-10 to resolve concerns-raised as a result of poor
performance of MOVs at nuclear plants and weaknesses in the design, 3

setup and testing of MOVs.. These MOV capability problems had not been |
recognized because surveillance testing was typically performed under
minimally demanding conditions. Therefore, the failure rates of MOVs
under the more-demanding design-basis conditions might not be reflected-
in the data used in a licensee's PRA models, and the potential for
simultaneous failure of multiple MOVs in multiple systems might not have ;

been considered for accident sequences that produce the more demanding
conditions. Thus, the existing solutions of the Individual Plant
Evaluation (IPE) models (specifically, the dominant cutsets provided in
the IPE submittal's) might not include representation of the MOV
performance problems addressed by GL 89-10.

A direct approach for evaluating the risk associated with the GL 89-10
failure mechanisms would involve (1) modification of the PRA logic
models to specifically consider which sequences create the more
demanding conditions that could lead to those failure mechanisms, and
(2) use of appropriately higher failure rates for the MOVs in those

.

ENCLOSURE

. _ .. _ _ _ _ _ . . _ __ _ _ _.
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sequences. Solution of the revised model would provide results that
would reflect for each MOV the risk associated with the potential for
failure due to the MOV issues that led to GL 89-10. However, this
approach would require extensive modification of the event trees and
fault trees in the models and resolving the logic model to obtain the

*

new dominant cutsets.

Because the goal of the BWR Owners' Group risk assessment for GL 89-10
implementation is to develop a relative ranking of the MOVs according to
their potential risk contributions rather than to evaluate the absolute

| value of the risk contribution, it is possible to gain sufficient risk:

| insights with .less rigorous, and thus less costly, method:. Also,
because the goal is to establish a small number of risk categories'

rather than to establish the exact rank order of the risk contribution
for each Mov, the methodology need not have the level of precision
provided by the direct modeling approach.

,

I

The alternative and less costly approach proposed by the BWR Owners'
' Group involves the use of importance measure (IM) methodology. Various i
;

i

|
IMs have been developed and described in the literature to assist in
obtaining insights from PRA results. The proposed approach extends the |i

application of these measures in a manner that is appropriate to address
'

the MOV issues that led to GL 89-10.

3.0 IRC STAFF ACTION

The NRC staff reviewed the topical report with respect to both the i

schedule for the initial verification of MOV design-basis capability in
'

response to GL 89-10 and for the periodic verification of MOV design-
basis capability. The staff reviewed the methodology presented in the
topical report for its reliability in appropriately ranking the safety-
related MOVs in a BWR nuclear plant. The staff reviewed the discussion i

in the topical report regarding assurance that safety-related MOVs are
capable of performing their safety functions. Finally, the staff
reviewed the topical report for consideration of both MOV risk ranking,

and operational capability in establishing appropriate intervals for j

periodically verifying the design-basis capability of safety-related
'

MOVs at BWR nuclear plants.

4.0 CofMENTS ON TOPICAL REPORT AND ITS RESULTS

4.1 General.

With regard to the initial testing conducted under GL 89-10, licensees
may prioritize their MOVs for testing within their schedule commitments.
Supplement 6 to GL 89-10 provides guidance for licensees planning to
justify an extension of the schedule to complete the initial
vorification of design-basis capability of GL 89-10 MOVs beyond the
committed completion date. In Supplement 6, the staff indicates that
licensees are expected to have all MOVs set up with best available test
data as part of their justification for a GL 89-10 schedule extension.
A licensee must ensure that its use of the BWR Owners' Group methodology

2
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described in the topical report as part of a GL Sg-10 schedule extension
justification is consistent with Supplement 6 to GL 89-10 and the

:

{
comments in this safety evaluation. Also, as discussed in Supplement 6,
the staff does not consider the use of risk importance information as

! the sole basis to delete MOVs from the GL 89-10 program to be*

appropriate. However, the deterministic approach may be supplemented by
i risk importance data.

