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P-111 INTEGRATED WORKSHOP #1

PLANNING AND PRIORITIZING INSPECTION ACTIVITIES

Obiective: The student will learn how to extract risk insights from a PRA and SDP
Notebook for use in planning and prioritizing inspection activities.

Method: Students will be given the North Anna SDP Notebook and material from the
North Anna IPE Submittal to be used as an illustration of PRA information for
carrying out this workshop. Only portions of that submittal useful for
performing the workshop will be provided to the students in order to avoid
ineffectual time looking through a large volume of material. Completion of
this workshop should be expected to take approximately ½ day and will be
given at the end of the P-Ill course after all course modules have been
presented.

Materials: 1) North Anna SDP Notebook
2) Summary of Major Findings from the IPE
3) Functional failure summary information from the IPE
4) List of Initiating Events from the IPE
5) Success Criteria information from the WPE
6) Event tree information from the IPE
7) Plant design and Safety Injection System information from the IPE
8) Core damage (and dominant cut sets) results information from the IPE
9) Risk importance information from the IPE
10) List of basic events and descriptions
11) Information regarding one Human Error modeled in the IPE

Instructions: By using the material provided and answering the questions in this workshop,
arrive at an inspection plan to investigate aspects of the plant design and
operation based on the insights gained from the IPE while performing this
workshop.
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Questions:

(Questions I - 6 illustrate how an inspector might begin to investigate "what is dominating
risk at this plant." Getting "acquainted" with the dominant results and basic terminology, at
least at a high level, is an important first step in gaining risk insights from a PRA. Part of
this is "learning" what initiators, functional failures, systems, etc. are important to the
results.)

1. Based on a review of the major findings for the IPE,
a) What is the total plant core damage frequency (CDF) from internal events?
b) What percentage of this total comes from LOCA-type initiators? (Note: it may be

helpful to look at the initiating event list to know which designators are LOCAs -
treat "R" (such as in RX sequences) as a LOCA but neglect "V" (such as in VX
sequences) since this is a special class of LOCA that is not being considered here).

c) As a class, are LOCAs among the more dominant contributing initiators to CDF?

2. Determine the following:
a) What are the respective percent contributions to the total CDF from the following

LOCA initiators: A, S 1, S2?
b) Which one of these initiator types contributes the most and what is the corresponding

contribution?

3. From the summary of results for the PRA (see Section 3.4.1.2 and Table 3.4.1-8),
a) Which functional failure (i.e., what group of functional failures) contributes most to

the CDF?
b) What is the percentage contribution?

4. Based on information in Table 3.4.1-3 in the "Core Damage Results" portion of the
material provided,
a) What are the functional failure designation and the sequence designation for the core

damage sequence that contributes the most to CDF?
b) What is the percentage contribution of this one sequence to the total CDF?
c) What is the corresponding CDF value?
d) Using the event tree that depicts the sequence identified in 4.a above, and the event

tree designator table that describes the nomenclature, describe in general terms what
initiator has occurred, what has failed in the sequence, and what is successful in the
sequence?

e) Locate this sequence on the small LOCA event tree in the SDP Notebook. Estimate
the frequency of the sequence using the small LOCA worksheet table in the SDP
Notebook. Is this value larger or smaller than the value for this sequence in the PRA?
Explain why this should be so.

5. Using the same table as above (Table 3.4.1-3), and with help from the designators shown
on the Functional Failure Table 3.4.1-8,
a) List all the sequences (by functional failure designation and by sequence designation)

with the same initiator as that for the sequence in question 4.a and identify which of
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those are "injection-type" failure sequences. Identify these sequences in the SDP
Notebook.

b) List all the sequences with the same initiator as the sequence in question 4.a and
identify which of those are "recirculation-type failure sequences. Identify these
sequences in the SDP Notebook.

6. Based on the information from question 5,
a) What is the total percentage contribution to CDF from sequences involving this same

initiator and injection failures?
b) What is the total percentage contribution to CDF from sequences involving this same

initiator and recirculation failures?
c) For this same initiator, which contributes most, injection or recirculation failures?

(Questions 7 - 12 illustrate how an inspector might further investigate more detailed aspects
of certain accident sequences and/or systems found generally to be important in the PRA.
Questions 7 - 12 illustrate using the PRA to obtain more detailed information than can be
obtained from the SDP Notebook.)

7. By reviewing the success criteria table for the S2 initiator, and using the event tree
designator table to understand the nomenclature,
a) How many charging pumps must fail in order to fail event D1 in the S2-LOCA event

tree? Is this consistent with the success criterion in the SDP Notebook?
b) How many low head safety injection pumps must fail in order to fail event D3 in the

S2-LOCA event tree? Is this consistent with the success criterion in the SDP
Notebook?

c) How many accumulators must fail in order to fail event D2 in the S2-LOCA event
tree? How does the SDP Notebook model accumulator injection for small LOCA?

d) How many auxiliary feedwater pumps must fail in order to fail event L in the S2-
LOCA event tree? Is this consistent with the success criterion in the SDP Notebook?

8. Using the basic event/description list and by reviewing the dominant cut sets for the
S2P35 sequence,
a) What single component failure, along with the S2 initiator, causes this core damage

sequence? (Note: ignore the C-Y02 event; "C" stands for complement and is actually
the success of the "Y" event in the S2 event tree).

b) Is the single component failure an "active" or "passive" failure?
c) Why does this single failure cause failure of both D1 and D3? (Hint; look at

simplified schematics of systems involved).
d) What percentage of the total sequence frequency does this one cut set contribute?
e) What one single common cause failure, along with S2, causes this core damage

sequence?
f) What percentage of the total sequence frequency does this one cut set contribute?
g) What percentage of the sequence frequency do these two cut sets contribute together?
h) For certain system start/run configurations, note that check valve 254 failing open is

assumed to cause "short-circuiting" of the entire charging system (i.e., flow
recirculates back to pump suctions rather than into the reactor). What percentage of
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the sequence frequency is made up of cut sets that contain the basic event
representing failure of check valve 254? How does this valve failure fail the affected
system?

i) Looking at the assumptions used in modeling failure of high-head safety injection,
does the system modeling with respect to check valve 254 appear reasonable?

9. To get a feeling for the overall importance of some of the basic events from the previous
two questions, not just to these S2 sequences, but to total CDF from all sequences, let's
examine the risk importance tables.
a) Is there a significant difference between the importance of the single component

failure and the common cause failure you found in question 8.a and 8.e above using
Fussell-Veseley importance?

b) What about from the perspective of risk achievement worth (RAW)?
c) Would the components represented by these events be classified by the PRA as high

or low risk significance for purposes of the Maintenance Rule, using the criteria in
NUMARC 93-01?

d) Looking at both Fussell-Veseley and RAW values, qualitatively how does the check
valve 254 failure (see 8.h above) compare in importance with the single component
and common cause failures?

10. Often, the assumptions in the analysis are just as, or more important, than some of the
PRA modeling. In the cut sets that have been reviewed, plugging of the common valve at
outlet of the RWST, 1-QS-38, has shown up but the human error of inadvertently leaving
the valve closed after a maintenance activity requiring it to be closed has not appeared
among the dominant cut sets. Safety Injection Fault Tree Modeling assumptions # 15 and
#46 provide rationale for this. Do these assumptions seem reasonable?

11. This question illustrates one way in which PRA "quality" can be examined. Looking
again at the cut sets for sequence S2P35, does it appear that the success criterion for low-
head safety injection has been modeled correctly in generating these cut sets?

12. Use the information you have gleaned from the IPE and SDP Notebook to construct an
outline of your inspection plan. Include in the outline the items you intend to examine
and be prepared to defend your choices.
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P-111 INTEGRATED WORKSHOP #2

RISK SIGNIFICANCE OF FINDINGS AND EVENTS

Objective: The student will learn how PRA information can be used to provide insight
into the risk significance of specific inspection findings or operational events.
This includes Phase 2 analysis using the Significance Determination Process
(SDP).

Method: Students will be given the North Anna SDP Notebook and material from the
North Anna IPE Submittal to be used as an illustration of PRA information for
carrying out this workshop. Only portions of the submittal useful for
performing the workshop will be provided to the students in order to avoid
ineffectual time looking through a large volume of material. Completion of
this workshop should be expected to take approximately 2 day and will be
given at the end of the P-Ill course after all course modules have been
presented.

Materials: 1) Example of an operational event and related inspection finding
2) North Anna SDP Notebook
3) Summary of Major Findings from the IPE
4) Functional failure summary information from the IPE
5) List of Initiating Events from the IPE
6) Success Criteria information from the IPE
7) Event tree information from the IPE
8) Plant design and Safety Injection System information from the IPE
9) Core damage (and dominant cut sets) results information from the IPE
10) Risk importance information from the IPE
11) List of basic events and descriptions

Instructions: By using the material provided and answering the questions in this workshop,
arrive at a tentative conclusion regarding the risk-significance of the
operational event and related inspection finding based on the SDP and on the
PRA information provided. The conclusion ought to be considered
"tentative" because in a real situation, there may be other information not
provided, which could alter the conclusion reached.

Example Operational Event / Inspection Finding:

[Note: This example is based on an actual operational event and inspection finding at a
power plant similar to North Anna. The facts related to the actual event have been altered
somewhat for purposes of the class workshop. Nevertheless, similarity between this
fictitious event and the actual event provides "realism" toward meeting the objective of this
workshop.
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During a test of the auxiliary feedwater system (AFW) with the plant at power (Mode 1), an
operator noticed that the manual discharge valve for the tiirbine-driven pump, valve I -FW-
278 (refer to the simplified AFW flow diagram in Module F), is locked closed. It is required
to be locked open when the plant is at power. This misalignment has existed for 48 days and
violates the Technical Specification Limiting Condition of Operation of-72 hours. With the
system in this condition, no flow would be available from the turbine-driven AFW pump to
any of the steam generators. Upon review of the event, the NRC determined that the
misalignment occurred during performance of an AFW valve operability test. The
misalignment was discovered when an operator noticed the valve stem position and
questioned whether the valve was in the correct position.
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Questions:

(Questions 1 - 5 examine how the SDP evaluates the risk significance of the finding.)

1. Use the SDP Phase 1 screening worksheet to evaluate this finding. Explain in detail why
Phase 2 analysis is or is not necessary.

2. Assume that Phase 2 analysis is required and use the SDP Worksheets in the North Anna
SDP Notebook to evaluate the risk significance of this condition.

3. What is the overall "color" for this finding?

4. Which accident sequence dominates this result?

5. List any assumptions you made in doing the Phase 2 analysis and be prepared to defend
these assumptions before a mock Significance Evaluation Review Panel (SERP).

(Question 6 -10 explore how the PRA results could be used to evaluate the risk significance
of this finding.)

6. Looking in the PRA,
a) Is the equipment of interest and the function(s) that equipment performs "captured" in

the PRA for the North Anna IPE?
b) If so, where in the materials provided did you frnd the relevant information?

7. Based on the modeling in the PRA, what types of failures (e.g., independent, common
cause, human error, hardware failure, support system failures...) or other reasons for
unavailability (e.g., test or maintenance outage) did the PRA include in considering the
inoperability of the turbine-driven AFW train?

8. Which event tree sequences correspond to the dominant sequence you found in the Phase
2 SDP above? Note: Level 2 information may be included in the Level 1 event trees;
any sequences that lead to core uncovery can be considered core damage sequences for
this question.

9. Using the dominant sequence cut sets, along with the table of basic event probabilities,
estimate the change in CDF for this sequence. With what "color" does this change in
CDF correspond? Note: if you found more than one PRA sequence that corresponded
with the dominant SDP sequence, use the sequence with the highest frequency to answer
this question.

10. Use the importance measure information to estimate the overall impact of this condition
on CDF. How does this compare with what you calculated in the question above?
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P-111 INTEGRATED WORKSHOP #3

SDP EVALUATION OF FIRE PROTECTION FINDINGS

Objective: The student will learn how to use Appendix F to IMC"0609 to perform Phase
1 and Phase 2 evaluation of fire protection findings.

Method: Students will be given material from the North Anna SDP Notebook to be
used for carrying out this workshop. Completion of this workshop should be
expected to take approximately V2 day and will be given at the end of the P-
111 course after all course modules have been presented.

Materials: 1) Example of an operational event and related inspection finding
2) IMC 0609
3) North Anna SDP Notebook

Instructions: By using the material provided and answering the questions in this workshop,
arrive at a tentative conclusion regarding the risk-significance of the
operational event and related inspection finding based solely on the
information provided. The conclusion ought to be considered "tentative"
because in a real situation, there may be other information not provided,
which could alter the conclusion reached.

Example Operational Event / Inspection Finding:

[Note: This example is based on an actual operational event and inspection finding at a
power plant other than North Anna. The facts related to the actual event have been altered
somewhat for purposes of the class workshop. Nevertheless, similarity between this
fictitious event and the actual event provides "realism" toward meeting the objective of this
workshop.

Inadequate CO2 Flooding Capacity in Emergency Switchgear Room

The 4160 Vac Emergency Switchgear Room contains both divisions of emergency ac power.
The two divisions are separated from one another by a radiant energy shield wall. There are
safe shutdown cables located in the room overhead. One train of these cables is protected by
a one-hour fire barrier. One train in the affected area is recoverable by operator action if
these cables are not damaged by the fire. The room is protected by a automatically actuated
CO 2 flooding system, which was designed in accordance with Standard 12 of the National
Fire Protection Association. This standard requires that, for a deep-seated fire, the system
maintain 50% CO2 concentration in the room for at least 20 minutes. According to the
licensee's FSAR, the system should be capable of 2 full discharges into the room, equating to
about 10 tons of CO 2. According to the licensee's IPEEE, the frequency of large switchgear
room fires is about 0.01/yr.
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Findings:

" The licensee has reported that the CO2 flooding system does not meet the FSAR design
requirements. The tanks hold 10 tons of CO 2, but the weekly surveillance only requires
that the tanks be 50% full.

" The one-hour fire barrier protecting the SSD cable train in the room overhead was
inspected by the NRC and found to be degraded, such that in several locations the actual
rating would be less than ten minutes.

* A fire brigade drill was observed by the NRC and the brigade performed satisfactorily.

Questions - Phase 1 Screening

1. Which fire protection defense-in-depth elements are affected by the findings?

2. Which Figure from Appendix F is appropriate for Step 2?

3. Explain why the findings are screened from further analysis or if Phase 2 analysis is
appropriate.

Questions - Phase 2 Analysis

1. Describe a credible fire scenario for analysis. Which event tree in the SDP Notebook will
be most appropriate for analysis?

2. Decide upon and be ready to defend qualitative degradation ratings for the C0 2 flooding
system, the one-hour fire barrier, and fire brigade effectiveness. Does dependency need
to be addressed?

3. Calculate the fire mitigation frequency (FMF).

4. Find the initiating event likelihood rating.

5. Using the appropriate sequence results from the North Anna SDP Notebook, find the
integrated risk significance (color) of these findings. Is Phase 3 analysis required?

2



SUMMARY OF MAJOR FINDINGS'
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supported by a comprehens e set of analysis iles, which detai
the assumptions and info ation sources use at each stage of mo I
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1.4 SUMOMRY OF MAJOR FINDINGS

1.4.1 Results of Core Damage Frequency for Internal Events

Core damage is defined as failure of decay heat removal such that
the maximum fuel temperature will exceed the licensing basis
temperature of 2200OF or the core exit thermocouples will reach
1200OF and long-term cooling cannot be established. Although these
criteria are slightly conservative, the increase in the time to the
onset of significant core damage following failure of decay heat
removal compared with the time to 2200OF is not significant in
terids of system recovery or actions by the operators. In a number
of sequences, the time it takes to achieve this temperature limit
is based on actions taken by the operators when the core exit
thermocouples indicate 12006F. Each event tree was extended to
include the containment systems and where appropriate the recovery
of cooling injection after core damage or vessel failure in order
to accurately define the plant damage states which were the basis
for the containment accident progression and source term analysis.

The internal events portion of the PRA identified 61 core damage
sequences with an annual frequency of greater than 1.OE-7, which
contributed 96% of the overall core damage frequency. An
additional 161 sequences with a point estimate frequency of greater
than 1.OE-9/year contributed the rema4ning 4% of the overall core
damage frequency. The accident grouping by initiating event class
is shown in Table 1-1 and Figure 1-1.

The internal events core damage model gave a point estimate
frequency of 6.8E-5 per reactor-year. The combined frequency of
the 161 sequences below the 1.OE-7 cutoff is less than 2.9E-6. An
uncertainty analysis was performed to evaluate the uncertainty on
core damage frequency resulting from the uncertainties, on the
parameter values of the core damage model. The cumulative
distribution function for the core damage frequency is shown in
Figure 1-2.
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Some significant parameters of the core damage frequency
distribution function are as follows:

Mean 1.66E-4
Standard Deviation 1.03E-3
95th Percentile 3.41E-4
Median 7.41E-5
5th Percentile 2.74E-5

The difference between the mean value, obtained from the
uncertainty analysis, and the point estimate, results from the
correlation of the samples of those basic event probabilities that
are based on the same parameter value distribution. This is the
so-called state of knowledge correlation (Apostolakis and Kaplan,
1981). Several of the cut sets that are affected have point
estimate frequencies in the 1.OE-8 range. The parameter values
that contribute to these cut sets are generally based on generic
estimates. The reason they contribute significantly to the
difference is that the representation of the uncertainty on the
parameters results in a large variance on the parameter value.
This is in many respects somewhat arbitrary; for example, the
choice of the lognormal distribution was based on accepted industry
practice; the use of large error factors is a way of increasing the
mean value with respect to a given median value [e.g., air-operated
valves (AOVs)], but it also increases the variance. Thus, the
difference between the point estimate and mean value is potentially
exaggerated by the way in which the uncertainty characterization of
parameter estimates was established.

On review of the cut sets, it did not appear that the overall
characterization of the safety of the plant, in terms of the
contributors and their relative importance, would be significantly
altered by using the uncertainty analysis for the estimation of
core damage frequency. Therefore, the point estimate results were
used in the remainder of the analysis. In further support of this
approach, it should be noted that the point estimate values chosen
for the parameters were either realistic (when sufficient data were
available) or conservative.

An event importance analysis was performed on the overall ccre
damage model. In this analysis the relative importance of each
basic event was calculated with respect to three different
measures: Fussell-Vesely, risk reduction worth, and risk
achievement worth. The results are shown in Table 1-2.

The Fussell-Vesely importance is a measure of the contribution of
the given component to the overall core damage frequency by
comparing the sum of cut sets in which that basic event occurs with
the total sum of all cut sets. The risk reduction worth shows the
reduction in the core damage frequency that would be achieved if
the component were perfect or its failure probability were zero.
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Three of the top four highest ranking events for risk reduction are
the Loss of Offsite Power initiating event (IE-TI), the small LOCA
initiating event (IE-S2), and the steam generator tube rupture
event (IE-T7). (Note the complement events indicated ,by "C-xxx"
and the 1EE-BAT-i-2HR Battery failure in 2 hours after SBO are not
true events and should not be considered in the interpretation of
results.) This is consistent with the core damage profile where TI
accounts for 29.2% of CDF (this includes the station blackout
contribution), S2 accounts for 14.8% of CDF, and T7 accounts for
10.3% of CDF. In Table 1-2, the Fussell-Vesely importance values
for these initiators are precisely these percentages. Having an
initiating event group as the top risk reduction item indicates the
risk from these initiators is spread over many components and
involves several aspects of accident mitigation. Alternatively, it
can be said that there are no single component improvements or
changes that would have a dominant impact on accident mitigation
for all these initiating events. The frequencies for the T1, S2,
and T7 initiators are generic industry values as opposed to plant
specific data. The S1 LOCA and T8 loss of Emergency Switchgear
Room cooling initiating events are the fifth and sixth most
important risk reduction events having F-V values of .098 and
.097, respectively.

The most important component for risk reduction is the 1H Emergency
Diesel Generator. This component is the most important single
component. The seventh, eighth and eleventh events (or numbers 9,
13 and 17 in the listing) represent different fault modes of EDG
1H. As such, they can be combined to yield one F-V measure of
unavailability for EDG 1H which is .23 (the sum of the three F-V
values). This is due to 1) the relatively high fault probabilities
for the EDG 1H compared to other components and 2) the higher Loss
of Offsite Power (TI, TIA and TITr) and partial loss of switchyard
feeder power (T9A and T9ATr) contribution to the total CDF (35% for
all 5 events, T1, TIA, TlTr, T9A and T9ATr).

The second most important component for risk reduction is the
turbine driven Auxiliary Feedwater pump. The ninth, 16th, 24th and
46th events (or numbers 15, 23, 32 and 57 in the listing) represent
different fault modes of the turbine driven Auxiliary Feedwater
pump. As such they can be combined to yield one F-V measure for
unavailability of the turbine driven pump. If the four values are
added, the resultant F-V for the turbine driven AFW pump is .18..
This is due to 1) the relatively high fault probabilities for the
turbine driven pump compared to other components (high fault
probabilities for turbine driven pump is typical) and 2) the
increased reliance on the turbine driven Auxiliary Feedwater pump
for initiators such as T9A, T9B, T5A, T5B, and T7, where one motor
driven pump is unavailable due to the initiator, or in the case of
T7, is aligned to the affected generator. Having the turbine
driven pump as a significant component for risk reduction indicates
the risk profile is dominated by loss of steam generator heat
removal following the initiating event.

NAPS IPE 1-7 12-15-92



The third most important event and the most important operator
action (number five in the listing) is failure of operator action
to initiate High Head Safety Injection. This human action appears
in Ti and TIA sequences involving loss of AFW and in several Hv
transfer sequences (e.g., event trees TlTr, T2Tr, T2ATr, etc.)
involving restoration of Emergency Power before core damage, but
where HHSI is required to prevent a RC Pump Seal LOCA. Although
the human action to manually initiate HHSI is important, the split
between Loss of Offsite Power and other transient initiators
indicates that two human action models would be more appropriate,
yielding the same combined importance but with an apportionment
between the two transient types.

The next most important operator action is the 10th event (number
16 in the listing), recovery actions for loss of Unit 1 ESGR
cooling using Unit 2 ESGR chilled air. Initiating events for
transients with MFW available and large LOCA are listed next. The
20th listed event is failure of operator action to rapidly
depressurize the Steam Generators during a medium break LOCA.

The event listed 22 represents unavailability of Emergency Diesel
Generator 1J. It can be combined with events 25 and 41, which
represent other failure modes of EDG 1J. Adding these three events
together yields an overall F-V importance value of .13 for EDG 1J.
This places it fifth in true ranking, behind the 52 initiator. The
asymmetrical dependence between the 1J and 1H diesel is due to the
greater dependence of ESGR cooling components upon the 1H bus (2
chillers) than on the 1J bus (I chiller).

The events ranked in order of risk achievement worth are shown in
Table 1-3. Risk achievement worth must be viewed with an
understanding of how it is calculated. The risk achievement worth
for an event represents the increase in core damage frequency if
that event's probability is 1.0. This can be interpreted as
guaranteeing that the failure will occur. The two top events for
risk achievement are modeled to lead straight to core damage.
These are Reactor Vessel rupture and Interfacing System LOCA
initiating events. Also, they have very low probabilities in the
base case CDF profile. Thus, if their probabilities rre increased
to 1.0, the resultant increase in CDF is very high.