Deterministic considerations in establishing the frequency of periodic
! verification of MOV design-basis capability may be supplemented by risk
1

considerations. In GL 89-10, the staff recommended a periodic
:

j verification frequency of five years or three refueling outages unless a
! longer interval is justified. The relative risk significance of

individual safety-related MOVs may suggest differences in the length of
| time between verifications of their design-basis capability. Licensees
4

|
aust have confidence that each safety-related MOV is capable of
performing its safety function over the entire interval betweenj verifications of design-basis capability. Therefore, licensees muste

| ensure that both the risk- and deterministic-based criteria for the
frequencies for periodic verification of MOV design-basis capability are

!

| satisfied. In Footnote 6 of Table 5 provided in Section 3.0 of
Revision 2 of the topical report, the BWR Owners' Group states that,
until additional performance data are available, a maximum test interval
of 10 years has been discussed by the industry and the NRC. Tne hkC
staff agrees with this condition of a maximum test interval of 10 years

,

based on current knowledge and experience. In addition to this maximum
test interval, where a selected test interval extends beyond five years,
the licensee must evaluate information obtained from valve testing,

j conducted during the first five-year time period to validate assumptions ,

j made in justifying the longer test interval. As experience is gained, |
; licensees may be able to justify longer intervals.

'

4

!

j 4.2 Probabilistic Methodolony

i

! The topical report discusses the need for the probabilistic risk
.

j analysts who conduct this process to be thoroughly familiar with the
PRA, its assumptions, modelling techniques and results. The report |

>

discusses the need to identify and appropriately address MOVs that are
within the scope of GL 89-10 but not explicitly modelled in the PRA. ,

Some of these MOVs were omitted in the original PRA analysis because
they were thought to contribute negligibly to the results, while others
are implicitly included in modelling of initiating events, human errors,
and modularized or " super" components. The topical report also
addresses the need to consider the role of MOVs in the containment
(level 2) models as well as the core damage (level 1) models, and to
include considerations of external events and shutdown conditions.

4.2.1 Use of Importance Measures for Rgnkina MOVs by
Relative Risk Contribution

There are two basic types of insights to consider in ranking the risk
significance of basic events in PRAs. One is the fraction of the total

3



,- .. - . . - . . - - - - - . - . - - - - _ _ - - . . . - ~ _

4

4
4

a i

! |

i
,

-!
:

! result (e.g.. core damage frequency) that involves the basic event,
4 given .that it has its nominal failure rate. This insight is provided by

.

5 the Fussell-Vesely and Risk Reduction type importance measures. The i
!other insight is the effect on the total result that occurs when the:-

| basic event is assumed to always be a failure. This insight is provided
! by the Risk Increase (or Achievement) type importance measures. For a
L specific basic event, the ratio t,etween these two types of importance !

!
measures is the nominal failure rate of that basic event. However, for !

; PRAs that use generic data, basic events for failures of individual MOVs !
'

i to change position will all have the same value. Therefore, the ranking,

! of individual MOVs will be the same by either type of importance measure
! when the PRA uses the same generic data for all such basic events.
i However, when groups of MOVs are assumed to fail together, this may not
'

be the case.
:

{
Nese importance measures can (conceptually) be applied to several
invels of PRA results, including core damage frequency, frequency of;
specific major release categories, early fatalities, and totali

j population dose. MOVs that are highly significant with respect to one
- level of PRA results may not be significant with respect to other'

' levels. Because not all of the IPEs go beyond quantification of core
damage frequency in an integrated fashion, the methodology described-

here addresses only level 1 analyses. However, for PRAs that quantify ;

the sequence frequency of various types of radioactive material,
1

i releases, and for those that quantify public health consequences, this i; '

i methodology can be explicitly applied to those levels, as well. Because
|- IPEs generally do not explicitly integrate the level I and level 2

analyses or beyond, the expert panel must consider in a qualitative;
manner the impact of MOV performance on containment bypass and

4

radioactive material release.,

!

As indicated above, the staff issued GL 89-10 as a result of poor!

!

I performance observed in MOVs at nuclear plants and concerns regarding
MOV design, setup and testing. Further, preoperational and surveillance ,

.

testing typically do not simulate the operational requirements of the4 '

;

design-basis conditions for MOVs. These weaknesses in MOV design, setup:

!. and testing constituted a common-cause failure mechanism among MOVs in
different systems as well as in the redundant trains of individual i

;
i systems. However, PRAs do not model the potential for common-cause ;

|
failures of components in different systems. The staff notes that the

i topical report discusses the results of trial applications of the
! proposed methodology and various " sensitivity studies' at five plants,

and the report concludes that the results of the sensitivity studies
| indicated little effect from multiple common cause failures (CCFs) on;

the final ranking of the MOVs. The staff does not agree that this.