The third most important event in risk achievement worth is
mechanical binding of the control rods. This has a high risk
achievement worth because, it leads directly to core damage when
combined with any initiator and it has a very low probability in
the base case.

The next event (#4) involves common cause failure of the Service
Water Reservoir screens, which fails both Unit I ESGR cooling, and
its recovery, Unit 2 ESGR cooling. It has a high risk achievement
worth because it affects all of the Hv Transfer event trees. The
next two events, 1QSMV--PG-1038, and 1SICKV-CC-838689, cause common
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mode failure of the HHSI and LHSI systems. The QS term is plugging
of the manual isolation valve on the discharge of the RWST and the
SI term is common cause failure of check valves 83, 86, and 89
which are located in the SI injection lines into the cold legs.

The next several events involve faults of a 4160 V or 480 V bus.
Both 4160 V buses, the 480 V buses, and several MCC's are
represented. These events appear in virtually all the sequences at
lower frequencies. Note that the lB buses characteristically have
a higher risk achievement worth than comparable lJ buses, again due
to the greater dependence of ESGR cooling components upon the 1H
buses.

104.2 Core Damage Prequency from Xntezal Flooding

The core damage frequency from internal flooding is 3.6E-6/year
which is approximately 5% of the overall core damage frequency.
The dominant contribution is from service water floods in the
Auxiliary Building.

It can be seen that the base case results show that core damage
from internal flooding is not a vulnerability at North Anna. This
is the result of identifying a number of minor modifications during
the course of the study, as potential flooding vulnerabilities were
identified. The required plant modifications included in the IPE
model are as follows:

1. Back flow prevention devices are fitted in the charging
pump cubicles' floor drains in order to prevent floods in
the Auxiliary Building and Quench Spray Pump House
spreading to the charging cubicles.

2. A flood barrier is erected in the pipe tunnel between the
Quench Spray Pump House. and the Auxiliary Building to
prevent the spreading of floods from one to the other.

3. The Chiller Room doors are modified to prevent flooding
of the Instriment Rack Room and Emergency Switchgear Room
following a ±lood in the Chiller Room.

1.4.3 Containment Building Performance

The North Anna Containment Building structures and systems are
robust with respect to the challenges presented by severe
accidents. Because of the high assessed strength of the
Containment structure, both early as well as late over-pressure
failure of the Containment is very unlikely. The North Anna
Containment Building is operated in a subatmospheric mode;
consequently, the probability of loss of isolation is extremely
remote since any significant preexisting leakage would be easily
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detected. The major threat of early, large radionuclide leakage at
North Anna results from core damage Containment bypass sequences,
particularly SGTRs. Figure 1-3 shows a breakdown of the predicted
North Anna Containment Building performance for severe accidents.
Table 1-4 compares the North Anna IPE, the Surry IPE and NUREG-1150
results. In general, the results from the three studies are quite
similar. The differences that exist stem mostly from the
difference in contributions from the different initiators. Section
7.2 discusses this in more detail.

1.4.4 Comparison of Results

The major purpose of this study, was to ensure that the PRA model
was developed and understood by the Virginia Power staff and
represented the as-built-and-as-operated condition of North Anna
Units 1 and 2 at the time of the performance of the PRA. The
guidance for performing the IPE indicated that heavy reliance could
be placed on the results of the previous studies performed for
similar plants. Therefore, the work performed for the Surry IPE
was used as the starting point for the North Anna Analysis.

All the systems at North Anna were analyzed and new fault trees
developed for each one. There are differences in the support
system (electric power, cooling water) design which resulted in the
identification of different initiating events. The results from
the North Anna IPE are compared with the Surry IPE and the NRC PRA
of Surry reported in NUREG/CR-4550.

1.4.4.1 Comparison of Core Damage Frequencies

The comparison of core damage frequencies is shown in Table 1-5.
It can be seen that the results for Surry (Virginia Power, 1991a)
and North Anna IPEs are very similar and somewhat higher than those
from the NRC study of Surry. However, investigations of the design
requirement for room cooling, the capability of removing heat from
the Containment Building, and the requirements for RHR following an
SGTR -esulted in the introduction of new sequences associated with
loss uf Emergei =y Switchgear Room cooling, consequential loss of
ESGR cooling after other initiators, loss of Containment heat
removal (Surry only) , and a revised frequency for core damage
sequences following an SGTR.

Whereas in the NUREG/CR-4550 study the LOOP leading to station
blackout was the dominant contributor to core damage, it can now be
seen from Figure 1-2 that, although loss of offsite power is still
a high contributor, IOCA, SGTR, and transients are'all significant
contributors. It should be noted that the increase in the loss of
feedwater initiating event contribution to core damage frequency is
entirely due to the dependency on Emergency Switchgear Room cooling
and not on poor performance of the front-line decay heat removal systems.
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The relative reduction in the station blackout core damage
frequency from NUREG/CR-4550 is the result of three changes.
First, the IPEs credited successful Turbine-Driven Auxiliary
Feedwater Pump (AFWP) operation after battery depletion. Thus,
although the battery depletion time was similar to that in
NUREG/CR-4550, AFW was potentially' available until Emergency
Condensate Storage Tank (ECST) depletion. An extension of the time
to core uncovery is probable for the case in which the AFW pumps
are running at the time of battery depletion. (Operators have
indicated that they are not instructed by procedure to trip the
pumps at that time and, thus, that they would not do so.) Second,
the RC Pump seal LOCA model used for the IPE predicted an average
core uncovery time due to seal failure of about 9 hours, rather
than the 3.5 hours used in NUREG/CR-4550. The IPE seal LOCA model
is based on Westinghouse seal performance analysis. Third, the
common-cause failure probabilities for diesel generators was lower
than that used in the NUREG. A rigorous analysis of industry data
was performed to generate as realistic a value as possible for the
potential for common-cause failures of the diesel generators.

Finally, the ATWS sequence frequencies are somewhat lower as the
result of more accurate analysis of the pressure relief
requirements at the various stages of core burnup. Although the
results for North Anna and Surry are approximately the same there
are differences in the design which individually would have been
expected to give different results for the two stations. The joint
Westinghouse Owners Group/Westinghouse program for the ATWS rule
administration described in WCAP-11992 (Westinghouse, 1988)
identified a more rigorous method for determining the probabilities
of core damage based on evaluating the pressure relief requirement
during core burnup, following an anticipated trip without scram.
It also discussed the impact of fitting the AMSAC modification.
The AMSAC modification has been installed at North Anna but was not
installed at Surry at the time of the IPE. The calculated
unfavorable exposure time (UET) for North Anna, Unit 1 was 27.7%
compared with zero for Surry. The most likely reason for the
higher UET is a combination of the higher nominal inlet
temperatures at hot full power at North Anna and larger power
defects from the higher power North Anna cores. Thus the reduction
in core damage frequency from the fitting of the AMSAC
modifications is offset by an increase due to the unfavorable
exposure time, when the pressure relief is inadequate.

1.4.4.2 Fission Product Release

There are several factors that would tend to produce small releases
at North Anna: the Containment Building is strong; there is a high
degree of redundancy in the sprays; as the plant is subatmospheric,
there is a very low probability of its being in a non-isolated
state; and the piping arrangement in the Safeguards Building is
such that most interfacing LOCAs (V) will vent releases under
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water. The cavity is not connected to the sump directly at floor
level but rather through a somewhat elevated vent path. This means
that it is difficult to get water into the cavity other than by
operation of the Quench/Recirculation Sprays or in vessel injection
(following reactor vessel failure). This has advantages and
disadvantages; a wet cavity means debris cooling, but it also can
impose a large heat load on the Containment.

The sprays play several roles, all of which are important with
regard to source terms: they can "wash out" airborne radionuclides
in the Containment, they provide the major pathway for the
introduction of water into the cavity and onto the debris, and they
are the vehicle for Containment heat removal.

The MAAP-derived release fractions (calculated for 11 of the 24
source term categories) confirm what is already known from other
work (NUREG-1150, for example) the Containment Building bypass
sequences (interfacing LOCA [V] and SGTR) have the greatest release
potential. This is because of the relative scarcity of mitigating
features in the release pathways. Following a SGTR, the Steam
Generator with the broken tube is likely to be dry when core damage
and fission product release occurs.. The SGTR sequence is also
significant on a frequency basis (see Section 4.7.4).

The calculated release fractions generally agree in magnitude with
Values reported for NUREG-0956 and NUREG-1150. A comparison of the
IPE values and those reported in NUREG-iI5o is shown in Figures 1-4
and 1-5. Sensitivity studies demonstrated that the sprays are
important in minimizing releases and that different modeling
assumptions regarding tellurium release from the fuel can affect
its release fraction significantly. While no direct analyses of
uncertainty were performed, the extensive NUREG-1150 work has
indicated that in most cases two orders of magnitude is not
unreasonable uncertainty for many of the release fractions for any
given source term category (STC).
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TABLE 1-1
ACCIDENT GROUPING BY INITIATING WENT CLASS

Point Estimate Percentage

Initiatina Event Tyve Freauenay (2er year) of-Total

Internal Events:

LOCA (A, S1, S2, RX) 2.1E-5 31

Loss of Offsite Power (TI,
TIA, TITR) 2.OE-5 29

Transient (T2, T2A, T3, T4, T5A
T5B, T6, T8, T9A, T9B, T2TR,
T2ATR, T3TR, T9ATR, T9BTR) 1.8E-5 27

Steam Generator Tube Rupture
(T7) 7.OE-6 10

Interfacing System LOCA (VX) 1.6E-6 2

ATWS (TH, TL) 4.2E-7 _1

Total Internal Events 6.8E-5 100

Internal Flooding:

Auxiliary Building 2.6E-6 72

Air Conditioning Chiller Room 9.7E-7 27

Turbine Building 0 _ 0

Total Internal Flooding 1-6E-6 100

Combined CDF:

Total Internal Events 6.8E-5 95

Total Internal Flooding 3.6E-6 _

7.1E-5 100
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TABLE 1-5
OVERALL COMPARISON OF RESULTS OF THE NORTH ANNA IPE

WITH THE BURRY IPE AND NUREG/CR-4S50 (BURRY) RESULTS

Core Damage Frequency

8 urr(C1)
North Anna Burry NUREG/CR

Initiatina Event,' IPE IP. -4550

Loss of Coolant Accident
Small LOCA 1.0E-5 1.1E-5 1.1E-6
Medium LOCA 6.6E-6 5.3E-6 3.1E-6
Large LOCA 4.1E-6 4.6E-6 2.0E-6
Interfacing System LOCA 1.6E-6 1.6E-6 1.2E-6

Loss of Offsite Power
Loss of Offsite Power 1.2E-5 7.1E-6 <1.5E-7
Station Blackout 8.0E-6 8.1E-6 2.1E-5

Transients
Loss of ESGR Cooling 6.6E-6 1.BE-5 N/A
Other Transients 6.1E-6 4.8E-6 N/A
Loss of 4160 V Bus 1H 3.7E-6 N/A
Loss of Feedwater 1.OE-6 4.7E-7 1.7E-6
Loss of 4160 V Bus lJ 6.5E-7 N/A
Loss of DC Bus 1-I 1.1E-7 6.8E-7 1.4E-7
Loss of DC Bus 1-III 1.1E-7 6.8E-7 1.4E-7

Steam Generator Tube Rupture 7.OE-6 1.OE-5 1.9E-6

ATWS 4.2E-7 3.2E-7 1.4E-6

Total of Internal Events 6.8E-5 7.4E-5 3.4E-5

Internal Flooding 3.6E-6 5.1E-5

NOTE 1: From NUREG/CR-4550 Vol. 3 Rev. 1 Table 4.10-5.

NOTE 2: For North Anna, Hv transfer event tree (namely,
consequential loss and coincidential loss of ESGR
cooling) contributions to core damage frequency have been
summed with those of the parent tree for comparison to
Surry.
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Figure 1-1
Contribution of Initiators to Core Damage Frequency
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FUNCTIONAL FAILURE SUMMARY INFORMATION
FROM NORTH ANNA IPE



The next severa events involve faults a 4160 V or 480 V us.
Both 4160 V uses, the 480 V bu , and several MC ý*Ys are
represented These events appear i irtually all the se ences at
lower fre encies. Note that th H buses characteri cally have
a highe risk achievement wort an comparable IJ b es, again due
to t greater dependence ESGR cooling compo nts upon the 1H

3.4•.12 Functional Failures Leading to Core Damage

In order to evaluate the relative contribution of the failure of
various systems or functions, other than the initiating events, to
the overall core damage frequency it is possible to group the core
damage sequences by functional failure. The percentage
contribution for the following functional failures are shown in
Table 3.4.1-8.

- Failure of Emergency Switchgear Room cooling (TS, Hv).
- High Head/Low Head Recirculation (H1, H2)
- Recovery of offsite power (B)
- Auxiliary Feedwater (L, Lt)
- RC Pump Seal LOCA (T4, Slc)
- Operator cooldown and depressurization (0, Y)
- Failure of Safety Injection (DI, D2, D3)
- Failure of Bleed and Feed (P)

The sum of these events is greater than 100% as a number of the
sequences contribute to more than one category of functional
failure. For example some sequences consist of failure of
Auxiliary Feedwater and failure of feed and bleed.

Failure of Safety Injection (HHSI-DI, Accumulators-D2 or LHSI-D3)
contributes 42% to the core damage frequency and is dominated by
D1. These sequences fall into three major groups: 1) failure of
required injection during a LOCA (e.g., S2D1D3, SIDIY or AD2), 2)
failure during transient after AFW (L) fault (e.g., TiLDi or
T2LDl), and 3) failure in Hv Transfer event (e.g. TlTr) following
failure of operator cooldown (0) but following recovery of ESGR
cooling (e.g., TiTrODI, T3TrODI and T2ATrODI).

Failure of operator cooldown and depressurization contributes 36%
and involves three basic groups. For medium and small LOCAs and
SGTR, when HHSI (DI) is available, 0 represents normal operator
cooldown. If HHSI is not available, Y represents operator cooldown
without HHSI. In these cases, failure to cooldown will prevent the
use of Low Head Safety Injection pumps to maintain Reactor Coolant
System inventory. Finally, for events with imminent loss of
emergency power (T6, TB, and the initiators with consequential loss
of ESGR cooling sequences, TlHv, T2Hv, etc.), operator cooldown 0
is needed to avoid RC pump seal LOCA since RC pump seal cooling
will also be lost with loss of emergency power.

NAPS IPE 3-119 12-15-92



Loss of Emergency Switchgear Room cooling contributes to 34% of the
core damage frequency, through the TB initiator and through the
consequential loss and coincidental loss of ESGR cooling for
several initiators. These latter events are the initial event in
the TITr, T2Tr, T2ATr, T3Tr, T9ATr and T9BTr event trees. Since
loss of ESGR cooling results in a loss of emergency power, core
damage will occur through an RC pump seal LOCA if there is no
cooldown, or through loss of core heat removal capability when the
turbine driven AFW pump eventually fails (including SG overfill).

Sequences involving loss of Auxiliary Feedwater contribute 24% to
the overall core damage frequency. One of the reasons for this is
that six of the top seven initiating events require the operation
of Auxiliary Feedwater following the initiator.

Failure of recirculation contributes 13% and failure of bleed and
feed following loss of Auxiliary Feedwater contributes 1%.

As station blackout is only a 10% contributor to the overall core
damage frequency, failure to recover offsite power only contributes
10%. The contribution from seal LOCAs is less than 1%.

3.4.1.3 Dominant Accident Sequences

The top 22 dominant accident !equences (core damage frequency
greater than Y.OE-6/yr) are d cussed in detail in this section.
A complete l'-t of the sequ ces and a list of "e dominant cut
sets for thoe sequences wi~h frequency greater an l.OE-7/yr are
given in pendix B. T" sequences discussra in this section
contributA approximately/ 5% of the core dama e frequency and the
sequenc 6 in the Appe= ix with frequency g eater than 1.OE-7/yrcontri te 96% of the ore damage frequenc/
Sequence S2DID3

Frequency: 5.15E-6 Contribution: 7.

This sequenc is initiated by a mall break LOCA. Th high head
safety injeotion system fails o provide coolant ma -up to the
reactor. ps blowdown through he break continues, t e subcooling
decreases/and the core star to heatup and event ally uncover.
When the./core outlet therm ouples reach 1200F, t operators are
directed into functional r toration procedure 1- -C.1, which will
direct the operators to erform core cooling covery. In this
sequence, the LHSI pu s fail to provide a quate flow to re-
establish core coolin All containment sy ems function during
the core damage pro ess, resulting in p1 t damage state #21.
Dominant contributo to this sequence invo ve plugging of the RWST
discharge isolati.pn valve (IQSMV--PG-I S38) and common cause
failure of the check valves on the col legs SI injection lines
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TABLE 3.4.1-8
CONTRIBUTION TO CORE DAMAGE FREQUENCY OF FUNCTIONAL FAILURES

Contribution
tto CDP

Failure of Injection (DI,D2,D3) 42%
Failure to Cooldown and Depressurize (O,Y) 36%
Failure of Emergency Switchgear Room Cooling (T8,HV) 34%
Failure of Auxiliary Feedwater (L,Lt) 24%
Failure of Recirculation (H1,H2) 13%
Failure to Recover Offsite Power (B) 12%
Failure of Feed and Bleed (P) 1%
Seal LOCA (T4,Slc) <1
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TA.BLE 3.1.2-1
LIST OF INITIATING EVENT CLASSES

INITIATING
EVENT GROUYP

TI

TIA**

T2

T2A

T3

T4

T5A

T5B

T6

T7

TS

T9A

T9B

DESCRIPTIONS

Loss of Offsite Power

Station Blackout

Transients with non-recoverable
loss of Main Feedwater

Transients with recoverable loss
of Main Feedwater following FW
Isolation

Transients with Main Feedwater
initially available

Loss of RCP Seal Injection and
Thermal Barrier Cooling

Non-recoverable Loss of DC Bus 1-I

Non-recoverable loss of DC Bus 1-III

Loss of Service Water

Steam Generator Tube Rupture

Loss Emergency Switchgear Room
Cooling

Loss of 4160 V Emergency Bus 1H

Loss of 4160 V Emergency Bus 1J

ZVI= TREE

TI

TIA

T4

T*

T*

T6

T7

TS
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TABLE 3.1.2-1 (Continued)
LIST OF INITIATING EVENT CLASSES

INITIATING
EVENT GROUP

A

S1

S2

V

R

TL

TH

DESCRIPTIONS

Large LOCA 6" - 20"

Medium LOCA 2" - 6"

Small LOCA 3/8" - 2"

Interfacing System LOCA

Reactor Vessel Rupture

Transient with failure to
Scram at Power < 40 percent

Transient with failure to
Scram at Power > 40 percent

EVENT TREE

A

$1

S2

Vx

Rx

TL

TH

These event trees are discussed in one section of the report,
as they are very similar.

** TIA is not a true initiating event, but is a consequential
event from T1.
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TABLE 3.1.1-15
TRANSIENT SUCCESS CRITERIA

Reactivity
Control

RPS Scram
with < 2 rod
failure to
inserta

Core Heat Removal
Early Late

RCS - Natural Circ.

Secondary
Heat Removal

1/3 MFW pumpsb'f
OR

1/3 AFW pumps
to

1/3 SGsC

RCB
,(IntegriMy

RCS PORV
Closure
Note I

Containment
Condition

Not
Required

RPS Scram 1/3 Charg-
ing Pumps

AND
1 RCS PORV
(Feed &
Bleed)o

Recirc.
through
1/3 charging
pumps - AND
1/2 Lo Hgad
SI Pumps
(Note 3)

Not Required Note 2 Recircula-
tion
through
1/2 IRS

OR
1/2 ORSe

Notes:

1. Failure of RCS Integrity by failure of RCS PORV to close transfers to S2 event tree.

2. Feed & Bleed operation fails RCS Integrity through continued RCS PORV use.

3. For Transients, RCS depressurization before recirculation is not certain, so only high
head safety recirculation is modeled. Also, ORS can be manually aligned to act as a
backup for Lo Head Recirc for NAPS Unit 1.

References:
a. WCAP-9691 p. A-11
b. WCAP-9691 p. A-12
c. WCAP-9691 p. A-15

d.
e.
f.

WCAP-9744
Surry Analysis File 321NAF.1
NAPS UFSAR
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TABLE 3.1.1-16
LARGE LOCA SUCCESS CRITERIA

Reactivity
Control

Core Heat Removal
Early Late

Secondary
Heat

Removal

Not
Required

No
Automatic
Scram
Required
But
Borated
Water
Injection
Required for
Long-Term
Subcriticality

1/2 Low (a)
Head
SI Pumps

AND
2/3 Accumu-
lators

1/2 Low (a)
Head
SI Pumps
In Low
Pressure
Recirculation
Mode AND
Changeover
to hot leg
Recirculation

RCS
Integrity

Lost as
Result
of
Initiator

1/2 Quench Spray(b)
AND

1/2 Inside
Recirc Spray

OR

1/2 Outside
Recirc Spray(c)

Containment
Condition

(d)

References:
(a) North Anna UFSAR
(b) North Anna Analysis File 321MAF.N.1
(c) MAAP analysis
(d) ORS can be manually aligned to act as a backup for Lo Head Recirc for NAPS Unit 1.
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TABLE 3.1.1-17
MEDIUM LOCA SUCCESS CRITERIA

Reactivity
Control

Core Heat Removal
Early Late

Secondary
Heat

Removal

Not
Required

RPS 1/3 Charg-
ing Pumps
AND 2/3
Accum-
ulators(a)

1/2 Charg-
ing Pumps
AND 1/2 Low
Head SI Pumps
in Recircu-
lation Mode(e)

RCS
integrity

Lost as
Result
of
Initiator

1/2 Outside
Recirc Spray

OR
1/2 Inside
Recirc Spray(c)

Containment
Condition

RPS 1/3 Charg- 1/3 Charg- I AFW Same Same
ing Pumps ing Pumps AND Pump

1/2 Low Head to 1/3 SG(f)
Safety Injec-
tion Pumps in
Recirculation
Mode(e)

RPS 3/3 Accum-
ulators AND
1/2 Low Head
SI Pumps(b)

1/2 Low Head
SI Pumps
In Recircu-
lation Mode
(e)

Steam Dump
Through
2 SG AOVs
with 2 AFW
Pumps(d)

Same Same

References:
(a) WCAP-9601
(b) WCAP-9754
(c) North Anna Analysis File 321MAF.N.1
(d) The AFW arrangement at NAPS requires two steam dump valves and two AFW pumps for

success.
(e) ORS can be manually aligned to act as a backup for Lo Head Recirc for NAPS Unit 1.
(f) Beynon,1988
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TABLE 3.1.1-18
SMALL LOCA

Reactivity
Control

Core Heat Removal
Early Late

Secondary
Heat

Removal

1/3 AFW
pumps to
1/3 SG

RPS 1/3 Charging
Pumps(a)

1/3 Charg-
Pumps
AND 1/2
Low Head
SI Pumps
In Recircu-
lation Mode(f)

RCB
Integritv

Lost as
Result
of
Initiator

Containment
Condition

1/2 Outside
Recirc Spray

OR
1/2 Inside
Recirc Spray(d)

RPS 1/3 Charg- Same Not Same Same
ing Pumps AND Required
1 RCS PORV(d)

RPS 3/3 Accumu-
lators AND
1/2 Low Head
SI Pumps(c)

1/2 Low Head
SI Pumps
in Recircu-
lation(f)

Steam Dump Same
Through 2 SG
ADVs with
2 AFW Pumps(e)

Same

References:
(a) WCAP-9601
(b) WCAP-9744
(c) WCAP-9754
(d) North Anna Analysis File 321MAF.N.1
(e) The AFW arrangement at NAPS requires two steam dump valves and two AFW pumps for

success.
(f) ORS can be manually aligned to act as a backup for Lo Head Recirc for NAPS Unit 1.
(g) For very small breaks no Containment heat removal is required.
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TABLE 3.1.1-19
SUCCESS CRITERIA FOR ATWS

Reactivity
Control

Core Heat Removal
Early Late

Secondary
Heat

Removal
RCS

Integrity
Containment
Condition

Reactor Power
< 40% (a)

Manual Rod
Insertion

OR
Deenergize MG
Set

RCS RCS 1 of 3
Aux.
Feedwater,

OR
1 Main
Feedwater
Pump

RCS
PORV
Reclosure

None

OR
Emergency Boration

Reactor Power
> 40% (a)
Feedwater Available
(1 of 2 Trains)

Manual Rod Same
Insertion

OR
Deenergize MG SET

OR
Emergency Boration

Main
Feedwater
Continued
Operation

RCS
PORV
Reclosure

None
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TABLE 3.1.1-19 (Continued)
SUCCESS CRITERIA FOR ATWB

Reactivity
Control

Core Heat Removal
Early Late

secondary
Heat

Removal
RCS

Integrity
containment
Condition

Reactor Power
> 40%(a)
Feedwater Not Available

Manual Rod
Insertion

OR

Same 2 AUX.
Feed Pumps
to 2 SG(c)

Deenergize MG Set
OR

Emergency Boration

AMSAC(b)
AND

Adequate
Pressure
Relief with
Subsequent
Valve
Reclosure

None

References:
(a) WCAP-11993
(b) NAPS UFSAR
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TABLE 3.1.1-20
STEAM GENERATOR TUBE RUPTURE SUCCESS CRITERIA

Reactivity
Control

Core Heat Removal
Earls Late

RCS Natural Circulation,
(a,f)

Secondary
Heat

Removal

1/3 AFW
pumps to
1/2 SG

RCS
Integrity

Containment
Condition

RPS Achieved by Not Required
cooldown and
depress. &
isolation of
affected SG

RPS 1/3 Charging
Pumps

1/2 RHR(g)
Pumps

1/3 AFW
pumps to
1/2 SG

Containment Same
bypassed
(core intact)

RPS 1/3 Charg-
ing Pumps AND
1 RCS PORV(d)

Recirc. (f)
through
1/3 Charging
Pumps

AND
1/2 Lo Head
SI Pumps(h)

Not
Required

Lost as a
result of
induced LOCA

1/2 Outside
Recirc Spray

OR
1/2 Inside
Recirc Spray

NAPS IPE 3-194 12-15-92



TABLE 3.1.1-20 (Continued)
STEAM GENERATOR TUBE RUPTURE SUCCESS CRITERIA

Reactivity
Control

Core Heat Removal
Early Late

RPS 3/3 Accumu-
lators AND
1/2 Low Head
SI Pumps(c)

1/2 RHR
Pumps

Secondary
Heat

Removal

Steam Dump
Through
2 SG ADV
with 2 AFW
Pump(e)

RCS
Integrity

Containment
Condition

Containment Not Required
bypassed
(core intact)

References:
(a) North Anna Analysis File 321MAF.N.1
(b) WCAP-9744
(c) WCAP-9754
(d) North Anna Analysis File 321MAF.N.1
(e) The AFW arrangement at NAPS requires two steam dump valves and two AFW pumps for

success.
(f) With Successful Faulted SG Isolation and No Stuck Open Safety Relief Valve
(g) With failure of Faulted SG Isolation and/or Stuck Open Safety Relief Valve
(h) ORS can be manually aligned to act as a backup for Lo Head Recirc for NAPS Unit 1.
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EVENT TREE INFORMATION
FROM NORTH ANNA IPE



TABLE 3.1.2-2
EVENT TREE HEADINGS

Abbreviation Readings

A Large LOCA

B Offsite Power
Recovery

Ch Containment
Heat Removal

DG EDG 1H or iJ
Available

Dh Hot Leg
Recirculation

D1 High Pressure
Injection

D2 Accumulators
Inject

D3 Low Head
SI

D4 Emergency
Boration

Fm Break Size
Partition

Hv ESGR Cooling

Hi Low Head
Recirculation

Description of Event

Initiating Event-large LOCA

Failure to recover an ESF
bus following station black-
out by recovering offsite
power.

Failure of Service Water to
an operable Recirculation Spray
heat exchanger.

Failure of at least one diesel
generator to start and run
following loss of off site power
leading to station blackout.

Failure of the operator to
switch to hot leg recirculation
following a large LOCA.

Failure of Charging Pumps to
inject in the appropriate mode.

Failure of Accumulators to
inject in the appropriate mode.

Failure of low head SI pumps
to inject.

Failure to shutdown following
ATWS by boron addition.

Percentage of small breaks not
causing a CDA Hi Hi signal.

Failure to provide HVAC to the
ESGR using 1/2 AHUs and 1/3
chillers.

Failure of low head pumps in
the recirculation mode.

)
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TABLE 3.1.2-2 (Continued)
EVENT TREE XEADINGS

Abbre-viAtion Neadipaq Description of Event

H2

K

L

Lt

M

High Head
Recirculation

Reactor
Subcritical

Auxiliary
Feedwater System
Available

Turbine-Driven
AFW available

Main Feedwater
System Available

Manual Scram

Cooldown and

Depressurize

Late Cooldown

Pressurizer
PORVs

Pressure
Relief

Failure of low head and charg-
ing pumps in the high pressure
recirculation mode.

Failure of control rods to in-
sert as result of Reactor
Protection System failure.

Failure of Auxiliary Feedwater
System for transients or small
or medium LOCAs with reactor
trip.

Failure of the Turbine-Driven
Auxiliary Feedwater Pump to
start and run following station
blackout.

Failure of Main Feedwater.

Failure of the operator to
remove power from the control
rod drive mechanisms.

Operator fails to cooldown and
depressurize the reactor after
a small break or in response to
a loss of RCP seal cooling.

Failure of operator to cooldown
and depressurize in response to
a ruptured steam generator.

Failure of the operator to open
1/2 pressurizer PORVs to cause
RCS feed and bleed.

Failure of adequate pressure
relief following an ATWS
event.

MS1

0

02

P

Pr
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TABLE 3.1.2-2 (Continued)
EVENT TREE HEDMINGS

Abbreviation Headinas Description of Event

Q

Qs

Rc

Rs

Rv

RX

RCS Boundary
Intact

Quench Spray

Room Cooling
Restored

Recirculation
Sprays Operable

Reactor Vessel
Integrity

Reactor Vessel
Rupture

Steam Generator
Isolation

No Potential for
RCP Seal Failure

Medium
LOCA

Small

LOCA

Transients

Failure of pressurizer PORV
to close after opening during a
transient.

Failure of 1/2 trains of Quench
Spray.

Recovery of ESGR cooling or SW
(resulting in reactor trip and
loss of emergency power) prior
to core uncovery and vessel
failure, or containment
failure.

Failure of at least one train of
Recirculation Sprays to remove
heat from Containment.

Consideration of PTS following
a rapid RCS cooldown.

Initiating event is a Reactor
Vessel rupture.

Failure to isolate the ruptured
Steam Generator.

Failure to establish seal
cooling from operable Unit 2 CC
pumps.

Initiating event is a medium
LOCA (2" to 6").

Initiating event is a small
LOCA (3/8" to 2").

Representative initiating event
for general transient event
tree.

SGI

Slc

S1

S2

T

Tt Turbine Trip Turbine fails to trip.

)
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TABLE 3.1o2-2 (Continued)
EVENT TREE IEADINGS

Abbreviation Readings Descriytiofl of-Event

T1

TIA

TlTr

T2

T2A

T2ATr

T2Tr

T3

T3Tr

T4

Loss of Offsite
Power

Station Blackout

Loss of ESGR
Cooling Transfer
from T1 Event
Tree

Loss of MFW

Recoverable
Loss of MFW

Loss of ESGR
Cooling Transfer
from T2A Event
Tree

Loss of ESGR
Cooling Transfer
from T2 Event
Tree

Transient with
MFW Available

Loss of ESGR
Cooling Transfer
from T3 Event
Tree

Loss of RC
Pump Seal
Cooling

Initiating event is Loss of
of all Offsite Power.

Loss of diesel generators 1H
and 1J leading to station
blackout at Unit 1.

Transfer of TlHv sequence, Loss
of Offsite Power with
consequential loss of Emergency
Switchgear Room Cooling.

Initiating event is non-
recoverable loss of Main Feed-
water.

Initiating event is recoverable
loss of Main Feedwater
following Feedwater isolation.

Transfer of T2AHv sequence,
recoverable loss of Main
Feedwater with coincidental
loss of Emergency Switchgear
Room Cooling.

Transfer of T2Hv sequence,
non-recoverable loss of Main
Feedwater with coincidental
loss of Emergency Switchgear
Room Cooling.

Initiating event is Transient
with Main Feedwater available.

Transfer of T3Hv sequence,
transient with Main Feedwater
available, with coincidental
loss of Emergency Switchgear
Room Cooling.

Initiating event is loss of
RCP seal injection and thermal
barrier cooling.
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TABLE 3.1.2-2 (Continued)
EVENT TREE HEADINGS

Abbreviation Headinas Description of Event

T5A

T5B

T6

T7

T8

T9A

T9ATr

T9B

T9BTr

TL

TH

Loss of
DC Bus I

Loss of
DC Bus III

Loss of Service
Water

Steam Generator
Tube Rupture

Loss of
Emergency Switch-
gear Room
Cooling

Loss of Power from
4160 V Emergency
Bus 1H

Loss of ESGR
Cooling Transfer
from T9A Event
Tree

Loss of Power from
4160 V Emergency
Bus lJ

Loss of ESGR
Cooling Transfer
from T9B Event
Tree

Low power
transients
(for ATWS)

High power
transients
(for ATWS)

Initiating event is loss of DC
Bus 1-I.

Initiating event is loss of DC
Bus 1-III.

Service Water is lost from both
the reservoir and Lake Anna.

Initiating event is a steam
generator tube rupture.

Loss of HVAC to the Emergency
Switchgear Room.

Loss of feeder power to or
failure of 4160 V emergency
bus 1H.

Transfer of T9AHv sequence, loss
of feeder power to or failure of
4160 V Emergency Bus 1H, with
consequential loss of Emergency
Switchgear Room Cooling.

Loss of feeder power to or
failure of 4160V emergency bus
IJ.

Transfer of T9BHv sequence, loss
of feeder power to or failure of
4160 V Emergency Bus IJ, with
consequential loss of Emergency
Switchgear Room Cooling.

Initiating event is all
transients at power lower than
or equal to 40 percent.

Initiating event is all
transients at power greater than
or equal to 40 percent.

)
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TABLE 3.1.2-2 (Continued)
EVENT TREE HEADINGS

Abbreviation Readings Description of Event

Vx

Vi

w

Interfacing
System LOCA

Isolation
of LOCA

RHR Cooling

Core Cooling
Recovery

Initiating event is an Inter-
facing System LOCA.

Failure to isolate interfacing
LOCA.

Failure of 1/2 Residual Heat
Removal Trains.

Failure of the operator to use
steam to rapidly cooldown and
depressurize the RCS as
directed by 1-FR-C.1 or C.2.,

Y
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AUXILIARY FEEDWATER SYSTEM IAF 0Q3
~NAPS UNIT 1 320MAF.N.B.3

0 ANALYST. M4CC CREATION DA~TE . 06-23-19 91 REvISION Or.- i-

IOF1033 SA 133

0611 TOT OA
0251 ~ ~ 0 0 23054 04

21 01 1 52 2 0

PRESSLE D~lLVAJ.WV HEADE FAL2 P10 ABESS RE FLALE CF22C

TOSP T ..E - EDR PLUGGED FALLV-SS TO TUR VS -PLUGGED F44PC-9AIL
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IAUXILIAAY FEEDWATER SYSTEM AF1 0
0ANALYST: "MI C~rEATION DATE: 06-23-3991 EISO 09-:~5-92
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AUXILIARY FEEDwATER SYSTEM 0MAPS UN IT 1 32ONA.N.S.1 AF 1 07
ANALYST: 04CC CAEATION DATE: 06-23-1991 PEvISIDN 09-15-92
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AUXILIARY FEEDWATER SYSTEM
,NAPS UNIT I 32oHAF.N.6.. AF 1 08
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3 IFWOV-PG-I OO IFWIHEP-,OV- 1000 IFKCKV-FC- tFW279 I IFWV-PG-1Fw278 IFWCKV-FC- IFW68, G o10835
1.37E-oo4 2•9D 7.56-004 6. 34..-004 1 .37E-004 21 290 G.3M•1-00
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AUXILIARY FEEDWATER SYSTEM
NAPS UNIT I 320MAF.N.6.I JAF I 13 .'0 i . !I MOSI: HM I CREATtION DATE: 05-23-3991 1 REvtSI1N 09-!r-gs2

1

2

3

14

5

6

7

C!

a

I

9

I
NAPS .IPE A-272 12-15-92
NAPS. IPE A-272 12-15-92



I A

NAPSUX IIAR FE 2OMAT .N. SYSTE
NAPSUNIIAY FEEDWATER 6. SYSEM 14
ANALYST. MCCr CRATIO DATE: 05-23-2991 REVISION 09-!5-92

0

I

2

3

4

I.og-00E2 E woo

5
6. 3* 4O

6

7

Cc

6

9

-J

NAPS IPE A-273 12-15-92
KAPS IPE A-273 12-15-92



AUIXILIARY FEEDWATER SYSTEM II
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AUXILIARY FEEDWATER SYSTEM
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AUXILIARY FEEDWATER SYSTEM F
NAPS UNIT I 32OMAF.N.6. I 17

0ANALYST: MCC CREATION DATE 06-23-1991 REVISION 05-:5~-92
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AUXILIARY FEEDWATER SYSTEMMASUNIT I 320,MF.N.6.3 AFi 1 9l
ANALYST: MCC CREATXON DATE. 0--231-991 REVISION O9-"5-92

INSUFF IC IN'T FLOWm

, GAF119 12

04 2
07 21
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AUXILIARY FEEDWATER SYSTEMI F 2
NAPS UNIT I 320MAF.N.6.1 AF 1 24
ANALYST CCI CREATION DATE 06-23-199I REvISION 09-:5-9i

NSUFFICIENI WAEER
INVENTORY TO AFMe

GAAF12412
35 B5
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AUXILIARY F'EEDWATER SYSTEM AF 27 I
NAPS UNIT 1 32OMAF.N.6.1 AF 2

0 ANALYST: 0CC CREATION DATE: 06-23-1991 ;EvISION 09-j5-92
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MOLISE EVENT FOR TURBINE DRIVEN PUM'P "OUSE EVENT FOR NL8~ RVNP4 OISE EVTFO TURBINE DRI VEN PUpW
ATWS SEQUENCES FAILS TO RUM - INA SOO SEOUECES FAILS 10 RUN4 - 12W LPON-ATMS SEQUENCES FALLS TO RUN -2dMR

3 1 XMioS-ATMS _ 1FWTrI-FR-INRP2 so IIFWTRB-FP,12HW2 X~S-NO-AIMS IFWTPB-PA-2dHP2
O.0OE.000 .92E-03 1 0. O.OCE00 5.7 *-002 32 12 W 1.Oo~O l12E-0 1 2,6

"OUSE~~D KwEN FOROB SYSMP-IOS
AIMS ~ ~ ~ FAL TOL~cE FaLmT ~
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N~JSE EVENT FOR MC PUMP -STNOBY SYS MOUS EVENT FOR XD PUMP -SINOBY SY'S
AIMS SEQUENCES 6FAILS TO RUN - I R ON-AYMS SEQUEtNCES FALLS I'D "L -24 I

S-F W-~3
6 XmOS-ATwS 1 FMjPS8S-FA-21 W3A XMOS5-N0ATMS I IFWPSB-FA-24NP3A

I.E7.93E00A 2

C OOOE.MDOOO 3.305-00 SYS0 5. 0

NAPS IPE A-286 12-15-92



PLANT GENERAL DESIGN &
SAFETY INJECTION SYSTEM INFORMATION

FROM NORTH ANNA IPE



TABLE 2-2
SUMMARY OF DESIGN FEATURES: NORTH AIMA UNIT I.

1. Coolant Injection System a. High-Pressure Safety
Injection and
Recirculation System with
2 trains and 3 pumps.
System provides normal
makeup flow with crosstie
to Unit 2.

b. Low-Pressure Injection
and Recirculation System
with 2 trains and 2
pumps.

a. Power Conversion System.

b. Auxiliary Feedwater
System (AFW) with 3
trains and 3 pumps (2
MDP, 1 TDP)*.

C. RHR System with 2 pumps
and 2 trains inside
Containment.

d. 2 pressurizer power
operated relief valves.

2. Heat Removal Systems

3. Reactivity Control Systems a. Control rods.

4. Key Support Systems

b. Chemical and Volume
Control (CH) System.

a. DC power provided by 2
trains of batteries.

b. Emergency AC power
provided by 2 dedicated
diesel generators (both
self-cooled).

c. Component Cooling Water
provides normal cooling
to RCP thermal barriers.

NAPS IPE 2-18 12-15-92



TABLE 2-2 (Continued)
BUMMARY OF DESIGN FEATURES: NORTH ANNA UNIT 1

d. Service Water is normally
fed from a reservoir.
Lake Anna serves as an
alternate supply of
Service Water. The SW
system provides heat
removal from Containment
following an accident.

5. Containment Structure a. Subatmospheric (10 psia).

b. 1.82 million cubic feet.

c. 45 psig design pressure.

d. Reinforced concrete.

6. Containment Systems a. Quench Spray injection
initiated at 28 psia with
2 trains and 2 pumps.

b. Inside Recirculation
Spray (IRS) initiated at
28 psia with time delay
with 2 trains and 2 pumps
(both pumps inside
Containment).

c. Outside Recirculation
Spray initiated at 28
psia with time delay with
2 trains and 2 pumps
(both pumps outside
Containment).

d. The Inside and Outside
Spray Recirculation
Systems provide the only
form of Containment heat
removal after a LOCA.

*MDP - motor driven pumps
TDP - turbine driven pumps

NAPS IPE 2-19 12-15-92



A.7 SAFETY INZECTION SYSTEM

Schematics for this system are shown in Figures A.7-1 and A.7-9.
The one line diagrams include the safety injection subsystems and
the safety injection actuation logic trains.

A.7.1 8I System Major Components

The Safety Injection System consists of three accumulators, one
hydrostatic test pump, three high head safety injection (HHSI)
pumps (also called charging pumps), one boron injection tank (BIT),
and two low head safety injection (LHSI) pumps. This subsection
describes the major SI System components and the flow paths used to
achieve the purpose. The RWST is a major component of the QS
System, but it has many safety related interfaces with the SI
System. Therefore, the RWST interfaces will be discussed with the
SI System major components.

Accumulators

The Safety Injection System has three accumulators: 1A, 1B, and
1C. Two of the three accumulators refill the reactor inlet plenum,
downcomer, and lower core basket with borated water following a
LOCA. The third accumulator is assumed in the accident analysis to
be dumped out of the break. The accumulators are considered to be
passive components since no electrical signal, operator action, or
power is required for their operation. This subsection describes
accumulator 1A. Accumulators lB and iC are identical except for
valve numbering. The accumulators are located on the 216-foot
level of Containment inside the crane wall. Figure 52-2 shows a
piping diagram for accumulator 1A. Each accumulator is a pressure
vessel filled with at least 7580 gallons of 2200 to 2400 parts per
million (ppm) borated water and pressurized with nitrogen gas to
599 to 667 psig. The carbon steel vessel is internally clad with
stainless steel and has a total volume of 1450 cubic feet. Remote
accumulator pressure and level indication is provided in the Main
Control Room.

Each accumulator is connected to its respective RCS cold leg
through a motor-operated, accumulator isolation valve MOV-1865A and
two swing-check valves. The accumulator isolation valve is used to
prevent emptying the accumulator during normal plant cooldown and
depressurization. All of the accumulator isolation valves are
opened during RCS pressurization when the RCS pressure is between
900 and 950 psig. Above 100 psig, power is removed from the valve
operators, and the power supply breakers are locked open. This
action partially satisfies technical specification requirements for
accumulator operability.
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During RCS depressurization in support of unit shutdown, the MOVs
are energized when RCS pressure is <1990 psig. This is done by
unlocking the admin. locks on the power supply breakers (located on
the emergency bus 480 V MCCs in the cable vault), removing the
locks, and closing the respective breakers. The MOVs are left open
until RCS pressure has been reduced to 950 psig. They are then
closed, but the valve operators remain energized until RCS
temperature is reduced to <3500F.

The accumulator check valves are normally held shut by the higher
RCS pressure of 2235 psig. During a LOCA, when RCS pressure drops
below the approximately 600 psig, the check valves open and the
accumulator discharges into the RCS without any external
requirements. A connection is provided upstream of each check
valve for accumulator sampling and to permit testing the check
valves for seal leakage during RCS pressurization when there is
about 100 psi differential pressure across the valves.

Refueling water storage tank

There is one refueling water storage tank (RWST) per unit. It is
located in the yard next to the Safeguards Building. The RWST
performs the following functions:

1. Provides borated water to the HHSI pumps, LHSI pumps, and
quench spray pumps.

2. Provides alternate source of water to the HHSI pumps
during abnormal operations.

3. Provides storage water for the refueling cavity.

The RWST is a vertical, cylindrical tank with a usable capacity of
487,000 gallons. It must contain at least 466,200 gallons of 2300
to 2400 ppm borated water during unit operation in modes 1-4. The
proper boron concentration is maintained by the Chemical and Volume
Control System (CVCS). The RWST is required to be maintained
between 400 and 50OF during unit operation in modes 1-4. The
maximum allowed temperature ensures that sufficient cooling
capacity is available for the QS System to depressurize Containment
in the time required in the event of a LOCA. Further information
on the RWST may be found in the QS System training module (NCRODP-
53). The water from the RWST is directed to the HHSI and LHSI
pumps through a common supply header. Water from the supply header
enters the LHSI pumps through individual, normally open, motor-
operated valves 1-SI-MOV-1862A, and B. Water to the HHSI pumps
passes through parallel, normally shut, motor-operated valves 1-CH-
MOV-1115B and D. These valves are redundant to ensure that at
least one opens on receipt of a safety injection actuation signal
or a VCT low level of 5 percent. The supply header then branches
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to each of the HHSI pumps through individual, normally open, motor-
operated valves I-CH-MOV-1267A, -1269A, and -1270A.