conclusion can be generalized to the degree stated in the topical
| report, that " multi-component, inter-system CCFs will not affect the,

!
identification or ranking of the MOVs..."

i Therefore, if the MOV design, setup, and test concerns that led to the
issuance of GL 89-10 have not been resolved for the specific facility, at

i' method for ranking the MOVs must consider this unmodelled aspect. Once

!j 4 i

:
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|
'

.

t

y_ . y , , _ _ _ _



_ _ _ _ _ . _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ __

- ..
.-

!
|

initial testing has been completed, it is assumed that the failure
probabilities of the MOVs are as originally modelled in the PRAs. For
this reason, the' topical report provides saparate ranking methodologies
for the initial testing and the periodic verification testing programs.

4.2.1.1 Importance calculations for Initial Testina

In order to properly rank MOVs for initial testing, the potential for
programmatic inadequacy in the MOV design, setup and test practices to
cause failure of MOVs in multiple systems during a single accident
sequence must be addressed. The common-cause failure modelling that is
included in the PRAs generally is limited to consideration of like
components in th:, redundant trains of single systems. In order to
address common-cause failures in multiple systems, cutsets must be
obtained that contain the groups of MOVs that, if failed together, would
substantially increase the core damage- frequency. These cutsets usually
are not included in the dominant cutsats because the assumed probability
of MOV failure to change position is so low (=10'3/ demand) that the
cutsets with multiple MOV failures have frequencies below the truncation
value for the solution process. To obtain these cutsets, the failure
rates of the MOVs must first be set to high values and then the logic
models must be solved for new cutsets. A value of 0.3 or 0.5 is good
for this solution, because it will allow individual cutsets containing
large numbers of MOVs to exceed the truncation value, but will not make
the probability of success so low that it forces other sequences (that
involve the success of these events) to drop below the truncation value.
Once these cutsats are obtained, the failure probabilities for the MOV
basic events can be returned to their nominal values, taking care not to
lose any cutsets by truncating successive reevaluations on the basis of
cutset frequency.

In concept, these cutsets could be used to evaluate various combinations
of MOV failures to determine the significance of each combination.
However, the topical report suggests a iess burdensome approach. First,
the risk reduction and risk increase importance measures are calculated j
in the normal way for individual MOVs, with their failure probabilities |

'

set at nominal values. Those that satisfy the criteria for high ranking
are designated as such. Then, the failure probabilities for the MOVs
that have not been so designated are all increased to 1.0 and the '

cutsets are requantified. If these remaining MOVs contain combinations
whose failure can substantially increase the core damage frequency 1

(CDF), the requantified CDF will be substantially increased above the
nominal value, and the risk reduction importance for the MOVs with
respect to this requantified CDF will reveal which MOVs are contributing
to the increase. If there is a substantial increase in CDF,
contributing MOVs are designated as high-ranked MOVs, and their failure
probabilities are returned to the nominal value. The cutsets are
requantified again with only the remaining undesignated M0Vs at the high
failure probabilities, to demonstrate that there are no remaining ;

combinations of MOV failures that create a substantially elevated CDF.
If there are still such combinations of MOVs, the process is repeated ;

'

until they have been determined and designated.

5
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! It is unlikely that this process will have to be repeated, but it is
conceptually possible that setting the failure probabilities of some

,

i MOVs to 1.0 will prevent the detection of other combinations that are
; .also'important. For example, if a combination of MOV failures that
i render high-pressure injection nonfunctional is given a probability of
j 1.0, then the probability of reaching a point in an accident sequence

that requires high pressure recirculation will be zero, and that !
:

| quantification of the cutsets will be completely insensitive to
i

combinations of MOVs whose failure could lead' to an inability to provide
; high pressure recirculation. Because some computer programs used for -

! cutset manipulation perform Boolian reduction on the cutsets,- proper
I. execution of this technique requires care to ensure that cutsets are not
j being lost during successive manipulations. i

i With these cautions in mind, the methodology presented in the topical
~ report can provide the appropriate risk insights for use by the expert-

j panel.

f 4.2.1.2 Innortance Calculations for Periodic Verification Testinn

! Once the initial GL 89-10 testing program has been completed, the
; potential for intersystem common-cause failure of MOVs is assumed to

have been addressed and eliminated as a significant concern. Under
! these circumstances, the risk significance of the MOVs may.be ranked on!