Righ head safety iajection pumps

The Safety Injection System has three high head safety injection
pumps, commonly referred to as "charging pumps." They are located
in the charging pump cubicles on the first floor of the Auxiliary
Building. During normal operation, at least one pump is operating
with the other two lined up for normal charging. When safety
injection actuates, all three pumps receive an auto-start signal
but only two of the pumps will remain running. The two running
pumps will preferentially be powered from different emergency buses
to minimize bus loading.

The HHSI pumps are horizontal, eleven-stage, centrifugal pumps.
Each pump is designed to pump 150 gpm at 250OF and 2735 psig. Each
HHSI pump has a self-contained oil lubrication system. The HHSI
pump is driven by a 900 HP, 1800 rpm motor that rotates the pump at
4846 rpm through a speed-increasing gearbox. HHSI pumps 1A and IC
are powered from 4160 V bus 1H. HHSI pump 1B is powered from 4160
V bus 1J. HHSI pump 1C can be used as an alternate pump for either
SI train and may be powered alternatively from 4160 V bus 1J. When
pump IC is powered from its alternate source, it has no automatic
start features.

To prevent overheating of the HHSI pumps when they are operated at
a shutoff head, a mini-flow recirculation line is provided for each '

pump. The recirculation flow path contains a check valve, an
orifice, and an isolation valve MOV-1275A, B, or C. The three
mini-flow lines join to form a common header which discharges to
the seal water heat exchanger through a common recirculation line
isolation valve l-CH-MOV-1373. The recirculation flow from the
seal water heat exchanger is directed back to the suction of the
HHSI pumps. During a LOCA, the recirculation line isolation valve
is manually shut to maximize HHSI pump flow when RCS pressure
decreases below a certain point. The valve is manually reopened if
RCS pressure rises above 2000 psig. When RCS pressure is above
2000 psig, the flow through the HHSI pumps is insufficient for pump
cooling, and recirculation flow is necessary to prevent pump
damage.

The HHSI pumps normally receive water from the VCT through a supply
header that contains two series isolation valves MOV-1115C and E.
The VCT supply header and the RWST supply header combine into a
common HHSI pump suction header. The discharge of LHSI pump 1B can
be directed to the HHSI pump supply header through normally shut,
isolation valve 1-SI-MOV-1863B. Each HHSI pump is supplied in
parallel from the supply header through normally open, isolation
valves l-CH-MOV-1267A, -1269A, and -1270A. LHSI pump 1A can supply
each of the HHSI pump suctions through a normally shut, common

NAPS XPE A-56 12-15-92



isolation valve 1-SI-MOV-1863A and individual, normally open,
alternative path isolation valves 1-CH-MOV-1267B, -1269B, and -

1270B.

The HHSI pumps can discharge water through individual, normally
open, outlet valves l-CH-MOV-1286A, B, and C. This discharge can
pass through a common discharge header isolation valve
I-CH-MOV-1289B to the normal RCS charging header. The discharge
from l-CH-MOV-1286A, B, and C can also be directed through the BIT
to the RCS cold legs or to the RCS through normally shut isolation
valves i-SI-MOV-1867C or D, hot legs through a normally shut
isolation valve l-SI-MOV-1869B. The discharge of the HHSI pumps
can also be directed through individual, normally open, isolation
valves 1-CH-MOV-1287A/B/C to either the RCS cold legs through
normally shut, alternate path isolation valve I-SI-MOV-1836 or the
RCS hot legs through normally shut, alternative path isolation
valve 1-SI-MOV-1869A.

During normal plant operation, water enters the HHSI pump from the
VCT through I-CH-MOV-1115C and E and through HHSI pump suction
valve MOV-1267A, -1269A, or -1270A. The discharge of the HHSI pump
passes through the pump discharge valve MOV-1286A/B/C through the
RCS charging header isolation valve MOV-1289B, FCV-1122, MOV-1289A,
the regenerative heat exchanger, HCV-1310, and into B-Loop cold leg
downstream of the accumulator discharge line.

During the injection mode, water from the RWST enters the HHSI
pumps through 1-CH-MOV-1115B and D and the pumps suction valves
MOV-1267A, -1269A, and -1270A. The discharge of the pumps passes
through the pump discharge valves 1-CH-MOV-1286A/B/C to the BIT.

During the recirculation mode, water from LHSI pump 1A enters the
HHSI pumps through MOV-1863A and the alternate header via pump
suction valves MOV-1267B, -1269B, and -1270B. LHSI pump 1B
supplies water through MOV-1863B and the normal header via pump
suction valves MOV-1267A, -1269A, and -1270A to the HHSI pumps.
During cold leg recirculation, the HHSI pumps discharge through
discharge valves 1-CH-MOV-1286A, B, and C and the BIT. Later, one
of the HHSI pumps is isolated from the other HHSI pump to provide
two independent paths to the RCS. Independent paths provide
protection against a long-term passive failure causing a complete
loss of core cooling. In the cold leg lineup, one HHSI pump
discharges through the alternative discharge valve l-CH-MOV-1287A,
B, or C and MOV-1836. During hot leg recirculation, one HHSI pump
discharges through its normal discharge valve and I-SI-MOV-1869B to
the RCS hot legs, while the other HHSI pump discharges through its
alternative discharge valve and I-SI-MOV-1869B to the RCS hot legs.
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Low head safety injection pumps

There are two low head safety injection pumps for each unit. The
pumps are located in Safeguards Area outside of Containment.
During normal plant operations, the LHSI pumps are in standby,
lined up to pump borated water from the RWST to the RCS cold legs.
On receipt of a safety injection signal, the pumps automatically
start and deliver large quantities of borated water to the RCS if
RCS pressure is less than discharge pressure, otherwise, they will
run on recirculation to the RWST.

Each LHSI pump is a vertical, two-stage, mixed flow enclosed
impeller, centrifugal pump. The pump has a capacity of 3000 gpm at
a temperature of 300OF and a pressure of 175 psig with a design
head of 225 feet. The pump suction is located at the bottom of the
safeguards pit at the 210-foot elevation. The pump discharges
along the shaft vertically to the 256-foot elevation where the
mechanical seals and motor are located. The pump is driven by a
250 HP, 4160 V, induction motor that rotates the pump at 1800 rpm.
LHSI pump 1A is powered from 4160 V bus 1H and pump 1B from bus 1J.
The pumps are protected from overpressure by relief valves
l-SI-RV-1845A, B, and C that relieve to the Safeguards Area. Their
setpoints are 220 psig.

The LHSI pump uses tandem mechanical seals to contain the water
within the pump at the point where the shaft protrudes through the
discharge head. In the event that the inboard seal fails, the
outboard seal is capable of handling the full unit pressure. Seal
water flow and cooling is provided water from the RWST. Local flow
indication is provided for the combined LHSI pumps seal water
supply.

The suction of the LHSI pumps is physically located at the bottom
of the safeguards valve pit at elevation 210 feet. Water from the
containment sump, in particular, gravity drains into the pump
suction pit. The containment sump is only a few feet higher than
the LHSI pump suction pits. To provide a full suction for the
pumps, each pump is provided with two ejectors to remove air from
each pump suction area. The air ejectors use the pump discharge as
the high pressure source of water to create a suction on the pump
suction space. This not only fills the pump suction bell with
water, but also increases the flow of water from the sump to the
pump suction pit.

A minimum flow bypass line is provided for each pump to recirculate
fluid to the RWST to prevent overheating of the pump while
operating at shutoff head and for test purposes. Two motor-
operated, isolation valves 1-SI-MOV-1885A & C and 1-SI-MOV-1885B &
D are piped in series on the recirculation line for each pump. The
recirculation line is automatically isolated when the following
conditions are satisfied:
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1. SI recirc. mode signal is present (from SI, lock-in
relay),

2. RWST level is below 24.9 percent, and

3. Either l-SI-MOV-1863A or B respectively has opened.

During the recirculation mode, the LHSI pumps take a suction on the
containment sump. If the recirculation line isolation valves did
not shut radioactive gases from the sump water would be released to
the atmosphere through the RWST vent. The valves do not shut until
minimal cooling flow is ensured by 1-SI-MOV-1863A or B opening.

The LHSI pumps take a suction on either the RWST or on the
containment sump. During normal operations and the injection mode,
the LHSI pumps are lined up to receive water from the RWST through
motor-operated, isolation valves 1-SI-MOV-1862A and B. During the
recirculation mode, these isolation valves are shut and the motor-
operated, isolation valves 1-SI-MOV-1860A and B from the
containment sump are opened. On receipt of a low-low RWST level,
I-SI-MOV-1860A and B will open automatically if a SI recirc mode
signal is present and the respective LHSI pump recirculation valves
have shut.

The LHSI pump discharge can be directed to the RCS cold legs, the
HHSI pump suction, or the RCS hot legs. During normal plant
operations and the injection mode, the discharge of the pumps is
lined up to the RCS cold legs through normally open, pump discharge
valves I-SI-MOV-1864A and B and a pair of normally open, isolation
valves I-SI-MOV-1890C and D that are piped in parallel. The motor
operators for 1-SI-MOV-1890C and D are normally deenergized with
their breakers locked open. On initiation of the recirculation
mode, the discharge of the LHSI pumps continues to the RCS cold
loops with some portion being directed to the suction of the HHSI
pumps through normally shut, isolation valves 1-SI-MOV-1863A and B.
This lineup ensures net positive suction head to the HHSI pumps,
since water is no longer being provided to the HHSI pumps from the
RWST. During the recirculation mode, the discharge of the LHSI
pumps is periodically lined up to the RCS hot legs through normally
shut, isolation valves 1-SI-MOV-1890A and B. On Unit 1, the
outside recirculation pumps l-RS-P-2A and B can discharge to the
LHSI pump discharge headers in the event of failure of one or both
of the LHSI pumps. Each outside recirculation pump is normally
isolated from the corresponding LHSI pump by a pair of series
manual isolation valves. They are operated from outside the
safeguards building with a T-handle wrench inserted into the
associated remote valve operator (a recessed, square-shaped hole in
a round, brass device).
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A.7.2 Fault Tree Analysis

The Safety Injection system was modeled as a front line system,
providing several safety functions.

Di - Failure to provide high pressure coolant injection from
the RWST using 1/3 HHSI pumps.

D2 - Failure of the Accumulators to inject water into the cold
legs. The success criteria for D2 are 2/2 for large
LOCA, 2/3 for intermediate LOCA, and 3/3 for core cooling
recovery.

D3 - Failure to provide low pressure coolant injection from
the RWST using 1/2 LHSI pumps.

Dh - Failure to provide coolant injection flow to the RCS hot
legs using 1/2 LHSI pumps in the Containment Sump
recirculation mode.

H1 - Failure to provide low head coolant injection from the
Containment Sump, using 1/2 LHSI pumps.

H2 - Failure to provide high lead coolant injection from the
Containment Sump, using the piggyback recirculation mode.

P - Failure to support feed and bleed cooling by providing
1/3 HHSI pumps injecting from the RWST.

The assumption and notes used to develop the Safety Injection
system fault trees are contained in Table A.7-5. The assumptions
and notes used to develop the safety injection actuation system
fault tree follow.

Safety Injection Fault Tree Modeling Assumptions

1. Variations in boron concentration were not included in the
failure analysis. Boron concentration is controlled by
Technical Specification to a much narrower range than that
required by the PRA. In fact, there are no explicit boron
requirements of the accumulators in the PRA. This is because
the probability of being out of tolerance enough to have any
impact is generally considered (in all past PRA's) to be
negligible.

2. Variations in water level and pressure were not considered
included in the fault tree model. Water level and pressure
are constantly monitored by Technical Specifications. These
parameters are annunciated if out of specification.
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3. The probability of the discharge valve (1-SI-MOV-1865A/B/C)
being inadvertently closed at the time of the initiator was
considered negligible in comparison to other faults. The
following reasons apply:

a) failure to be fully open is annunciated

b) the valve is designed to be fully open or fully closed.

4. The loop selected for the break is not important. All valves
receive redundant signals to open.

5. Stroke test interval for 1-SI-MOV-1865A/B/C valves is assumed
to be 18 months.

6. Failure of the LHSI pump due to failure of seal cooling was
not explicitly modeled. The seal cooling for LHSI pumps is
self contained and principally passive. The water level on
the seal head tank is constantly monitored and annunciated.
Failure of seal cooling is considered to be included in the
component boundary of the pump.

7. Failure of bearing cooling to the pump was not explicitly
modeled. There is no external cooling supplied for the
bearings. As long as the pumped stream is within the design
temperature of the pump, the bearing temperatures are
considered acceptable. Failure of the bearings for all causes
is considered to be within the component boundary of the pump
for pump failure, although the accident sequence delineation
does not allow the pump to operate if the sump water
temperature is over the pump design temperature.

8. Motor heating failures and trace heating failures were not
modeled explicitly. The LHSI pumps have no external cooling.
All pump failures due to loss of the internal cooling
mechanisms are considered within the component boundary of the
pump.

9. Misposition errors were not postulated for valves which get an
open (or close signal) on an SI.

10. 1-SI-MOV-1890A and B are normally closed and have power
removed.

11. Failure of one LHSI pump due to dead-heading when the 885
valves are open, was not postulated. This assumption
represents the resolution of NRC concern expressed in
Information Notice 87-59. If two pumps share a common recirc
line, a slightly higher discharge pressure in one pump could
deadhead the other pump. At North Anna, each LHSI pump has a
2 inch minimum flow recirculation line feeding into a 3 inch
common header. Due to the quarterly measuring of the
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discharge head during the pump test and the 2 to 3 inch pipe
size increase, the possibility of having conditions where the
NRC concern was applicable was considered negligible. Dead
heading of the LHSI pumps due to valve blockage in the minimum
flow line or misposition of an 885 valve were explicitly
modeled. These faults are considered of much higher
probability than the NRC scenario.

12. Containment sump valves 1-SI-MOV-1860A/B were considered to
have a flow test frequency of 5 years, although they are never
flow tested, only stroked. This assumption provides a
plugging failure probability of 2.63E-3, compared to a valve
fail to open probability of 1.09E-2.

13. l-SI-MOV-1864A/B and I-SI-MOV-1890C/D are flow tested every
refueling. 1-SI-MOV-1862A/B are flow tested at 400 gpm every
month.

14. As l-SI-MOV-1863A/B are periodically flow tested, and they are
normally closed valves, a plugging failure mode for these
valves was not included. The general guideline for the fault
tree analysis was that if an active failure mode is postulated
for an MOV, there is no reason to include a plugging failure
mode also. 1-SI-MOV-1860A/B are the exception to that
guideline.

15. Restoration error for I-QS-38 (Unit 1) and 2-QS-33 (Unit 2)
was not postulated, because it is often flowed and under
administrative control if it is ever closed. Its position is
vicariously verified by every LHSI pump test (PT-57.1). The
probability of a restoration error and a valve demand before
the next pump test is considered to be small compared to the
plugging fault. A plugging fault for 2-QS-33 or l-QS-38 was
postulated with a test interval of three months (PT-57.1).

16. North Anna MAAP analysis shows that the maximum sump water
temperature at the time of recirculation, for all transients
considered in the IPE, is well within the 250OF design
temperature of the pump (which is limited by the graphite
bearing assembly).

17. Common cause miscalibration of multiple 1845 relief valves is
not modeled.

18. It is assumed that LHSI header pressure will not get high
enough in a large LOCA to lift a relief valve.

19. In the event that I-SI-SV-1845B opens, and the operator
diagnoses the event and isolates the valve, equipment failures
in the alternate injection paths are not modeled. It is
assumed that one hot leg injection path or HHSR path will be
available.
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20. As the mission time for the injection phase of LHSI is one
hour, system failure due to inadvertent opening of a relief
valve was not modeled. At 180 gpm, the total flow in one hour
would be 10,000 gallons. This is not enough diversion from
the RWST to cause insufficient inventory. Nor is it enough to
cause flooding of the safeguards area.

21. The cross tie between the recirculation spray system and the
LHSI system is not used and was not modeled.

22. Operator action to allow injection through 1-SI-MOV-1836, in
the event I-SI-MOV-1867A/B/C/D fail was included for all
initiators. The same operator error probability was used for
all initiators.

23. The volume control tank must isolate in order to prevent
cavitation of the charging pumps, even if both RWST valves
open.

24. Cross tie to the other unit's charging will be modeled in the
recovery analysis if necessary. cross tie requires local
operation of two manual valves in the auxiliary building. It
is estimated that cross tie will require 20 minutes to
accomplish. It is not directed by 1-FR-C.1 as is the case for
Surry. The cross tie procedure, 0-AP-48 directs both reactors
to be tripped in order to perform the procedure. The time and
procedural direction for the set-up of cross tie is not
certain at this point in the analysis.

25. One charging pump is running at all times. It was modeled as
the 1A pump. The lB pump is modeled as in standby and on the
J Bus, and 1C is modeled as racked into the H bus, and in the
"auto-after-stop" condition. In this condition, it will not
receive any signals, but can quickly be activated from the
control room.

26. Charging pump 1A is dedicated to bus H. Charging pump 1B is
dedicated to bus J. Charging pump 1C can be powered from the
H or the J bus. H is the normal alignment for Charging pump
1C. There are several interlocks on breaker position to
prevent crosstie of the buses through the pump iC. If pump 1C
is on the J bus, it must be running. IC receives no auto-
signals on the J bus. Only one pump can be aligned to the J
bus at one time. Two pumps (1A & 1C) can be operating on H at
one time (during pump test). If a loss of offsite power
occurs during this time, both pumps are tripped off the bus,
to prevent the diesel from loading onto a loaded bus.

27. Generally, only 2 Charging pumps will receive an autostart
signal. If iC is on the J bus, then only the 1A pump will
receive an autostart. If 1C is on J, then by Administrative
procedures, 1C is running.
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28. The running pump is not stopped on an SI signal; rather it
continues to run.

29. A third pump can be started if another pump fails. In order
to have a third pump available, pump 1C must be on H.

30. Two charging pumps are required by Tech Spec and thus one of
the three pumps can theoretically be out of service forever.
Two pumps can be out of service for 24 hours. This is handled
in the fault tree as follows:

The A pump is assumed to be running. The B and C pumps are
both assigned a term for scheduled maintenance (TM) and
unscheduled maintenance (UM). Both frequencies will come from
plant specific data. All incidences when two pumps are in
maintenance at the same time are lumped together, and this
event is applied to both the B and C pumps. All maintenance
events involving single pumps are similarly lumped and this
event probability is applied to the C pump only.
Unavailability due to pump tests are applied to the B and C
pumps. Because two pumps can be out of service for up to 24
hours, the combination of pump B -in TM and pump C in UM is an
allowed cutset.

31. Isolation of charging flow (by closure of l-CH-MOV-1289A/B) is
not necessary for success of HHSI. This is not a flow
diversion, as the flow goes to the RCS. )

32. Service water to the lube oil coolers (1-CH-E-5A/B/C) and the
gear box coolers is required when the Charging pumps are in
the SI mode. Although SW has been lost at Surry, for up to 4
hours in the charging mode, with continued pump operation,
there is no evidence that the pumps could operate in the SI
mode without service water.

33. Because of the piping configuration of the service water
supply headers, the requirement of service water to the gear
box cooler will also assure supply of service water to the
seal coolers, although it is not known if seal coolers are
required.

34. HVAC in the charging pump cubicles is assumed not to be
required for successful Charging pump operation throughout the
24 hour mission time.

35. Minimum flow lines were ignored for LOCAs and all transients
with scram. For these events, RCS pressure is below 2250 psi
and thus there will be flow into the RCS, thus negating the
need for mini-flow line operation, if the discharge MOV
(1286A/B/C) is open.
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36. If 1-CH-MOV-1286A/B/C is closed, mini-flow is assumed required
to prevent pump dead head and subsequent failure.

37. Monthly testing per 1-PT-14.1, 1-PT-14.2 and 1-PT-14.3 makes
the pump unavailable unless the operator takes action to open
the discharge valve.

38. MOV test duration per I-PT-212.1/2/3 or 213.1/2/3 is so short,
it was not considered as an impact on system operation.

39. For recirculation from the sump, either LHSI, injecting
through either I-SI-MOV-1863A or B is sufficient to supply
flow to two operating charging pumps. Either check valve
1-SI-47 must close or both MOV-1115D and 1115B must close in
order to isolate the RWST. The calculation below is used to
justify that sufficient hydraulic force is present to close
the check valve. If the check valve operates, the head from
the LHSI will keep the valve closed and thus, MOV-1115B and
MOV-1115D do not have to close.

Design flow for 1 LHSI pump is 3250 gpm. Runout flow for a
Charging pump is 600 gpm. Under piggyback recirc at high RCS
pressure, one LHSI pump could supply up to 2050 gpm surplus
flow to reseat check valve I-SI-47 in the event MOV-1115B or
MOV-1115D failed to reclose. 1-SI-47 is in an 8" line.
Surplus flow of 2050 gpm would result in a back flow of 13.2
ft/sec.

40. The auxiliary oil pump on each Charging Pump was not modeled.
The aux. oil pump is constantly running in the standby pumps
to circulate the oil. During normal Charging Pump operation,
a shaft driven pump provides lubrication. The aux oil pump is
needed for initial start, before the shaft driven pump gets up
to speed. It was not included for two reasons; either one is
sufficient:

a) Start of the Charging Pump without the aux oil pump, on
a one time basis is not damaging, according to the
manufacturer. Repeated dry starts would degrade pump
life.

b) Failure of the aux oil pump would be a revealed fault.
The probability of an initiator simultaneous with a
failed aux oil pump is very low.

41. Failure of trace heating is a revealed fault (through
instrumentation) and thus not included in the fault tree.

42. The standby Charging Pump will start upon failure of the
running pump on low discharge header pressure. This is a non-
SI signal.
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43. Resolution of NRC Information Notice 88-23 - "Potential for
Gas Binding of SI Pumps" is as follows: HHSI suction piping
is p~riodica]ly vented. Records show a typical gas volume of
.3ft - .4ft . This level is consistent and supports the
position that the CHPs can tolerate this amount of gas flow
through without any pump damage.

44. l-CH-MOV-1115C/E will not close unless interlocks from limit
switches on l-CH-MOV-1115B/D are satisfied. The limit
switches provide more redundancy and reliability than the
MOVs. The interlock was therefore not included in the fault
tree.

45. RWST failures and suction failures were assumed to fail all
pumps by cavitation before operator action could be taken.

46. 1-QS-38 [2-QS-33 for unit 2] is a manual valve on the
discharge of the RWST. Its failure represents a single point
failure for the HHSI and LHSI system. Three failure modes
have been postulated for this valve, plugging, closed for test
or maintenance, and failure to restore after maintenance.
Each of these are discussed.

a) Closed for maintenance: No PTs were discovered which
require closing of the valve during power operations. Closing
of the valve would be on an infrequent, as needed basis to
support maintenance activities. The valve could not be closed
for more than 4 hours without violating Tech Spec (as it makes
both trains of SI unavailable). Therefore, the amount of time
the valve could be closed is small and was neglected in the
fault tree.

b) Failure to Restore after maintenance: As the valve could
be closed during power operation (for whatever reason), there
is a probability that it is inadvertently left closed. The
valve is vicariously verified open every three months during
LHSI pump test, l-PT-57.1, which requires recirc flow from the
LHSI pumps. For the misposition to cause a system failure, an
SI demand would have to occur between the time of valve
misposition and the next LHSI pump test (this presumes the
valve is closed on a far less frequent basis than 1-PT-57.1 is
performed). Assuming IE-3 for failure to restore, 2E-2 for SI
demand per year, and LHSI tests every three months, the
probability of a valve misposition and a demand prior to the
next pump test is:

(.001 * .02) / 4 = 5E-6

c) The plugging failure probability for a three month test
period is 1.3E-4. Plugging therefore seems to be the dominant
failure mode for the valve and was the only one included.
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47. Pump trips due to interlocks on the breakers being activated
by operator errors were not included in the fault tree. These
events are revealed faults and are not present at the time of
system demand. Modeling these errors during the mission time
are errors of commission and are consequently not modeled.

48. Failures of the lube oil heat exchangers I-CH-E-5A/B/C are
included in the component boundary of the charging pump.

49. Failure of the Boron Injection Tank due to flow obstruction is
modeled as a TNK-LF (tank-loss of function) failure.

Safety Actuation Fault Tree Modeling Assumptions

1. Contacts were modeled as part of a relay and not modeled as
separate components. For example, a device which starts when
a contact is open (energized) will be modeled as a relay which
fails to energize. The relay and the contact are actually one
component, and there is no significant advantage to separating
out the contacts from the relay.

2. SI output signals to MOVs were simplified by only including
relays required to actuate the valves to the desired position.
Other devices such as limit switches, hand control switches,
and torque switches were not included.

3. Modeling of the manual initiation of safety injection and
recirculation mode transfer was not included within this fault
tree. These human interactions will be included in the SI
system fault tree.

4. The SI actuation system has input signals to protect against
a LOCA or a Steam Line Break (SLB). All input signals were
included within the model. A house event, XHOS-SLB, was
included to allow the SI actuation fault tree to be used for
LOCA or for SLB initiators. The input signals Related to a
SLB were included under an "and" gate with XHOS-SLB. When the
house event is equal to 1.0 the SLB signals are allowed to
contribute to the SI actuation system unavailability. When
the house event is 0.0 then only the LOCA signals contribute
to SI system unavailability.

5. Based on a review of SI actuation procedures, SI actuation
channels which are bypassed for the purposes of testing are
not automatically realigned in the event that SI operation is
required.

6. Components for SI actuation train B were generally not shown
in system drawings. Train B was drawn in the simplified
schematic in a configuration identical to that of Train A.
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7. The Ta.. input signal to SI actuation requires temperature
signals from both hot alnd cold leg RCS temperature
transmitters; however, only a single temperature instrument
channel was modeled for each pair of hot/cold leg
transmitters.

8. Relay K647 is a permissive relay that is energized when SI
actuation occurs and must be energized for the initiation of
recirculation mode (i.e., it is assumed that K647 must be
energized in conjunction with K630).

9. Failure of the SI actuation reset permissives were not modeled
as they had been in the Surry model for the steamline break
portion of the SI actuation system. North Anna has several
different reset permissives installed for the various inputs
which cause SI actuation. Due to the numerous possible inputs
which can lead to SI actuation, failure of more than one reset
permissive would be necessary, and this contribution to system
unavailability is assumed to be insignificant.

10. SI actuation lock-in relays (discussed in the reactor
protection systems training manual) are not modeled. Failure
of these relays would be revealed immediately and prompt
operator action is highly probable.

11. No periodic tests specific to the logic which transfers SI to
recirculation mode were identified. It is assumed that this
logic is tested with one train operable and one in trip.

12. Common Cause Failure of instrument lines has been modeled
where appropriate. The basic events are listed below:

IRCTIC-CC-TAVG CCF of 2/3 Tavg channels

lRCPIC-CC-PRSZRP CCF of 2/3 Pressurizer pressure channels

IMSPIC-CC-STMDPR CCF of 2/3 Main Steam line pressure
channels

ILMPIC-CC-100 CCF of 2 of 3 containment pressure
instrument channels

1MSFIC-CC-MSFLOW Steam line flow instrument channels

1MSPIC-CC-MSLP CCF of 2 of 3 steam line pressure
instrument channels

1SILIC-CC-RWST RWST Level Instrument Channel common
cause failure - 2/4 channels
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two AOVs work toge her to control the cooldown rate o$ the RCS.
The discharge 0 the flow c trol valves feeds into the
SI/Accumulator p ing and is del-vered to the RCS loo 2 and loop
3 cold legs. E ch path has a n,rmally shut MOV isol ing the RHR
from the high essure RCS dur g normal plant opera ons. Makeup
to the RHR Sy tem is providedy the RCS.

The RHR is anually initiat . An interlock prev nts opening the
Hot Leg RH isolation MOVs until RCS pressure i below 450 psig.
Only one R pump and at exchanger are r quired for plant
cooldown lthough both pu ps and heat exchanger are normally used
immedia ly following a reactor shutdown, provide a faster
cooldow . Following loss of offsite p er, the stub buses
poweri g the RHR pumps are shed from the em rgency buses and mus
be ma ually reconnectd to restore power t the RHR pumps.

The R System is d pendent on AC power or motive power for e
pu s, and the DC ses for control powe to the RHR pumps and he
h t exchanger t ottle valves. Add tionally, the RHR S tem
r quires the Ins rument Air system f motive power to th heat
xchanger throt e valves. The RHR S stem is dependent on e RCS

water level to void air binding of pumps.

Prior to pla ng the RHR System i service, RCS pressur must be
below 450 psg and RCS temperatur must be below 3500F. Following
a loss of o fsite power, the st buses which power RHR pumps
are automa ically shed and mus be normally reloaded as the main
bus by th operator to restor power to the pumps.

3.2.19 RHR System Logic odel

The s ccess criterion for he Surry RHR System r uires RHR fl to
be rovided from one f two pumps through. one of two heat
exc angers to the RCS ollowing reactor shut own and cool wn to
45 psig, 3500 F. This riterion translates i to the follo ing top
e ent in the' RHR Syst m fýit tree:

-/#ailure to previde cooled RHR flow to the RCS./

3.2.20 Safety Injection Actuation System Model

The Solid Station Protection System (SSPS, SI actuation system)
automatically initiates the Safety Injection Systems, following an
indication of the need for primary coolant makeup, and
automatically initiates the switchover of the suction of the low
pressure injection pumps from the Refueling Water Storage Tank
(RWST) to the Containment sump and the switchover of the suction of
the high pressure injection pumps from the RWST to the low pressure
injection pump discharge upon low RWST level.
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3.2.20.1 9BPS Description

m

The North Anna SSPS is composed of two independent trains used to
automatically actuate the low and high pressure injection systems
and the motor driven AFW Pumps.

The portion of the SSPS which supports recirculation is composed of
four independent RWST level sensors, each feeding two separate two
out of four relay matrices. These two relay matrices automatically
actuate the components required to perform the switchover to the
recirculation mode of the low and high pressure systems. The SSPS
is dependent on the AC vital instrumentation buses and the DC buses
for operation of the relay logic network.

3.2.20.2 9BPS Logic Model

The SSPS was modeled as a support system to be linked into the
components which are activated by the SI signals.

3.2.21 Service Water System
//

The Service Water System is j0ommon to both reacor units and is
designed for e simultaneo :operation of vari;l9s subsystems and
components both units. /'SW System providesj'long term coo1'g
after a lo of coolant accident (LOCA) and supplies cooling waer
to the f ollowing safety•,related components 'during normal p~ant
operations: ./ /. .,./ . ,

1/ Component Cooling (CC) heat exchzangers;

//2. Recirculaj'ion Spray (RS) heat/exchangers;
S/ /trong

3. Control. .Room/ESGR air conditioning chiller ondensers;

4. charging pump seal coolers, gear reduc rs, lube oil
coolers; and /

.. / /
5. Instrument Air compressors.

//
The SW System also serves as /a backup sour e of water to the
Auxiliary 'Feedwater System.

The sources of cooling water for the SW Sys em are the SW reservoir
and Lake Anna. These two, independent s urces of water form the
ultimate heat sink for th North Anna Po er Station.
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TABLE A.7-4 (Continued)
SAFETY INJECTION ACTUATION DEPENDENCY MATRIX

COMPONENT MOTIVE FORCE CONTROL POWER AUTO ACTUATION COMPONENT COOLING ROOM COOLING INTERLOCKS

1-MS-PT-t1496 None 120 VAC None None

Main Steamline Vital Bus I-IV
Pressure I -EP-CB-4D

RMT Logic & None 120 VAC RMT Input None Emergency

Output Relays Vital Bus 1-1 Signals Switchgear

Train A I-EP-CB-4A Train A Room Cooling

RMT Logic 9 None 120 VAC RMT Input None Emergency

Output Relays Vital Bus 1-111 Signals Switchgear

Train B I-EP-CB-4C Train 8 Room Cooling

1-LM-PM-IO0A None 120 VAC None None

RUST Level Vital Bus 1-1
1-EP-CU-4A

I-LM-P4- 100I None 120 VAC None None

RUST Level Vital Bus 1-I1
1-EP-CB-4R

I-LM-PM-100C None 120 VAC None None
RUST Level Vital Bus 1-111

1-EP-CB-4C

I-LM-PN-IOOD None 120 VAC None None

RUST Level Vital Bus I-IV
1-EP-CO-4D

NAPS IPE A-184 12-15-92



I-OS-LT- iO0

K9512 K64 A KM

TRAIN A

I-OS-.- IO0

I-OS-U- 100(
95128

TRAIN B

K6478

X40 IB

I-OS-UT-l100

LVSI O IRR#ST ioc Rc ASTER SLAWV
TRAOITTERS COWEARATORS TRIP SWITCWS 1-01LOW EVESARIE WsRLY

FIGURE A.7-4

IAP REREC IRCULAT ION MODE TRANSFER
lAPS IPE ~A-237 -59H 2-15-92



0 I 1 I 9I 3 A 5 1

jSAFETYINJECTION ACTUATION SI 2
ANAL~YST, EJ.. fCATION DATE 07-2fl-199 REVISID. 09.- 15- ;x

RECIAC M TRANS. OUTPUT7 RELAY K30 SI PERMISSIVE RELAY K512 TRAIN A
TRAINi A FALL.S Kw7 PLUM" TRAIN A LOSS OF FUNCTION

GO ImS I I22 IOSALY-LF-KB30A I2SRLY-0.-CKd7A 10SAY-LF-512A

2 W0042.%E404 2.99-00

MAN -rP-cB-dA WHEN IN TEST IQ A

GS101 E-1ES4912 GOSEVT-WT 1S21933

A4 1.TfT AS RA

i-ES-i.3 TRANSFER ANSI LEVEL PR' O ECT.OW
TO COLD LE TR"AIN A IN TEST TASE RLY

SEC lACtI. AIT K60A cj I I

'EP-SESI: 3 KOSLEV-TN-ANST

i22E-002 3

W 30 2 -M0-W

aALA!O AA 1 UORCR OEEII OE

0E W RNFR MD RNFRIO lA U I

WftI ETI TAN8IfC64

GsI192 S122GEWl

NAPS IPE A-626 12-15-92
NAPS I PE A-626 12-15-92



0 T - 7

SAFETY INJECTION ACTUATION ~ A *f
SIGNALS NAPSI 320$WK.N.1.5 SI 30'
hAdALYSl Eii. I DFTION DArE 07-25-199- REVIS201 04. ,gr0

If

2

3

4

5

6

7

C

B

9

NAPS WE A-627 12-15-92
IAPS RPE A-627 12-15-92)



SAFET INECTION ACTUATION

ISIGNALS NAPS1 32ONAF.N.1.5 JSIl 310 ANUALYST £jj CEATIONi DATE- 07-29-1991 REVISION 09- !ý- 1

K301 TRAk 0 L-0100C FAILS '120V VI1AL an III
LOSS FWC41ON O.R1WG STANDY Ie-Sd
lOSAL-LF-lX303 I I IC-LP-1o0r GE IJ112

i I6UOC.'L V M0

TRI7

5 S135

a ~ T

NAPS IPE A-628 12-15-92



SAFETY INJ~ECTION ACTUATION I
SGNALS NAPSI 32OMAF.N.1.5 S l 320ANALYST EiU tRATION DAYL 07-29-190: P~YS. V ~ I.19

G4MES 1132012'151INTEW

2 15 32 ISILIC-CCrAWT

CHAWdEL I CHANNEL. II CHNNEL I1 I I MANNL IV
TRAIN 9 TRAIN S TRAIN 6 TRAIN 8

3GSZI13251 GS 11326 3 GSSf3321 GSI 13353

/I 1 /I. 14 /I \1
THIS PAM( 1.15 pACI PAGE 33 SAGA 33

IC'~ *l~ ~ LY-CSIDOA FAILS lV11wAL. BUS 1-1
LO~SS ' UN-2I DURING S7A~tIB 1ISE-V-IAA

6 :o4...-LF-KsC)48 105L.IC-LF-3OOAGE192

P 6&-DC,- U 63E-003 U 71 .ID

7

B ~ O MRI I .Otc 6AL 2w w~.SA 1I

LOSS Or FLCTION MAN uIAMB, 21f-ECeSA

lOSR.V-LF-1(2O5 SOSLIC-LF-1006 GEM1012 I
P MA-00 () a 3 d.0N03 ( 5 20 (tACO

NAPS IPE A-629 12-15-92



SAFETY INJ.ECTION ACTUATION

0 SIGNLS NAPS1 320NAF.N.1.5 SIlI 33

223

K302 TRAIN 9 17T-OSIODC FAILS 120V M~AL MS III
LOSS 01 VFWCTIO MIRING £MSA1P-C-d

10lS L-LF-K3OIS IOSLC-LF-10OC GCIJBI2
2 6H4O 63E-003 U 20 Woo

C1AK i

- 21*TRAINO8

6 sOt..-~-kd:8 ISL.IC-LF-I000 GEIJ912

- :- tm 7- E a.=

7

NAPS IPE A-630 12-15-92



CORE DAMAGE & DOMINANT CUTSETS RESULTS
FROM NORTH ANNA IPE



TABLE 3.4.1-3
SUMMARY OF CORE DAMAGE SEQUENCES WHICH CONTRIBUTE

TO THE UPPER 95% OF THE TOTAL CORE DAMAGE FREQUENCY

Core Damage
Frequency
(per year)seaugence

Fraction
of Total

S2P35
SIP38
TITrP17
T8P22
TlAP51
T7P04
TIPI0
T8P02
siplo
S2P04
T1TrP21
AP15
T7P03
T3TrPll
T3TrPO3
T9ATrP08
VXP07
TIAP46
TlAP07
S2P43
T7P06
TlTrP14
TIAP67
T9ATrPO2
AP03
T2P09
T2ATrPll
TlAP02
T2ATrPO3
TSP06
AP1l
TlP07
S2P39
AP02
TlP15
TlAP58
T9ATrPI4
T7P26
S2P47
T9ATrP17
T3TrP06
RXPO1

5.15E-6
4.04E-6
4. OOE-6
3.17E-6
2.99E-6
2.98E-6
2.71E-6
2. 52E-6
2.45E-6
2.45E-6
2.22E-6
2.12E-6
1.98E-6
1. 67E-6
1.57E-6
1. 53E-6
1. 52E-6
1.41E-6
1. 38E-6
1. 19E-6
1. 10E-6
1. 01E-6
8.86E-7
8 .33E-7

8.26E-7
7.22E-7
6. 78E-7
6. 51E-7
6.40E-7
6. 06E-7
5. 88E-7
5. 66E-7
5.20E-7
5. 17E-7
5. 16E-7
4. 17E-7
3.88E-7
3.85E-7
3.27E-7
3. 07E-7
2 .83E-7
2.66E-7

7.6%
5.9%
5.9%
4.7%
4.4%
4.4%
4.0%
3.7%
3.6%
3.6%
3.3%
3.1%
2.9%
2.5%
2.3%
2.2%
2.2%
2.1%
2.0%
1.8%
1.6%
1.5%
1.3%
1.2%
1.2%
1.1%
1.0%
1.0%
0.9%
0.9%
0.9%
0.8%
0.8%
0.8%
0.8%
0.6%
0.6%
0.6%
0.5%
0.5%
0.4%
0.4%

Functional
Failures

S2DID3
SIDlY
TITrODI
T8LtRC1
TlALtBB1
T7002
TILDI
T8RC2
SlOH2
S2H1
TITrODlQs
AD2
T7OW
T3TrOD1
T3TrRC2Ch
T9ATrLtRC1
VXFm
TIALtB
TIABB1
S2D1Y
T7SGIW
TITrOHI
TIAQBB1
T9ATrRC2
AHI
T2LD1
T2ATrOD1
TIAB
T2ATrRC2Ch
T8RC2RC3
AD3
TILH2H1
S2DID2
ADh
TlLP
TlAQB
T9ATrOH1
T7D1SGI
S2D1L
T9ATrOD1
T3TrRC2RC3
RX
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TABLE 3.4.1-3 (Continued)
SUMHARY OF CORE DANAGE SEQUENCES WHICH CONTRIBUTE

TO THE UPPER 95% OF TIE TOTAL CORE DAMAGE FREQUENCY

Core Damage
Frequency Fraction

of TotalSeauence

T9BPO2
THP46
TIP14
THP30
TlP19
T3TrP23
T7P23
T9BP10
T9AP02
TIP06
T9AP10
T2P14
T9BP13
T3TrP22
T2ATrPO6
T7P07
T9ATrP06
TlAP26
T9AP13

2.37E-7
2.14E-7
2.07E-7
2.06E-7
1.91E-7
1.84E-7
1.80E-7
1.79E-7
1.72E-7
1. 69E-7
1. 31E-7
1.3 OE-7
1. 30E-7
1.2 1E-7
1.15E-7
1.10E-7
1.07E-7
1. 04E-7
1.02E-7

0.3%
0.3%
0.3%
0.3%
0.3%
0.3%
0.3%
0.3%
0.3%
0.2%
0.2%
0.2%
0.2%
0.2%
0.2%
0.2%
0.2%
0.2%
0.2%

Functional
Failures

T9BL
THKMTtQ
TlLDlQs
THKMPr
TlLPQs
T3TrLtRClCh
T7DIOD3
T9BQH2
T9AL
TILH2
T9AQH2
T2LP
T9BQD1
T3TrLtRC1
T2ATrRC2RC3
T7SGIO2
T9ATrRC2RC3
TIASlcBB1
T9AQD1
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TABLE B.2-11
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.0E-7"

APO2.MGP 12:20 9/28/1992
Top event unavailability = 5.169E-7
Number of cut sets in equation = 76
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) = 6
Basic Event Data file referenced = NAPS1

1 4.2489E-7 IE-A HEP-1ESI:A
2 3.1692E-8 IE-A ISICKV-CC-9599)3
3 3.1692E-8 IE-A ISICKV-CC-206207
4 6.1749E-9 IE-A 1SIMOV-FO-1864A REC-1ESI:4-1 ISRMOV-FO-18649
5 6.1749E-9 IE-A ISIMOV-FC-1890A REC-IESI:4-1 ISIMOV-FO-18648
6 6.1749E-9 IE-A 1SIMOV-FC-18900 REC-1ESI:4-1 ISIMOV-FO-1864A
7 6.1749E-9 IE-A 1SIMOV-FC-1890A REC-1ESI:4-1 ISRMOV-FC-1890B
8 3.5900E-10 IE-A ISICKV-FC-1S1206 1SIMOV-FO-18649 REC-IESI:4-1
9 3.5900E-10 IE-A ISICKV-FC-15R206 ISIMOV-FC-18908 REC-IESI:4-1

10 3.5900E-10 IE-A ISICKV-FC-IS1207 1SIMOV-FC-1890A REC-IESI:A-I
11 3.5900E-10 IE-A ISICKV-FC-IS1207 ISSMOV-FO-1864A REC-1ESI:4-1
12 2.0091E-10 IE-A 1SICKV-FC-191207 1SICKV-FC-1S1206
13 1.1325E-10 IE-A IEEBUS-UN-1H1-ZN I1IMOV-FO-18648 REC-1ESl:4-1
14 1.1325E-10 IE-A IEEBUS-UH-IHI-2N lSIMOV-FC-18901 REC-1ESI:4-1
15 6.3376E-11 IE-A 1SICKV-FC-1S1207 1EEBUS-UH-IN1-2N
16 4.9528E-11 IE-A 1SILMS-LF-18609 1SIPSB-FR-24HP1A
17 4.9528E-11 IE-A ISIPSB-FR-24HPID ISILMS-LF-1860A
18 4.7115E-11 IE-A 1SIPSB-FR-24HP1A 1SIMOV-FO-1885D ISIRMOV-FO-18858
19 4.7115E-11 IE-A 151NOV-FO-1885A ISIMOV-FO-1885C 1SIPSu-FR-24HP11
20 4.3070E-11 IE-A 1SIPSB-UM-ISIPIA 1EETFN-LP-IJ
21 4.3070E-11 IE-A ISIPS-LUM-1SIPIS 1EETFM-LP-IHI
22 4.3070E-11 IE-A ISPSB-UM-ISIP1IB 1EETFM-LP-IH
23 4.2775E-11 IE-A ISIMV--PG-1SR306 ISICKV-FC-ISII
24 4.2775E-11 IE-A ISICKV-FC-ISI1 ISIMOV-PG-18629
25 4.2775E-11 IE-A ISIMOV-PG-1862A ISICKV-FC-1SI16
26 4.2775E-11 IE-A ISICKV-FC-IS116 ISIRV--PG-lSl305
27 4.2154E-11 IE-A 1SICKV-FC-IS116 HEP-1ESI:3 1SlMOV-FC-1863A
28 4.2154E-11 IE-A ISICKV-FC-lS126 REP-1ESI:3 ISIMOV-FC-1863A
29 4.2154E-11 IE-A 1SICKV-FC-1SI18 HEP-IESI:3 ISIMOV-FC-1863A
30 4.2154E-11 IE-A HEP-IESI:3 1SlMOV-FC-1863B ISICKV-FC-IS19
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TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.09-7"

APO3.MGP 12:19 9/28/1992
Top event unavailability = 8.253E-7
Number of cut sets in equation = 270
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) = 5
Basic Event Data file referenced = NAPSI

1 1.9515E-7 IE-A SIMOV-CC-1860Ae
2 5.9439E-8 IE-A ISIMOV-Fo- 166, ISIWoV-FO-1862A
3 5.9439E-8 IE-A lSIMOV-FC-18608 ISINOV-FC-1860A
4 5.9439E-8 IE-A ISIMOV-FC-1060A ISIMOV-FO-18620
5 5.9439E-8 IE-A 1SIMOV-FO-1862A 1SlMOV-FC- 1860
6 3.1692E-8 IE-A ISICKV-CC-FC116
7 2.4729E-8 IE-A ISIPSU-UliStPIU ISIMOV- FO-I62A
8 2.4729E-8 IE-A ISIPSU-UM-ISIP1A 1SIMOV-FC-18601
9 2.4729E-8 IE-A ISIMOV-FC-1860A ISIPSS-UW-ISIPID