! an individual basis. As previously discussed, the use of either type
! (risk reduction or risk increase) importance measure will produce the

same ranking for individual MOVs when the same generic failure rate is ,

;

; used for all MOVs in the PRA. ]
.

iThe topical report recommends use of the Fussell-Vesely or Risk,

| Reduction Ratio importance measure for ranking individual MOVs. The
! staff believes that this can produce the appropriate insights for use by

|the expert panel. Where intrasystem common-cause failure of MOVs is
; modelled in the PRA, ranking the PRA common-cause basic event will
|
j provide an additional insight on the importance of groups of MOVs

serving the same functions. If a consnon-cause event is highly ranked,
!

| the panel must ensure that at least one of the MOVs represented by the
! coninon-cause basic event is included in the high group to minimize the
i potential for their conunon failure due to the issues addressed by
: GL 89-10 programs.
1-

4.2.2 Aeenracy of the IPE/PRA
,

1- Although each U.S. nuclear power plant has performed an IPE in the form!

j of a probabilistic safety assessment, the NRC has not yet reviewed these
: analyses in sufficient detail to accept them for direct use in

regulatory decisions without additional plant- and issue-specific:

; review. The reviews conducted by the staff to date indicate that, in
addition to real differences in results that are caused by differences:

in plant design and operating practices, there may be significantj differences caused by differing assumptions and modelling techniques.'2

i
i

.

!
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The five pilot studies contained in the appendices to the topical report
indicate substantial differences in the lists of high and medium ranked
MOVs for plants that are rather similar in design. In order to provide
assurance that these differences are appropriate, the BWR owners' Group
has included a list of MOVs that, if not present in the high or medium
risk groups at a specific plant, must be reviewed by the licensee's
expert par.el to ensure the reasons that they do not appear in those
groups are understood and appropriate, and that the reasons are
documented by the licensee. Considering the end use of the insights
provided by this methodology, this is an appropriate level of review of
the accuracy of the probabilistic basis. This conclusion is based on
two factors. First, the purpose of this methodology is to divide the
list of MOVs within the scope of GL 89-10 into a small number of
importance groups, rather than to accurately compute the absolute risk
significance of each valve. Second, the valves in all of the importancej groups will be subject to deterministic restrictions on their test<

schedules that preclude neglect of the least-significant valves.

4.2.3 Considerations for Expert Panel

The actual production of the MOV testing schedule must be accomplished
by a panel that includes personnel with additional expertise in the

]
areas of plant design, operations, maintenance, probabilistic risk
assessments, and in-service testing. The ranking and scheduling
processes must assure that the assumptions and conclusions of the panel
are based on an integrated assessment of both the traditional
deterministic 2ngineering and systems analyses as well as the risk<

insights derived from the PRA. The topical report discusses several
issues that must be addressed qualitatively or for which additional
knowledge is required for quantitative assessment. These include
identification of " hidden" contributions of particular MOV failures to
specific basic events in the PRA, consideration of level 2 issues, and
consideration of the effects of MOV failures during shutdown and with
respect to external events such as fires, floods and earthquakes.

In addition to those mentioned in the report, two additional issues must
be considered by the panel. The first issue concerns interchanging
functions of MOVs, as is sometimes done between the pump discharge valve
and the injet. tion valve on an emergency core cooling system (ECCS) pump
injection line. Normally, the injection valve is closed and must open
for the ECCS function, while the discharge valve is normally open (but
still receives a signal to open). However, when there is concern about
the operability of the injection valve, some plants have opened that
vslve and closed the pump discharge valve. In this configuration, the
pump discharge vaise has the risk significance of the injection valve
and vice versa.

The second 1ssue concerns the changes that can occur in component
importances as plant operating configurations change (i.e., equipment
comes in and out of service). PRAs generally assume that maintenance
outages of equipment occur randomly and, therefore, overlaps of
equipment outages that can cause changes in relative importances are
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random. Actual plant-specific maintenance practices, such as rolling
periodic on-line maintenance schedules, can introduce systemic effects
that result in more or less overlap of equipment outages and result in
importance rankings that are different from those that would exist if
these systemic effects were not present. Whether this results in an
increase or decrease in the actual importance level of any particular
component compared to that estimated by the PRA assuming outages are
random, depends on the licensee's sensitivity to avoiding concurrent
outages of pieces of equipment that would substantially increase the
accident frequency.