10 2.4729E-8 IE-A ISIMv-FO-18628 ISIPSe-uM-ISIPIA
11 2.1903E-8 tE-A 1SIMOV-FO-18621 ISIPSU-FS-ISIP1A
12 2.1903E-8 IE-A ISIPSI-FS-ISIPIU ISINOV-FO-1862A
13 2.1903E-8 IE-A lSIMOV-FC-1860A ISIPSO-FS-1SIPIU
14 2.1903E-8 IE-A ISIPSU-FS-ISIPIA 1SIMOV-FC- 1860
15 7.3978E-9 lE-A ISIMOV-P-18608 ISIMOV-FO-1862A
16 7.3978E-9 ,I-A ISIMOV-PG-1860A ISIMOV-FC-18600
17 7.39781-9 IE-A 1SIMV-FC-1860A ISIHOV-PG-1860M
18 7.3978E-9 IE-A lSIMOV-FO-18628 ISINOV-PO-1860A
19 4.4737E-9 IE-A 1SIMOV-PG-18648 ISIWOV-FC-1860A
20 4.47371-9 IE-A ISIMOV-FC-18608 1SIMOV-PG-1564A
21 4.47371E-9 lE-A i1SmOV-FO-1562A I$MOV-PG-18643
22 4.4737E-9 IE-A ISIMOV-PG- 186A ISIMOV-FO-18628
23 4.3209E-9 IE-A iSiMOV-FO-1862B ISIPSO-FR-24HPIA
24 4.3209E-9 IE-A 1SIPSB-FR-24HP11 ISIMOV-FO-1862A
25 4.3209E-9 IE-A ISIMOV-FC-1860A ISIPSO-FR-24HP1U
26 4.3209E-9 IE-A ISIPSB-FR-24HPIA 1SIMOV-FC-18609
27 3.4557E-9 IE-A ISICKV-FC-1S126 ISIMOV-FC-1860A
28 3.45571-9 IE-A 1SICIV-FC-1Sl18 ISIMOV-FO-1862A
29 3.4557E-9 IE-A ISICKV-FC-IS19 ISIMOV-FO-18620
30 3.4557E-9 IE-A 1SICKV-FC-IS116 ISIMOV-FC-1860A

Contribution of equation cut sets not tlisted = 9.56E-8

NAPS XPE B-160 12-IS-92



TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER THAN 1.08-7"

APl1.MGP 12:20 9/28/1992
Top event unavailability 5.881E-7
Number of cut sets in equation = 122
Cutoff value used last step = I.OOOE-Il
Longest cut set (# of events) = 4
Basic Event Data file referenced = NAPS1

------- ------------------------------------------------------------------
I 2.4666E-7 IE-A ISIPSB-CC-FS1AIU
2 1.9515E-7 IE-A ISIMOV-CC-1890Co
3 3.3740E-8 |E-A IQSMV--PG-1OS38
, 3.1692E-8 IE-A ISICKV-CC-MC926

5 3.1692E-8 IE-A ISICKV-CC-838M9
6 9.1125E-9 IE-A ISIPSO-FS-ISIPlU ISIPSB-UN-ISIP1A
7 9.1125E-9 11-A ISIPSO-UN-ISIPIU 1SIPSU-FS-ISIPIA
8 8.0709E-9 I1-A 1SIPSB-FS-ISIPIB 1SIPSI-FS-1SIPIA
9 1.8613E-9 IE-A 1SIMOV-PG-1864A 1SIPSB-UH-ISIPIS

10 1.8613E-9 IE-A IS1PSB-UM-1SIP1A 1SIMOV-PG-186"8
11 1.6485E-9 IE-A 1SIMOV-PG-1864A 1SIPSB-FS-ISIP1U
12 1.6485E-9 IE-A 1SIPSB-FS-ISIP1A ISIMOV-PG-18640
13 1.4377E-9 IE-A 1SIPSB-U4-ISIP1u IS1CKV-FC-IS19
14 1.4377E-9 IE-A 1SICKV-FC-1SI18 1SIPS-UJN-iSIPIA
15 1.43771E-9 IE-A 1SICKV-FC-IS126 ISIPSU-U-1ISIP1A
16 1.2734E-9 IE-A ISICKV-FC-1SI26 ISIPSB-FS-ISIP1A
17 1.2734E-9 IE-A ISICKV-FC-ISI1S ISIPSU-FS-1SIPIA
18 1.2734E-9 IE-A ISIPSB-FS-1SIP1IB ISICKV-FC-IS[9
19 4.0169E-10 IE-A IEEBUS-UN-OC-Ill ISIPSU-FS-ISIP1A
20 4.0169E-10 IE-A 1SIPSU-FS-I1SIP1B 1EEUS-UI-DC-I
21 3.3672E-10 IE-A ISIMOV-PG-18648 1SIMOV-PG-1864A
22 3.0611E-10 IE-A ISIPSB-UN-1SIP1B 1SINV--PG-IS1305
23 3.0611E-10 IE-A ISIPSB-UN-ISIPIB ISINCOV-PG-1862A
24 3.0611E-10 IE-A 1SIMV--PG-1S1306 ISIPSU-UM-ISIP1A
25 3.0611E-10 IE-A 1SIMOV-PG-1862S ISIPSB-UH-ISIPIA
26 2.7112E-10 IE-A 1SIMV--PG-IS1306 ISIPSB-FS-1SIPIA
27 2.7112E-10 IE-A ISIMOV-PG-18629 1SIPSU-FS-1SIPIA
28 2.7112E-10 IE-A ISIPSO-FS-ISIPIB 1SIMOV-PG-1862A
29 2.7112E-10 IE-A ISIPSB-FS-1SIPIS ISIMV--PG-1S1305
30 2.6010E-10 IE-A 1I1MOV-PG-186"A ISICKV-FC-1S126

NAPS IPE B-161 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER THAN 1.0E-7@

AP15.MGP 12:16 9/28/1992
Top event unavailability = 2.120E-6
Number of cut sets in equation = 7
Cutoff value used last step - 1.OOOE-11
Longest cut set (I of events) = 2
Basic Event Data file referenced = NAPS1

--------------------------------------------------------------------------
I 4.1029E-7 IE-A ISIMOv-PG-1865C
2 4.1029E-7 IE-A ISIMOV-PG- 1865A
3 3.1692E-7 IE-A ISICKV-FC-IS1127
4 3.1692E-7 IE-A ISICKV-FC-IS1161
5 3.1692E-? IE-A ISICKV-OC-IS1125
6 3.1692E-7 IE-A ISICKV-FC-IS1159
7 3.1692E-8 IE-A ISICKV-CC-ACCCKV

NAPS IPE B-162 12-15-92
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TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER THAN 1.03-7"

RXP01.MGP 12:22 9/28/1992

Top event unavailability = 2.664E-7
Number of cut sets in equation = 1
Cutoff value used last step = 1.OOOE-11
Longest cut set (# of events) = 1
Basic Event Data file referenced = NAPSI

2.6635E-7 IE-RX

NAPS IPE B-163 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.0E-7"

SIPIO.MGP 12:16 9128/1992
Top event unavailability = 2.451E-6
Number of cut sets in equation = 532
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) = 7
Basic Event Data file referenced = NAPSi

1
2
3
4
5
6
7
8

9
10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25

4.9333E- 7
3 .90M9E *7
1 . i888E -7
1 . 1688E -7?
1. 1588SE -7
I . I8am -7I
1.- 1 88BE -7
6.3383E-8
6.3383E-8
4.9459E-8
4.9459E-8
4.9459E-6
4.9459E-8
I..3805E-8
4.3805E-8
4 .3805E-8
4.3805E-8
3.7531E-8
3.7531E-8
1 .8225E-8
1 .8225E-8
1.6142E-8
1. 4796E -8
1 .4796E-8
1 .4796E -8

IE-SI
NE-SI
IE-SI
IE-SI
IE-Si
IE-Si
IE-SI
IE-Si
IE-Si
IE-SI
IE-SI
IE-SI
IE-SI
IE-Si
IE-SI
IE-SI
IE-Si
IE-SI
IE-SI
IE-SI
IE-SI
IE-SI
IE-SI
IE-SI
IE-Si

HEP-IESI:2-SI
HEP-1ESl:2-Si
HEP-iESI:2-SI
HEP-tESI:2-S1
HEP-IESI:2-SI
HEP-1ESI:2-Si
HEP-1ESI:2-SI
NEP-IESI:2-Si
HEP-1ESl:2-Si
HEP-1ESI:2-Si
HEP-1ESI:2-Si
HEP-lESt:2-Si
HEP-IESI:2-SI
HEP-IESI:2-SI
HEP-IESI:2-Si
HEP-1ESI:2-SI
HEP-IESI:2-SI
HEP-IE$S:2-SI
HEP-IESl:2-SI
HEP-1ESI:2-S1
HEP-IESI:2-SI
HEP-IES1:2-SI
HEP-IESI:2-SI
HEP-1ESI:2-SI
HEP-1ESI:2-Si

ISIPSU-CC-FSIAlU
ISIMOV-CC- 1560AS
ISIMOV-FC-18608
ISINDV-FC-1i860A
ISIMOV-FC-18638
ISHNOV-F0- 1862A
ISIMOV-FP0-18629
ISICKV-CC-FC926
ISICKV-CC-FC116
IS IPSU-UJM- IS IPI A
ISNPSU-Nim- 151Pm8
ISINHO-FC-1i860A
ISIMOV-FO-1862B
15SH OV-FPC-1i860A
ISIPSO-FS-ISHPII
tSIPSU-PS-ISHPIA
tSIMOV- P0-18628
ISINDV-FO-1 1150
ISHCKV- PO-IS14?
ISIPSB-P5- ISIPIS
iSIPSO-tiJ- iSIPiU
1SNPSB- PS- ISIPIB
ISIMOV-PG- 18601
1SIMOV-PG-1t860A
ISINCYV- PC- 1660A

ISINOY-FC- 1860A
ISIOV-FO- 18629
ISINOV-FPC- 1863A
IS INO- PC- 1860
ISNIIOV- FO- 1862A

ISHNOV-FC-18608
ISHNOV-FO-1862A
ISHPSI-W4- iSIPlI
ISIPSU-WISI-SPiA
iSHPSs-PS- ISIPIE
ISHNOV4-PO-i62A
ISNNOV-PC-I8M0
ISIPS13-FS-ISIPIA
ISICKV-FO- 1S147
ISHNOV-Po- 11153
IS IPSO-UN- AISPtA
ISIPSI-FS-ISNPtA
ISIPSS-PS-ISIPIA
ISNIMOY-F0- 1862A
ISIN(oV-PC-18608
ISNNO0V-PG-w1860

NAPS IPE B-164 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER THAN 1.09-7"

SIP38.MGP 12:13 9/28/1992
Top event unavailability = 4.038E-6
Number of cut sets in equation = 248
Cutoff value used last step = 1.OOOE-11
Longest cut set (# of events) = 6
Basic Event Data file referenced = NAPS1

1 1.1471E-6 IE-SI HEP-NO-PROCE1URE ICHCKV-FO-ICH254 NEP-1FRC:1-11-S1
2 6.3384E-7 IE-SI ISICKV-FC-IS147 HEP-IFRC:1-11-S1
3 4.9671E-7 1E-SI ICHPAT-CC-FSIABC HEP-IFRC:1-11-S1
4 3.9029E-7 IE-SI ISIMOV-CC-1115BD.HEP-IFRC:1-11-S1
S 3.90291E-7 IE-Si ISIWNV-CC-867836 HEP-IFRCUI-11-SI
6 3.9029E-7 1E-SI ISIMOV-CC-11i5CE HEP-1FRC:1-11-SI
7 1.18 -7 IE-Si ISIMOv-FO-1115E ISIMOV-FO-1115C HEP-IFRC:l-11-SI
8 1.1888E-7 IE-Si ISIMOV-FC-11150 ISINOV-FC-11150 HEP-IFRC:l-11-Si
9 6.74791-8 IE-SI IOSNV--PG-OS38 HEP-1FRC:1-11-S1

10 6.3383E-8 IE-Si ISICKV-CC-838689 HEP-lFRC:l-II-Si
11 6.3383E-8 IE-SI ISICKV-CC-79185 HEP-IFRC:1-l1-SI
12 4.49871-8 IE-SI ISINV--PG-1S146 HEP-1FRC:1-1I-SI
13 1.1741E-8 IE-SI 1CHPAT-FS-1CHPIA 1SUICV-FC-SU1028 1CHPAT-UID-1CHP1C HEP-1FRC:I-11-S1
14 7.4467E-9 IE-SI HEP-IE1-25 1SICKV-FC-ISIT9 HEP-IFRC:I-l1-SI
15 6.9113E-9 IE-SI ISICKV-FC-ISi79 1SIMOV-FC-1836 NEP-1FRC:1-11-SI
16 4.6946E-9 IE-SI ICHPAT-UM-CIHP1C 1SITCV-FC-SU1028 ICHPAT-FR-24HP1A HEP-1FRC:1-11-S1
17 4.5853E-9 IE-SI ISIMOV-CC-1867CO HEP-1I1-25 HEP-IFRC:O-i1-SI
18 4.5853E-9 IE-Si 151MOV-CC-1867AB HEP-1I1-25 HEP-IFRC:1-11-SI
19 4.2557E-9 IE-SI 1SIMOV-CC-1867CO ISINOV-FC-1836 HEP-IFRC:1-11-Sl
20 4.2557E-9 Il-SI 1SINOV-CC-1867AB 1SIMOV-FC-1836 HEP-1FRC:1-1I-Si
21 3.6235E-9 iE-SI ISUTCV-FC-SUI020 IEEBUS-UG-DC-I HEP-IFRC:W-11-SI
22 3.5939E-9 IE-SI ICHPAT-FS-ICHPlA ISUTCV-CC-1029C HEP-IFRC:l-11-S1
23 3.2900E-9 IE-Si 1CHPAT-FS-1CHP1A 1CHPAY-FS-ICHPIS ICHPAT-UM-1CHP1C HEP-1FRC:I-1I-Si
24 2.1802E-9 IE-Si 1EEBUS-UM-IHI-2N ISIMOV-FC-11159 REP-1FRC:O-11-SI
25 2.1802E-9 IE-SI ISIMOV-FO-1115E IEEBUS-UJ-IHI-2N NEP-1FRC:O-11-SI
26 1.4931E-9 IE-SI 1CHPAT-FS-ICHP1A 1CHPAT-UM-ICHPOC HEP-1FRC:-11-SI
27 1.43OE-9 IE-SI ISUTCV-CC-1029C 1CHPAT-FR-24HPIA HEP-IFRC:O-11-Si

NAPS IPE B-165 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER THAN 1.OE-7"

S2P04.MGP 12:16 9/28/1992
Top event unavailability = 2.450E-6
Number of cut sets in equation = 400
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) = 6
Basic Event Data file referenced = NAPS1

I
2
3
4
5
6
7

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
2S

4.972?E-?
3.9341E-?
1. 1983E- 7
1.1983E -7
1.1983E- T
1. 1983E- 7
6.3890E-8
6.3890E-8
6.3890E- 8
4.9854E-8
4.9854E-8
4.9854E-8
4.9854E -8
4.4156E-8
4.4156E -8
4.4156E-8
4.4156E-8
1.8371E-8
1.8371E-8
1.6271E-8
1.4914E-8
1.4914E-8
1.4914E-8
1.4914E-8
9.0191E-9

Kf-92IE-S2IE -s2

IE-S2
IE-S2
IE-SZ
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
If-S2
IE-S2
*IE-S2
IE-S2
IE-S2

C-FMOI
C-FM01
C- FHO I
C-FM0I
C-PFMl0
C-FHDI
C-FMO1
C-PFO1
C-FNo1
C-FPO1
C- FMO I

C-FPOt
C-FNO1
C-FPO0
C-PilOI
C- FM01
C-FM01
C-FRO1
C-PFMO1
C-FPO0
C-F"01l

C- FM01
C- FMO 1
C-FM1O
C-PFMO0

ISIPSM-CC-PS1A19
ISIMOV-CC- 1860AB
SIDMOV-FO- 18628

ISIMOV-FC- 1860A
ISIMOV-FC- 18608
1SIMOV-FO- 1862A
1SICKV-CC-FC116
ISICMV-CC- FC1229
ISICKV-CC-FC926
ISIOYV-F C- 1860A
ISNPS-UMN- ISMP1S
1SIHOV- FO-18628
ISIPSI-UM- ISIPtA
ISI1OV-FC- 1860A
ISIMOV-FO- 18629
I1SIPS-FS-ISIPIA
ISIPSU-FS- ISIPIS
ISIPSB-UN- ISIP1B
1SIPSu-FS- ISIPIS
ISIPSU-FS- ISIPIO
1SIMOV-FC-1860A
ISIMOV-FO- 1862
1SImoV-PO- 18601
ISINOV-PG- 1860A
ISIMOV- FC- 18609

ISINOV-FO-1862A
ISIMOV-FO-1862B
ISINOV-FC-1860A
ISIMOV- FC- 1860M

ISIPSU-UJN-ISIP1l
ISIMOV- FO- 1862A
ISIPSO-UM4-ISIPIA
ISIMOV- FC- 18609
1SIPS8-FS-lSIP18
ISIPS8-FS-ISIPIA
ISINOY- FC- 18609
ISIMOV-FO-1862A
ISIPSO-FS-ISIP1A
ISIPSS-UN- ISIPlA
ISIPSU-FS-ISIP1A
tSIMOV-PG- 18601
1SIMOV-PG- 1860A
ISINOV-FO-1862A
ISIMOV-FC-18601
ISIMOV-PG- 1864A

NAPS IPE B-166 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.09-7"

S2P35.MGP 12:13 9/28/1992
Top event unavailability = 5.152E-6
Number of cut sets in equation = 974
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) = 7
Basic Event Data file referenced = NAPS1

---- ------------------------------------------------------------------------
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

1.3887E-6
1.3046E -6
1.0710E- 7
1.0710E-T
9.4855E-8
9.4855E-8
7.4572E-8
5.9176E-8
5.9176E-8
5.2412E-8
5.2412E-8
4.6374E-8
4.6374E-8
4.1003E-8
4.1073E-8
3.6438E-8
3.6438E-8
3.6438E-8
3.6438E-8
3.6438E-8
3.6438E-8
3.2273E-8
3.2273E-8

IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2
IE-52
IE-S2
IE-S2
IE-S2
IE-$2
IE-S2
IE-S2
IE-S2
IE-S2
IE-S2

lOSNV--PG-1O$38 C-TO2
ISICKV-CC-838689 C-TO2
HEP-NO-PROCEDURE ICHCKV-FO-1CH254
HEP-NO-PROCEDURE ICHCKV-FO-1CH254
HEP-MO-PROCEDURE 1CHCKV-FO-1CH254
HEP-NO-PROCEDURE ICHCKV-FO-1CH254
ISUTCV-FC-SU102I 1EEUUS-UO-DC-!
ISICKV-FC-1S147 C-YO2
ISICKV-FC-IS147 C-YO2
ISICKV-FC-1S147 C-V02
ISICKV-FC-1S147 C-?02
1CHPAT-CC-FS1ASC C-TO2
ICHPAT-CC-FSIABC C-Y02
iCHPAT-CC-FS1ABC C-T02
1CHPAT-CC-FSIABC C-Y02
1SIMOV-CC-1115BD C-YO2
ISIMOV-CC-1115CE C-YO2
ISIMOV-CC-867836 C-02
ISIMOV-CC-111SCE C-T02
ISIMOV-CC-1115U0 C-TO2
ISIKOV-CC-867836 C-02
1SINOV-CC-867836 C-Y02
1SIMOV-CC-11158D C-T02

C-Y02
C-Y02
C-Y02
C-T02
C-T02
ISIPSB-UIN-ISIP1A
ISIPSI-Ui-1SIP18
ISIPSB-FS-ISIPIA
SIPSS-FS-lSlPIB
ISIPSO-UH-1sIP1,
ISIPSOAM-ISlPIA
ISIPSB-FS-ISIPIA
ISIPSO-FS-19SP18
ISIPSA-U -ISIPIA
ISIPSB-I-SIPl1
ISIPSB-UW-ISIP1A
ISIPSO-UW-ISIPIA
ISIPSO-UN-ISIPIS
ISIPSB-U. ISIP19
ISIPSO-FS-ISIPIA
1SIPSB-FS-1SIP1B

ISIPSI-UI-ISIP1A
ISIPSO-UJ-ISIP18
ISIPSO-FS-ISIPI1
1SIPSO-FS-ISIPIA

NAPS IPE B-167 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.03-7"

S2P39.MGP 12:20 9/28/1992
Top event unavailability = 5.200E-7
Number of cut sets in equation = 261
Cutoff value used last step = 1.00oE-11
Longest cut set (I of events) = 6
Basic Event Data file referenced = NAPS1

I 1.937SE-8 IE-S2 HEP-NO-PROCEDURE ICHCKV-FO-1CH254 C-Y02 ISINOV-PG-1865A
2 1.9375E-8 IE-S2 HEP-NO-PROCEDURE 1CHCKV-FO-1CH254 C-Y02 1S11OV-PG-18658

3 1.9375E-8 IE-S2 HEP-MO-PROCEDURE 1CHCKV-FO-ICH254 C-TO2 ISIMOV-PG'1865C
. 1.4966E-8 IE-S2 REP-MO-PROCEDURE 1CNCKV-FO-1CH254 C-T02 ISICKV-FC-ISI125
5 1.4966E-8 IE-S2 HEP-NO-PROCEDURE 1CHCKV-FO-1CR254 C-Y02 ISICKV-FC-lSI112
6 1.4966E-8 IE-S2 REP-NO-PROCEDURE 1CNCKV-FO-1CN254 C-TO2 $SICKV-FC-MISi27
7 1.4966E-8 IE-S2 HEP-NO-PROCEDURE 1CHCKV-FO-ICH254 C-TO2 ISICKV-FC-IS1161
8 i.4966E-8 IE-SZ REP-NO-PROCEDURE 1CNCKV-FO-1CN254 C-YT2 1SICKV-FC-ISI159

9 1.4966E-8 IE-S2 HEP-NO-PROCEDURE 1CHCKV-FO-1CH254 C-T02 ISICKV-FC-1SI144
10 1.0706E-8 IE-SZ ISICKV-FC-ISt47 C-TO? ISIMOV-PG-1865A
11 1.0706E-8 IE-S2 ISICKV-FC-IS147 C-YO2 ISIMOV-PG-18659
12 1.0706E-8 IE-s? ISICKv-FC-1S147 C-To? SIMOV-PG-1865C
13 8.3894E-9 IE-S2 ICHPAT-CC-FS1ABC C-T02 ISINOV-PG-1865A
16 8.3894E-9 IE-S2 1CHPAT-CC-FS1ABC C-T02 ISINOV-PG-18650
15 8.3894E-9 IE-S2 ICHPAT-CC-FS1ABC C-TO2 ISIMOV-PG-1865C
16 8.2693E-9 IE-S2 ISICKV-FC-IS[4T C-TO? ISICKV-FC-ISI161

17 8.2693E-9 IE-S2 ISICKV-FC-lS147 C-TO2 iSICKV-FC-lSI125
18 8.2693E-9 IE-S2 ISICKV-FC-IS147 C-T02 ISICKV-FC-iSi159
19 8.2693E-9 IE-S2 ISICKV-FC-1S147 C-T02 ISICKV-FC-1$1127
20 8.2693E-9 IE-S2 1SICKV-FC-1S147 C-TO2 ISICKV-FC-IS1144

21 8.2693E-9 IE-S2 ISICKV-FC-1S147 C-T02 ISICKV-FC-iSI142
22 6.5920E-9 IE-S2 ISIMOV-CC-1115CE C-T02 1SIMOV-PG-1865A
23 6.59201-9 IE-S2 ISINOV-CC-111580 C-T02 ISINOV-PG-1865C

NAPS IPE B-168 12 -15-92



TABLE B.2-11 (Continued)
"TOP CUT BET& FOR SEQUENCES GREATER THAN 1.00-7"

S2P43.MGP 12:18 9/28/1992

Top event unavailability - 1.188E-6
Number of cut sets in equation = 589
Cutoff value used last step = 1.000E-11
Longest cut set (# of events) = 8
Basic Event Data file referenced = NAPS1

---- -------------------- ---------------------------------------------------
1 2.5592E-7 IE-S2 HEP-NO-PROCEDURE 1CHCKV-FO-1CH254 HEP-IFRC:1-11-$2
2 1.4141E-T IE-S2 1SICKV-FC-IS147 HEP-1FRC:1-11-S2
3 1.1081E-7 IE-S2 ICHPAT-CC-FSIABC WEP-IFRC:1-11-S2
4 8.7072E-8 IE-S2 1SIMOV-CC-867836 HEP-IFRC:1-11-S2
5 8.7072E-8 IE-S2 tSINOV-CC-11159D NEP-1FRC:1-11-S2
6 8.7072E-8 IE-S2 1SIMOV-CC-1115CE HEP-1FRC:1-11-S2
7 2.6521E-8 IE-S2 1SIMOV-FO-1115E ISIMOV-FO-1I115C NEP-1FRC:1-11-S2
8 2.6521E-8 IE-S2 ISIMOV-FC-1115D 1S IMCV-FC-11150 HEP-1FRC:1-11-S2
9 2.4061[-8 IE-S2 HEP-NO-PROCEDURE 1CNCKV-FO-1CH254 1NSRV--CC-IO1ABC

10 1.5054E-8 IE-S2 IOSNV--PG-IS38 HEP-1FRC:I-11-S2
11 1.4141E-8 IE-S2 1SICKV-CC-838689 HEP-UFRC:1-11-S2
12 1.4141E-8 IE-S2 1SICKV-CC-T9185 HEP-1FRC:1-11-S2
13 1.3295E-8 IE-S2 ISICKV-FC-IS147 INSRV--CC-IO1ABC
14 1.2770E-8 IE-S2 ISWTCV-FC-SU102B IEE-BAT-I-2HR 1IEEBKR-SO-1SH8 IEE-BAT-II-2HR
15 1.27701-8 IE-S2 ISWYCV-FC-SU1028 IEE-BAT-I-2HR IEEBKR-SO-14HI IEE-BAT-1I-2HR
16 1.2770E-8 IE-S2 1SWTCV-FC-SU1028 IEE-GAT-1-2HR IEEBKR-SO-I4H2 IEE-BAT-II-2HR

17 1.0419E-8 IE-S2 1CHPAI-CC-FSIABC IMSRV--CC-IO1ABC
18 1.00361-8 IE-S2 1SIMV--PG-1S146 HEP-IFRC:1-11-S2
19 8.1565E-9 IE-S2 151OV-CC-11158D INSRV--CC-IO1ABC
20 8.1865E-9 IE-S2 lSIMOV-CC-867836 INSRV--CC-IOIABC
21 8.1865F-9 11-S2 lSIOV-CC-1115CE 1NSRV--CC-IO1ABC
22 7.6835F-9 IE-S2 1EEBKR-SO-15H8 ISINOV-FC-11159 1EE-UAT-I1-21R 1EE-BAT-I-2HR
23 7.6835E-9 IE-S2 1SINOV-FO-1115E 1EEBKR-SO-15H8 IEE-SAT-II-2HR 1EE-BAT-I-2HR
24 7.6835E-9 IE-S2 1SIMOV-FC-11158 1EEKR-SO-1401 IEE-1AT-II-2HR IEE-UAT-I-2HR
25 7.6835E-9 IE-S2 1EEBKR-SO-14H1 1SIMOV-FO-1115E IEE-BAI-11-2HR 1EE-UAT-1-2HR
26 7.2263E-9 IE-S2 1SWICV-FC-SIOD28 1EE-SAT-I-2HR 1EETFM-LP-IN 1EE-SAT-I-2HR
27 4.6216E-9 IE-S2 ISWICV-FC-SWI028 1EE-BAT-l-2HR 1EEBUS-LU-1H1 1EE-SAT-II-2HR
28 4.6216E-9 IE-S2 1SWTCV-FC-S1IO28 11E-BAT-I-2HR IEEBUS-LU-1HI-4 1EE-SAI-11-2HR
29 4.62161E-9 IE-S2 ISWTCV-FC-SW1029 1EE-BAT-I-2HR 1EEBUS-LU-IH-480 1EE-BAT-II-2HR
30 4.6216E-9 IE-S2 IEE1US-LU-1H ISWTCV-FC-SW1029 1EE-BAT-I-2HR 1EE-SAT-lI-2HR

NAPS IPE B-169 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT BETS FOR BEQUEN1CES GREATER TJIM 1.09-7"

S2P47.MGP 12:22 9/28/1992
Top event unavailability = 3.248E-7
Number of cut sets in equation = 1081
Cutoff value used last step = I.OOOE-11
Longest cut set (# of events) = 6
Basic Event Data file referenced = NAPS1

1 1.3926E-8 IE-S2 NEP-NO-PROCEDURE ICHCKV-FO-ICH254 IFRPSU-LH-1FUP3A IFVIRu-FR-24HP2
2 1.3926E-8 IE-S2 HEP-NO-PROCEDURE ICHCKV-FO-ICH254 IFUPSe-UN-1FWP3U 1FVTRI-FR-24HP2
3 8.4872E-9 IE-S2 ISUTCV-FC-SU1028 1EEBUS-UH-OC-I IFUJRU-FR-24HP2
4 7.6949E-9 IE-S2 ISICKV-FC-1S147 IFUPSiAIN-UMFP3U IFUTRI-FR-24HP2
5 7.6949E-9 IE-S2 1SICKV-FC-IS147 IFIPSB-UIM-1FWP3A IFWTRil-FR-24NP2
6 6.0301E-9 IE-S2 ICHPAT-CC-FSIABC IFUPSI-UN4-IFUP3I IFWTRI-FR-24HP2
7 6.0301E-9 11-S2 1CHPAI-CC-FS1ABC 1FUPSO-tUI-1FUP3A 1FUIRB-FR-24HP2
8 4.7381E-9 IE-S2 ISIMOV-CC-867836 1FUPSU-UM-IFWP3A IFNTRU-FR-24HP2
9 4.73S1E-9 IE-S2 1SIMOV-CC-111580 IFUPSB-LM-1FWP3A IFUTRU-FR-24HP2

10 4.7381E-9 IE-S2 ISIMOV-CC-867836 IFWPSB-UM-IFUP31 IFUTRO-FR-24HP2
11 4.7381E-9 I-S2 ISIMOV-CC-1115CE IFWDSB-LM-IFUP3A 1FUTRS-FR-24NP2
12 4.738e1-9 IE-S2 ISIMOV-CC-.115CE IFUPs-I-IFUM IFWTR-FR-24HP2
13 4.7381E-9 IE-S2 lSIMOV-CC-1115B0 IFWPSB-UN-IFWP39 IFWVTR-FR-24NP2
14 4.2542E-9 If-S2 REP-NO-PROCEDUIE ICHCKV-FO-1CH254 1FVTRB-FR-24HP2 IFUPSS-FS-1FUP3A
15 4.2542E-9 IE-S2 HEP-NO-PROCEDURE ICHCKV-FO-ICH254 IFUTRI-FR-24NP2 IFWPSU-FS-IFW310
16 4.2151E-9 IE-S2 HEP-NO-PROCEDURE 1CHCKV-FO-1CH254 HEP-IAP22:5
17 3.4161E-9 IE-S2 HEP-NO-PROCEDURE 1CHCKV-FO-ICH254 IFUPSB-CC-MMP3A9
18 2.3782E-9 IE-S2 1IEEBUS-UM-DC- I ICHPAT-FS-1CHP1I IFWTRB-FR-24NP2
19 2.3507E-9 IE-S2 1SICKV-FC-1SI47 IFWTRS-FR-24HP2 IFIPS8-FS-IFVP3A
20 2.3507E-9 IE-S2 ISICKV-FC-1S147 IFWfRU-FR-24HP2 IFWPSB-FS-1FUP39
21 2.3291E-9 IE-S2 1SICKV-FC-1IS147 HEP-1AP22:5
22 2.3154E-9 IE-S2 HEP-NO-PROCEDLURE CHCKV-FO-1CH254 IFWTEB-FS-IFUP2 IFUPSIN-MFPW3A
23 2.3154E-9 IE-S2 HEP-NO-PROCEDURE ICHCKV-FO-1CH254 IFUTRU-FS-1FUP2 IFUPSA-UN-IFuP38

NAPS IPE B-170 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER THAN 1.03-7"

T1APO2.MGP 12:19 9/28/1992
Top event unavailability = 6.511E-7
Number of cut sets in equation = 43
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) = 5
Basic Event Data file referenced = NAPS1

I 7.2787E-8 IE-Ti IEGEOG-CC-IH-1J NON-REC-e16 C-8117
2 6.9783E-8 IE-TI lEGEDG-tUM-H 1EGEDG-FS-1J NON-REC-616 C-I117
3 6.9783E-8 IE-TI IEGEOG-FS-IH 1EGEDG-U14-IJ NON-REC-916 C-Il17
4 6.4757E-8 IE-T1 1EGE0G-UN-1H IEGEDG-FR-IJ NON-REC-I16 C-Il17
5 6.4757E-8 1E-TI 1IEGEDG-FR-1H IEGEDG-UH-1J NON-REC-616 C-l?17
6 5.6168E-8 IE-TI 1EGEG-FS-1H IEGEDG-FS-1J NON-REC-B16 C-9I1l
7 5.2123E-8 IE-Ti 1EGEDG-FS-IH IEGEDG-FR-IJ NON-REC-B16 C-BIl?
8 5.2123E-8 iE-TI 1IEGEDG-FR-IH IEGEDG-FS-IJ NON-REC-016 C-lit
9 4.8368E-8 IE-Ti 1IEGEDG-FR-iH IEGEOG-FR-IJ NON-REC-816 C-8117

10 2.6174E-8 IE-li 1EGEDG-CC-1HJ2NI NON-REC-816 c-l?17
11 2.6174E-8 IE-Ti tEGEOG-CC-IHIJ2J NON-REC-B16 C-8117
12 1.6645E-8 IE-1 1IEGEDG-CC-ALL NON-REC-816 C-l?17
13 2.2365E-9 IE-11 IEGEDG-TN-IH 1IEGEDG-FS-IJ NOI-REC-816 C-011I
14 2.2365E-9 IE-T I1EGEDG-FS-1H IEGEDG-TM-1J NON-REC-816 C-9I11
15 2.0754E-9 IE-Ti IEGEDG-TH-1H IEGEDG-FR-1J NON-REC-816 C-Ill?
16 2.07541-9 IE-Ti IEGEDOG-FR-IN IEGEDG-TH-lJ UIN-REC-816 C-e117
17 1.3314E-9 IE-Ti IEEIKR-FO-15H2 IEGEDG-UIN-J NOR-REC-916 C-Il1?
18 1.3314E-9 IE-Ti 1IEGEDG-U -IH IEEKR-FO-ISJ2 NON-REC-1i6 C-I117
19 1.2963E-9 IE-1 IEGEDOG-UM-IN IEGEDG-CC-IJ-2H NON-REC-016 C-I117
20 1.2963E-9 IE-Ti IEGEDG-CC-IH-2J HUGEDG-LM-IJ NON-REC-816 C-eIl?
21 1.2963E-9 IE-Ti IEGEDG-UN-IH IEGEDG-CC-IJ-2J ION-REC-816 C-911?
22 1.2963E-9 1E-TI IEGEDG-CC-1H-2H IEGEDG-UlJ-IJ NON-REC-016 C-9117
23 1.0717E-9 IE-TI IEEBKR-FO-15H2 1EGEDG-FS-IJ WON-REC-816 C-f117

NAPS IPE B-171 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.08-7"

T1APO7.MGP 12:17 9/28/1992
Top event unavailability = 1.385E-6
Number of cut sets in equation = 59
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) = 5
Basic Event Data file referenced = NAPS1

I 1.5465E-7 IE-71 IEGEDG-CC-iH-IJ NON-REC-816 NON-REC-I11l
2 1.4827E-7 IE-TI 1EGEDG-UM-1N IEGEDG-FS-IJ NON-REC-916 NON-REC-U117
3 1.4827E-7 IE-TI 1EGEDG-FS-IH IEGEDG-UN-IJ NON-REC-016 NON-REC-0117
4 1.3759E-7 IE-Ti 1EGEDG-UH-1N 1EGEDG-FR-1J NON-REC-316 NON-REC-S117
5 1.37591E-7 IE-TI 1EGEDG-FR-IN 1EGEDG-WI-1J NON-REC-816 NON-REC-B117
6 1.1934E-7 IE-Ti IEGEDG-FS-IN 1EGEDG-FS-IJ NOW-REC-916 NON-EEC-ll?
7 1.1075?-7 IE-TI 1EGEDG-FS-1N IEGEDG-FR-1J NON-REC-816 NON-REC-*ll?
8 1.1075E-7 IE-TI IEGEDG-FR-iN IEGEDG-FS-1J NON-REC-B16 NON-REC-9117
9 1.02771-7 IE-TI lEGEDG-FR-1H 1EGEDG-FR-IJ NON-REC-816 NON-REC-l117

10 5.5612E-8 IE-TI lEGEDG-CC-IHiJ2J NON-REC-816 NON-REC-9117
11 5.5612E-8 IE-Ti 1EGEDG-CC-iHIJ2H NON-REC-B16 NON-REC-l117
12 3.5366E-8 IE-TI 1EGEDG-CC-ALL NON-REC-916 NON-REC-9ll1
13 4.7519E-9 IE-TI IEGEDG-TM-1H IEGEDG-FS-1J NON-REC-816 NON-REC-Il1?
14 4.75191E-9 IE-TI IEGEDG-FS-IH 1EGEDG-TN-1J NON-REC-816 NON-REC-011l
15 4.4096E-9 IE-TI 1EGEDG-TN-iI IEGEDG-FR-IJ NON-REC-B1i6 NON-REC-11?
16 4.4096E-9 IE-Ti 1EGEDG-FR-iN IEGEDG-TN-IJ NON-REC-916 NON-REC-9117
17 2.8289%-9 IE-TI 1EGEDG-UM-IH IEEBKR-FO-15J2 NON-REC-016 NON-REC-BTI?
18 2.82891E-9 IE-TI 1EE8KR-F0-i5H2 IEGEDO-UH-IJ NON-REC-*16 NON-REC-I11l
19 2.7544E-9 IE-TI iEGEDG-Uim-IN 1EGEDG-CC-lJ-2J NON-REC-016 NON-REC-9117
20 2.7544E-9 IE-Ti 1EGEDG-CC-1H-2H 1EGEDG-UM-1J NON-REC-516 NON-REC-117
21 2.7544E-9 IE-TI IEGEDG-UM-I IEGEDG-CC-1J-2H NON-REC-816 NON-REC-t117
22 2.7544E-9 IE-TI 1EGEDG-CC-1H-2J IEGEDG-UM-IJ NON-REC-916 NON-REC-I11l
23 2.2770E-9 IE-TI IEESKR-FO-15iH IEGEDG-FS-IJ NON-REC-816 NON-REC-I117

NAPS IPE B-172 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER THAN 1.08-7"

TIAP26.MGP 12:24 9/28/1992
Top event unavailability = 1.038E-7
Number of cut sets in equation = 43
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) = 6
Basic Event Data file referenced = NAPS1

1 1. 1608E-8
2 1.1129E-8
3 1.1129E-8
4 1.0327E-8
S 1.0327E-8
6 8.95741E-9
7 8.3122E-9
8 8.3122E-9
9 T.7135E-9

10 4.1740E-9
11 4.l1740E-9
12 2.6545E-9
13 3.5666E-10
14 3.5666E-I0
15 3.309TE-10
16 3.3097E-10
17 2.1233E-I0
18 2.1233E-10
19 2.0673E-10
20 2.0673E- 10
21 2.0673E- 10
22 Z.0673E-10
23 1.7090E-10

IE-TI
IE-TI
IE-TI
JE-T1
IE-TI
IE-Ti
IE-Ti
IE-T1
IE-TI
IE-TI
IE-TI
IE-Ti
IE-TI
IE-11
IE-11
IE-TI
NE-Ti
IE-Ti
IE-Ti
IE-TI
IE-T1
IE-T1
IE-T1

IEGEOG-CC-1H-IJ NEP-IAP15-6
IEGEOG-UH-1N IEGEDG-FS-IJ
IEGEOG-FS-IH iEGEDG-UM-IJ
1EGEDG-UM'IN IEGEDG-FR-IJ
1EGEDG-FR-iN IEGEDG-UH-IJ
IEGEDG-FS-IN IEGEDG-FS-IJ
IEGEDG-FS-IH IEGEDG-FR-IJ
IEGEDOG-FR-IH IEGEDG-FS-lJ
1EGEDG-FR-IH IEGEDG-FR-IJ
IEGEDG-CC-1HiJ2H NEP-IAPIS-6
iEGEDG-CC-IHIJ2J HEP-1AP15-6
IEGEDG-CC-ALL HEP-lAP15-6
IEGEDG-IM-iH IEGEDG-FS-IJ
1EGEDG-FS-IN 1EGEDG-TM-iJ
IEGEDG-FR-1i IEGEDG-TN-IJ
IEGEDG-TM-IH IEGEDG-FR-1J
IEEBKR-FO-15H2 IEGEDG-t#-IJ
IEGEDG-UM-IH lEE8KR-FO-15J2
1EGEOG-UM-iN 1EGEDG-CC-1J-2H
IEGEDG-CC-lH-2J MEGEDG-UI-iJ
lEGEOG-UM-IH 1EGEDG:CC-IJ-2J
IEGEDG-CC-IH-2H IEGEDG-UM-1J
IEEBKR-FO-i5H2 IEGEDG-FS-IJ

NON-REC-BIO
HEP-IAP15-6
HEP-1API5-6
HEP-IAP15-6
HEP-IAPIS-6
HEP-IAP15-6
HEP-IAPlS-6
HEP-1APIS-6
HEP-IAP15-6
UON-REC-BIO
NON-REC-S10
NON-REC-BI0
HEP-iAP15-6
HEP-IAP15-6
HEP-IAP15-6
HEP-IAP15-6
HEP-IAPIS-6
HEP-IAP1S-6
HEP-IAPIS-6
HEP-1AP15-6
HEP-IAP15-6
HEP-IAP1S-6
HEP-IAP1S-6

NON-REC-B111
NON-REC-BI8
NON-REC-810
NON-REC-BIG
NON-REC-8IG
NON-REC-S10
NON-REC-BiG
NON-REC-010
NON-REC-WIG
NON-REC-Sill
NON-REC-Bill
NON-REC-Slll
NON-REC-BIG
NON-REC-BIG
NON-REC-810
NON-REC-BI1
NON-REC-BIO
NON-REC- 10
NON-REC-BiG
NON-REC-BIG
NON-REC-BIO
NON-REC-B10
NON-REC-810

NON-REC-Ull1
NON-REC-S111
NON-REC-S111
NON-REC-`111
NON-REC-811
NON-REC-BIll
NON-REC-B111
NON-REC-Blll

NON-REC-S111
NON-REC-B1ll
NON-REC-S111
NON-REC-Blll
NON-REC-9111
NON-REC-S111
NON-REC-S111
NON-REC-S111
NON-REC-8111
NON-REC-S111
NON-REC-1ll1

NAPS IPE B-173 12 -15-92



TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER TRAM 1.03-7"

TlAP46.MGP 12:17 9/28/1992
Top event unavailability = 1.407E-6
Number of cut sets in equation = 344
Cutoff value used last step = 1.O00E-11
Longest cut set (I of events) = 7
Basic Event Data file referenced = NAPS1

1
2
3
4
5

6
7
a
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

6.1189E-8
5.8842E-8
5.8663E-8
5.8663E-8
5.6413E-8
5.6413E-8
5.4438E-8
5.44381-8
5.2350E-8
5.2350E-8
4.7218E-8
4.540TE-8
4.5076E -8
4.3817E-8
4.3817E-8
4.2137E-8
4.2137E-8
4.0661E-8
3.9102E-8
3.4784E-8
3.2279E-8
3.2279E-8
2.9954E-8

IE-11
IE-TI
IE-T1

IE-TI
IE-TI
If-T1
IE-TI
IE-T1
lE-11
IE-11
IE-TI
IE-TI
I[-TI
IE-T1
IE-TI
IE-T1
IE-T1
IE-I1
IE-TI
IE-TI
IE-TI
tE-Ti
IE-TI

1EGEOG-MC-INl-WfIEGEOG-CC-1H -IJ
1EGEDG-CC-1tI

1EGEDG-FS-Itt
IEEDG-rFS-i
IEGEDG-UM- IN
IEGEDG-UN- IN
IEGEDG-FR- IH

1EGEDG-UM- IH
IEGEDG-FR-IN
IEGEDG-FS- 1H
1EGEOG-FS-IH
IEGEDG-CC- IH- IJ
1EGEDG- FR-ItH
1EGEDG- FS- im
IEGEOG-FR-IN
1EGEDG-FS-IN
IEGEDOG-FR-IN
IEGEDG- FR- IN
IEGEDG- FS- lI
IEGEOG- FS- 1H
IEGEDO-FR-IN
IEGEDG-FR- 1H

IFVTR8-FS- 1FWP2
C-S103
IEGEOG-FS- 1J
IEGEDG-UN- 1J
1EGEOG-UN- IJ
IEGEDG-FS-IJ
1EGEDG-FR-1J
1EGEDGA-U- 1J
IEGEDG-FR-1J
IEGEDG-UN- 1J
1EGEDG-FS- 1J
IEGEDG-FS- IJ
IFUTRS-tM- IFW2
1EGEDG-FS-IJ
1EGEDG- FR- 1J
1EGEDG- FS- 1J
1EGEDG-FR-IJ
IEGEOG-FR-1J
1EGEDG-FR-IJ
IEGEDG-FS-1J
1E0EDG- FR- IJ
1EGEDG-FS-1J
11EGEG-FR- IJ