The Maintenance Rule which becomes effective July 10, 1996, requires
lice.9 sees to assess the total plant equipment that is out of service to
determine the overall effect on performance of safety functions when<

conducting preventative maintenance. This will ensure that the licensee
will account for potential increases in risk resulting from overlaps in
equipment outages during the actual performance of testing. Actual
maintenance practices must be considered by expert panels when
establishing relative risk importance of different MOVs for the purposes
of prioritizing maintenance and testing activities for GL 89-10,

implementation. If actual maintenance practices are different from
those modeled in the PRA used to provide risk insights to the expert
panel, this information must be presented to the panel along with an
assessment of the potential impact of these differences on the relative
risk importance rankings derived from the PRA.

4.3 Deterministic Canability Evaluation

In Section 3.3 of Revision 2 to the topical report, the BWR Owners'
Group notes that licensees are responsible for maintaining operability
of components and that the topical report methodology is not intended to
relieve a licensee of responsibility to maintain MOV design-basis
capability. The BWR Owners' Group states that it is expected that a
licensee will demonstrate that GL 89-10 MOVs are captble over the entire
duration between tests regardless of risk significance. The licensee is
expected to use accepted best-available methods and data, in determining
MOV capability margin and performance degradation rates to provide a
high level of assurance that safety-related MOVs will remain capable of
performing their safety functions over the periodic verification
interval . Section 3.4 of Revision 2 to the topical report provides
additional information on deterministic considerations in establishing
periodic test intervals.

.

MOVs are typically grouped by type and service environment, and
re resentative MOVs from each group are retested at the highest
frequency to ensure that the projections of operability are accurate.
It might be desirable to leave some MOVs untested for the longest
periods they are expected to remain operable so that data can be
acquired on the actual deterioration as a function of time. This
reduces the testing burden and permits the adjustment of the periodic
verification test schedules to further reduce burden as confidence is

8

-

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



-

gained in the projections of time that adequate margin will remain for
each NOV group.

5.0 STAFF FINDINGS

The staff finds that the methodology used in the topical report can
effectively rank the MOVs in the GL 89-10 program with respect to their
relative importance to core damage frequency, and that appropriate
considerations with respect to other consequences can be added by an
expert panel. The staff approves use of the BWR Owners' Group
methodology for ranking MOVs subject to the cautions and considerations
described in this safety evaluation.

For this specific application, the staff considers it acceptable for
licensees to rely on their IPE studies to support the ranking of MOVs
when used together with expert panel review and deterministic
constraints, based on the following considerations: The relative risk
ranking methodology supplements the plant-specific IPE-based insights by
generic insights and expert review involving additional considerations
such as external events, level 2 and shutdown issues. In addition, the

use of the rankings is in combination with deterministic restrictions
-

that prevent neglect of the least risk-significant MOVs.I

L
The BWR Owners' Group states that, until additional performance data are
available, a maximum test interval of 10 years has been discussed by the
industry and the NRC. The NRC staff agrees with this condition of a
maximum test interval of 10 years based on current knowledge and
experience. In addition to this maximum test interval, where a selected
test interval extends beyond five years, the licensee must evaluate
information obtained from valve testing conducted during the first five-
year time period to validate assumptions made in justifying the longer
test interval. Based on performance and test experience obtained during
the initial interval, a licensee may be able to justify lengthened MOV
periodic verification intervals.

i

6.0 APPLICABILITY OF THIS SAFETY EVALUATION REPORT

The use of PRA for GL 89-10 implementation is considered a pilot
application in the Commission's agency-wide PRA Implementation Plan.
The use of PRA/IPE, the risk ranking methodology, and the expert panel
process has been justified for this application as described in the BWR
Owners' Group Topical Report NEDC-32264, " Application of Probabilistic
Safety Assessment to Generic Letter 89-10 Implementation." The NRC
staff is currently reviewing uses of PRA and various risk ranking
methodologies fur several other regulatory applications and is
developing application-specific, or where practical, generic regulatory
guidance. Therefore, absent additional NRC staff evaluation and/or
final guidance development, the conclusions in this safety evaluation
are applicable only to the specific application described in the
aforementioned topical report. Further, licensees remain bound by the
requirements in their code-of-record regarding stroke-time inservice
testing, as supplemented by the additional measures they establish to

9

. -___ __ _



ensure that MOV design-basis capability is maintained pursuant to their
GL 89-10 commitments.

Principal Contributors:
Steven M. Long, NRR
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