NON-REC-302
IFUIRB-FR-12HP2
IFUTRO-FS- IFUP2
IFVTRI-FS- IFIF2
C-0103
C-8103
1FUTRS-FS- iFIJP2
1FUIER-FS- IFWP2
C-6103
C-B103
IFITRS-FS- IFwP2
C-8103
NON-REC-S02
IFUTRS-FS-IFUP2
1FWTEB-FS-IUP2
C-8103
C-S103
IFVTRE-FS--IFIP2
C-8103
IFUERB-UI- IFUP2
IFUTIES-U- IFUP2
IFWTRB-UI- ItUP2

IFNTRS-UN- IFUP2

C-S103
REC-912AVE
NON-REC-S02
NON-REC-802
IFUITRD-FR- 12HP2
FIETRB-FE-120P2

NON-REC-802
NON-REC-O02
IFWTR-FE- 12HP2
IFUTRB-FR-12HP2
NON-REC-S02
1FETRB-FR- 12HP2
C-0103
NON-REC-SO2
NON-REC-802
1FUTER-FE-12NP2
IFUTES-FR- 12HP2
NON-REC-SO2
1FWTRE-FR-12NP2
NON-REC-O02
NON-REC-802
NON-REC-BO2
NOW-REC-B02

C-B103
C-0103
REC-1I2AVE
REC-912AVE
C-S103
C-S103
REC-I12AVE
REC-S12AVE
C-8103
REC-912AVE

C-B103
C-6103
REC-S12AVE
REC-8I2AVE
C-S103
REC-0I2AVE
C-6103
C-B103
C-B103
C-8103

NAPS IP2 B-174 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.03-7"

TlAP51.MGP 12:15 9/28/1992
Top event unavailability = 2.990E-6
Number of cut sets in equation = 401
Cutoff value used last step = 1.OOOE-11
Longest cut set (# of events) = 7
Basic Event Data file referenced = NAPS1

I
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

1.3001E-7
1.2502E - 7
1.2464E-7
1.2464E-7
1. 1986E -7
1. 1986E -7
1.1567E-7
1.1567E-7
1.11 23E -7
1. 1 23E -7
1.0033E-7
9.64TrE -8
9. 573E -8
9.30991-8
9.3099E-8
8.9528E-8
8.9528E-8
8.6394E-8
8.30801-8
7.3906E-8
6.8583E-8
6.8583E-8
6.3644E-8

IE-Ti
IE-Ti
IE-Ti
IE-TI
IE-TI
IE-Ti
SE-Ti
IE-T1
IE-TI
IE-TI
IE-TI
IE-Ti
SE-Ti
IE-Ti
IE-Ti
IE-Ti
IE-Ti
IE-Ti
IE-Ti
IE-TI
IE-TI
IE-Ti
IE-TI

IEGEDG-CC- IN- iJ
IEGEDG-CC-1N-IJ
1EGEDG-UH- iN
1EGEDG-FS-1H
IEGEOG-FS-1i
IEGEDG-Um-1H
IEGEDG-UM- IN

IEGEOG-FR-IH
IEGEDG-UN-IN
IEGEDG-FR-IN
IEGEOG-FS-IN
IEGEDG-FS-iN
IEGEDG-CC-iN-IJ
IEGEOG-FS-IH
IEGEDG-FR-IN
IEGEOG-FR-IH
IEGEDG-FS-IH
IEGEDG-FR-IN
1EGEDG-FR-IN
IEGEDG-FS-iN
IEGEOG-FR-IN
IEGEDG-FS-iN
IEGEDG-FR-1H

IFUTRN-FS-FIJP2
NON-REC-8103
IEGEDG-FS-IJ
1EGE6G-UN-iJ
IEGEDG-UN- IJ
IEGEOG-FS-IJ
IEGEDG-FR-IJ
IEGEDG-UI-IJ
IEGEDG-FR-IJ
IEGEDG-IM- IJ
IEGEDG-FS-IJ
IEGEDG-FS-IJ
IFUTRU-UM-IFUP2
IEGEDG-FR-IJ
IEGEDG-FS-IJ
IEGEDG-FS-iJ
IEGEOG-FR-IJ
IEGEDG-FR-IJ
1EGEDG-FR-IJ
IEGEOG-FS-IJ
IEGEDG-FS-1J
IEGEDG-FR-IJ
IEGEDG-FR-IJ

NOX-REC-902
IFUTRB-FR-121P2
IFUIRB-FS-IFUP2
1FUTRU-FS-1FWP2
NON-REC-U103
NON-REC-8i03
1FWTRB-FS-IFWP2
IFWTRS-FS-1FWP2
NON-REC-U103
NON-REC-8103
IFUTRB-FS-1FWP2
NON-REC-9103
NON-REC-802
IFUTRB-FS-1FIF2
IFWTRB-FS-IFWP2
NON-REC-8103
NON-REC-8103
IFUTRN-FS-1FWP2
NON-REC-0103
IFUTRN-UM-iFUP2
1FWTRB-UM-IFWP2
IFUTRO-UN-IFUP2
IFUTR-UM-1FIFP2

NON-REC-U103
REC-812AVE
NON-REC-U02
NON-NEC-B02
1FUTRN-FR-12HP2
IFUTRB-FR-12HP2
NON-REC-S02
NON-REC-02
IFUTRB-FI-12HP2
IFWTRB-FR-12HP2
NON-REC-S02
IFUTRU-FR-12HP2
NON-REC-U103
NON-REC-02
NON-REC-U02
IFUTRN-FR-12HP2
IFUTRB-FR-I2NP2
NON-REC-02?
1FWTRN-FR-12HP2
NON-REC-U02
NON-REC-802
NON-REC-02
NON-REC-02

NON-REC-8103
NON-REC-U103
REC-U12AVE
REC-U12AVE
NON-REC-103
NON-REC-U103
REC-U12AVE
REC-U12AVE
NON-REC-8103
REC-912AVE

NON-REC-0103
NON-REC-U103
REC-912AVE
REC-U12AVE
NON-REC-U103
REC-812AVE
NON-REC-9103
NON-REC-U103
NON-REC-8103
NON-REC-8I03
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TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.03-7"

TIAP58.MGP 12:21 9/28/1992
Top event unavailability = 4.171E-7
Number of cut sets in equation = 114
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) = 7
Basic Event Data file referenced = NAPS1

I
2
3
4
5

6
7'
8

9
10
11
12
13
14
15
16

2.32891E-
2.32891-8
2.2327E-8
2.23271E-8
2.2327E-8
2.2327E-5
2.0719E-8
2.0719E-8
2.0719E-8
2.0719E-8
1.79711E-
1.7971E-8
1.66r71E-8
1.6677E- 8
1.66T7E-8
1.66771-8

IE-TI
IE-T1
IE-T1
IE-11
IE-T1
IE-TI
IE-TI
IE-T!
IE-TI
IE-TI
IE-T1
IE-T1
IE-11
IE-T1
IE-I1
IE-T1

1EGEDG-CC-IH-IJ
IEGEDG-CC-IN-IJ
IEGEDG-UI-IN
IEGEDG-UH-1i

IEGEDG-FS-IN
IEGEDG-FS-IH
IEGEDG-UN--IN
IEGEOG-UI-IN
1IEGEDG-FR-IN
IEGEDG-FR-1I
IEGEDG-FS-IN
1IEGEDG-FS-IN
IEGEDG-FS-IN
IEGEDG-FS-IH
1IEGEDG-FR-IH
1EGEDG-FR-IN

I1CRV--FO-1455C
IRCRV--FO-1.56
IEGEDG-FS-IJ
1EGED0-FS-1J
1EGEDO-UH-IJ
1EGEOG-U'-IJ

IEGEDG-FR-IJ
IEGE0G-FR-|J
1EGEDG-UN-IJ
1EGEG-UW- 1J
IEGEDG-FS-IJ
IEGEDG-FS-1J
1EGEDG-FR-1J

IEGEDG-FR-1J
1EGEOG-FS-1J
1IEGEOG-FS-IJ

1RCPORV-DNDS0O
IRCPORV-DMS80
1RCRV--FO-1456
IRCRV--F0-1455C
IRCRV--FO-1456
IRCRV--FO-1455C
1RCRV--FO-1456
IRCRV--FO-1455C
IRCRV--FO-1456
1RCRV--FO-1455C
IRCRV--FO-1455C
IRCRV--FO-1456
1RCRV--FO-1456
1RCRV--FO-1455C
1RCAV--FO-1456

-RCRV--FO-1455C

NOW-REC-S01
NON-REC-001
IRCPORV-D"OSUO1RtCP0fV-0MDS8O
1RCP0RV-OMDSUO
IRCPORV-0N0S80

1RCPORV-DNMSS0
1RCPORV-OMDSBO
IRCPORV-ODSSO
1RCPORV-DHDS80

1RCPV-DMSBO
1RCPMOV-DMOS0O
1RCPORV-ONDSBO
1RCPORV-DoiSBO
1RCPORV-oI)sNoS

C-U102
C-8102
NON-REC-901
NON-PEC-8O0
NON-REC-901
NON-REC-901
NON-REC-O01
NWO-REC-U01
NON-REC-801
NON-REC-801
NON-REC-801
NON-REC-801
NON-REC-501
NON-REC-901
NON-REC-001
NON-REC-801

C-6102
C-8102

C-8102
C-S102
C-8102
C-8102

C-8102
C-1102
C-8102
C-S102
C-S102
C-8102
C-8102
C-f102
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TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER THAN 1.0E-7"

TlAP67.MGP 12:19 9/28/1992
Top event unavailability = 8.864E-7
Number of cut sets in equation = 132
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) = 7
Basic Event Data file referenced = NAPS1

1
2
3
6
5
6

7

9
10
11
12
13
14
15
16

4.9482E- 8
4.9482E-8
4.7440E-8
4.7440E-8
4.7440E-8
4.7440E-8
4.4023E-8
4.4023E-8
4.4023E-8
4.4023E-8
3.818.E -8
3.8184E-8
3.5434E-8
3.5430E-8
3.5434E-8
3.5434E-8

IE-TI
IE-TI
IE-TI
IE-TI
IE-TI
IE-Ti
IE-TI
IE-TI
IE-TI
IE-TI
IE-TI
IE-TI
IE-TI
IE-TI
IE-TI
IE-TI

IEGEDG-CC-IH-IJ
IEGEDG-CC-1- 1J
IEGEDG-UM-IN
lEGEOG-UH-IN
1EGEDG-FS-1H
1EGEDG-FS-iN
1EGEDG-tU- 1
IEGEOG-iM-1H
IEGEDOG-FR-IH
IEGEDG-FR-IN
1EGEOG-FS-IH
IEGEDG-FS-IN
IEGEDG-FS-iN
1EGEDG-FS-IH
IEGEDG-FR-1H
IEGEDG-FR-IH

IRCRV--FO-1456
IRCRV--FO-1455C
IEGEDG-FS-IJ
1EGEDG-FS-IJ
IEGEDG-IM-IJ
1EGEDG-UM-1J
IEGEOG-FR-IJ
1EGEOG-FR-1J
1EGEOG-UN- J
IEGEDG-UL- I J
IEGEOG-FS-1J
IEGEDG-FS-IJ
IEGEDG-FR-IJ
IEGEOG-FR-1J
1EGEOG-FS-IJ
1EGEDG-FS-IJ

IRCPORV-DMDSBO
IRCPORV-DHDS80
1RCRV--FO-1456
IRCRV--FO-1455C
IRCRV--FO-1456
1RCRV--FO-1455C
1RCRV--FO-1456
IRCRV--FO-1455C
IRCRV--FO-1456
IRCRV--FO-1455C
1MCRV--FO-1456
IRCRV--FO-1455C
IRCRV--FO-1456
1RCRV--FO-1455C
IRCRV--FO-1456
IRCRV--FO-1455C

NON-REC-S01
NON-REC-S01
IRCPORV-OMSB0
1RCP0RV-DHDS80

1RCPORV-DMDS80
IRCPORV-VWJSS0
1RCPORV-OqS0
1RCPORV-ONDSSO
1RCPORV-0DI4S90
IRCPORV-DM)SBO

IRCPORV-DMDSBO
IRCPORV-DMDSSO
IRCPORV-OMDS8O
IRCPORV-DMS$0
IRCPORV-WDIS80
1RCPORV-DMSBO

NON-REC-8102
NON-REC-S102
NON-REC-801
NON-REC-t01
NON-REC-B01
NWN-REC-lO0
NON-REC-O01
NON-REC-B01
NON-REC-801
NON-REC-S01
NON-REC-801
NON-REC-S01
NON-REC-B01
NON-REC-B01
NON-REC-SO0
NON-REC-B01

NON-REC-b102
NON-REC-B102
NON-REC-S102
NON-REC-S102
NON-REC-8102
NON-EEC-S102
NON-REC-S102
NON-REC-9102
NON-REC-S102
NON-REC-B102
NON-REC-BI02
NON-REC-S102
NON-REC-S102
NON-REC-S102
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TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.0E-7"

TlPO6.MGP 12:23 9/28/1992
Top event unavailability = 1.690E-7
Number of cut sets in equation = 187
Cutoff value used last step = 1.000E-11
Longest cut set (I of events) - 7
Basic Event Data file referenced = NAPSI

I
2
3
6

5
6
7
8
9

10
11
12
13
16
15
16

9.5488E-9
9.5488E-9
8.8610E-9
8.8610E-9
3.6241E-9
3.6241E-9
3.5908E-9
3. 5908E -9
3.01G6E-9
3.0146E-9
2.917OE-9
2.917OE-9
2.8902E -9
2.8902E-9
2.7975E-9
2.7975E-9

IE-TI
IE-TI
IE-TI
IE-TI
IE-TI
IE-Ti
IE-I1
IE-TI
IE-TI
IE-TI
IE-11
IE-11
IE-TI
IE-TI
IE-T1
IE-TI

IFUPSB-UN-1FUP38
IEGEDG-FS-1J
IFUlRB-FR-24HP2
1FWTRB-FR-24HP2
IFUPSB-FS-1FUWP3
1EGEOG-UN-IJ
HEP-1AP22:5
HEP-1AP22:5
1FUPSS-Ut- IFUP3B
1EGEOG-FS-tJ
1FUTRB-FR-24HP2
IFUTRB-FR-24HP2
HEP-IAP22:5
HEP-1AP22:5
1FUTRI-FR-24HP2
1FUTRI-FR-24HP2

lEGEOG-FS-IN
lFUPSO-UM- 1FUP3A
IFUPSI-UM- 1FUP3A
1EGEOG-FR- IN
IEGEOG-UM-IH
IFWPS9-FS-IFUP3A
C-P02
C-P02
IEGEDG-FS-IN
IFWPSO-UK-IFUP3A
1FUPSU-FS-1FWP3A
IEGEDG-FS-IN
C-P02
C-P02
IF•PSO-U1N-1FUP3A
IEGEDG'FR-IN

C-D102
C-0102

C-DI02
C-DI02
1EGEDG-FR-IJ
IFWPSO-UM-IFWP38

1FUTRB-FR-24HP2
1FWTR9-FR-24HP2
1EGEDG-FR-IJ
IFWPSB-UNM-IFUP3U
IFUTRO-FR-24HP2
IFUTRI-FR-24HP2
IEGEOG-UN-iN
1EGEDG-UM- IJ
IFUTRU-FR-24HP2
1FUTRU-FR-24HP2
IEGEDG-FS-IJ
1FWPSI-FS-IFWP3E
IEGEDO-FS-IN
IEGEOG-FS-IJ
C-PO2
C-Po2

C-P02
C-P02
C-P02
C-P02
C-P02
C-P02
ISIOV-FC-18639
ISINOV-FC-1863A
C-P02
C-P02
C-P02
C-P02
ISIMOY-FC-18635
ISIMDV-FC-1863A
C-0102
C-D102

C-0102
C-D102
C-D102
C-D102
C-DI02
C-DI02

C-M02
C-DI02
C-D102
C-DI02

ISIMOV-FC-18639
ISIMOV-FC-1863A
1SIMOV-FC-1863A
ISIMOV-FC-18638
1SIMOV-FC-18638
1SIMOV-FC-1863A

ISICKV-FO-IS147
ISICKV-FO-IS147
ISlMOV-FC-1863A
ISIMOV-FC-18638

ISICKV-FO-1S147
ISICKV-FO-1S147
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TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.OB-7"

TIP07.MGP 12:20 9/28/1992
Top event unavailability = 5.657E-7
Number of cut sets in equation = 714
Cutoff value used last step = 1.OOOE-11
Longest cut set (# of events) = 9
Basic Event Data file referenced = NAPSI

1
2
3
4
5

6
1

9
10
11
12
13
14
15
16

1.0682E-8
1. 0682E -8
9.91311-9
9.9131E-9
9.5488E-9
9.5488E -9
9.5488E-9
9.5488E -9
9.1229F -9
8.8610E-9
8.8610E-9
8.561DE-9
8.8610E-9
7.2176E-9
4.0543E-9
4.0543E -9

IE-TI
IE-11
IE-TI

IE-TI
IE-TI
IE-TI
IE-Ti
IE-Ti
IE-TI
IE-TI
IE-TI
IE-T1
1E-TI
IE-TI
IE-TI
IE-TI

IFUPSB-ULG- IFUP3U
IEGEOG-FS-IJ

1FUTRB-FR-24HP2
1FITRB-FR-24HP2
1FUPSB-UH-IFWP3U
IFWPSB-UMIlFWP38
IEGEDOG-FS-1J
IEGEDG-FS-1J
HEP-IAP22:5
1FWTRU-FR-24HP2
IFWTRB-FR-24HP2
1FUTRB-FR-24HP2
1FUTRB-FR-24HP2
REP-lAP22:5
lEGEDG-UW-iJ
IFMPSB-FS-IFMP38

IEGEDG-FS-IH
IMPSO-UH-IFUP3A
IFUPSB-UM- IFWP3A
lEGEOG-FR-IN
1EGEDG-FS-IN
1EGEDG-FS-lH
IMPS-U- 1FIMP3A
IFWPSB-UN-1FUP3A
C-P02
1FUPSB-Ul-IFWP3A
1FIJPSB-UM-IFUP3A
1EGEDG-FR-IN
IEGEDG-FR-IH
C-PD?
IFWPS9-FS-IFWP3A
IEGEDG-U- IN

IFUTRB-FR-24HP2
IFUIRU-FR-24HP2
IEGEDG-FR-1J
IMPSO-UN-1FMP3B
IFUTRS-FR-24HP2
IFWTRI-FR-24HP2
tFITRI-FR-24HP2
IFUTRS-FR-24HP2
C-D102
IEGEDG-FR-IJ
IEGEDG-FR-IJ
IFMPS-UH-1FMP3B
IFWPSB-UM--FWP38

IFUTRB-FR-24HP2
1FWTRB-FR-24HP2

C-P02
C-PD2
C-P02
C-P02
C-P02
C-P02
C-P02
C-P02

ISIPSS-CC-FSIAIS
C-P02
C-P02
C-PD2
C-PD2
C-D102
C-P02
C-P02

C-DI02
C-DI02
C-DI02
C-DI02
C-0102
C-DI02
C-DI02
C-DI02

HEP-IESI:3
HEP-IESI 3
1EE-SAT-Ill-2HR
1EE-SAT-I-2HR
ISIMOV-FC-18608
1SIMOV-FO-18662
ISIMOV-FO-1862A
ISIMOV-FC-1860A

1EE-GAT-II-2HR Iff-BAT-I-2HR
IEF-BAT-IV-2HR 1EE-BAT-Itl-2H0
IEE-BAT-IV-2HR HEP-1ESI:3
IEE-BAT-It-2HR NEP-1ESI:3

C-0102
C-0102
C-D102
C-D102
1SINOV-CC-1860MA
C-0102
C-DI02

ISIMOV-FC-1860A
lSIMOV-FO-1862A
ISIMOV-FO-18620
ISI4OV-FC-18608

IEE-EAT-Itt-2HR 1EE-SAT-IV-2HR
IEE-SAT-I-2NR IEE-SAT*II-2HR

HEP-lESI:3
HEP-1ESI:3
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TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER THAN 1.03-7"

T1P10.MGP 12:15 9/28/1992
Top event unavailability = 2.705E-6
Number of cut sets in equation = 1031
Cutoff value used last step = 1.000E-11
Longest cut set (# of events) = 7
Basic Event Data file referenced = NAPSI

1 9.4898E-7 IE-TI HEP-IAP22:5 C-P02 HEP-1FRH:1-11
2 3.4380E-7 IE-TI 1FCKV-CC-ALLAFU C-P02 HEP-1FRN:1-11
3 8.5780E-8 IE-T 1FUTRS-FR-24HP2 1FIMPSU-CC-MDP3AB C-P02 HEP-tFRH:l-11
4 5.4228E-8 iE-TI 1FUCKV-LEAKAGE C-P02 NEP-1FRH:1-t1
5 4.4945E-8 IE-TI IFWPSB-UN-IFWP3 1IEGEDG-FS-1N IFUTRU-FR-Z4HP2 C-P02 NEP-1
6 4.4945E-8 IE-TI IEGEDG-FS-IJ 1FUPSO-UM-1FUP3A IFUTRi-FR-24HP2 C-P02 HEP-
7 4.1708E-8 IE-Ti IFWTRB-FR-24HP2 IEGEDG-FR-IH IFWPSI-UM-1FWP3U C-P02 HEP-
8 4.1708E-8 IE-TI 1FWTRS-FR-24HP2 IFWPSO-UM-IFUP3A 1IEGEDG-FR-IJ C-P02 REP-
9 2.25671E-8 IE-TI HEP-1AP22:5 C-P02 ICHCKV-FO- 1CH254 HEP-MO-PROCEDURE

10 1.7058E-8 IE-Ti 1FPSB-FS-IFWP30 IEGEDG-UM-IH IFWTRB-FR-2'HP2 C-P02 HRP-
11 1.7058E-8 IE-TI IEGEDG-UM-1J IFWPSO-FS-IFWP3A IFUTRU-FR-24HP2 C-P02 HEP-
12 1.6883E-8 IE-TI 1FuPSB-tM-1FUP3 1IEGEOG-FS-IH 1FUTRO-FR-24HP2 C-P02 ISWTI
13 1.5667E-8 IE-TI 1FUTRU-FR-24HP2 IEGEDG-FR-1H IFWPSB-UM-IFUP39 C-PO2 lI'lT
14 1.4262E-8 IE-TI 1FUPS-CCMI)P3AB IFWR-FS-IFWP2 C-P02 IEP-IFRH:I-1I
15 1.3730E-8 IE-T1 1FWTRB-FR-24HP2 1FUPSI-FS-1FUP3A IEGEQG-FS-IJ C-POZ HEP-
16 1.3730E-8 IE-TI 1FWTRS-FR-24HP2 IEGEDG-FS-IH IFWPSB-FS-IFWP3S C-P02 hEP-
17 1.2741E-8 IE-TI IEGEDG-FR-IJ IFUPSO-FS-1FWP3A IFWTRO-FR-24HP2 C-P02 HEP-
18 1.2741E-8 iE-TI IFWPSI-FS-IFIWP3• IEGEDG-FR-IN IFWTRB-FR-24HP2 C-P02 REP-
19 1.2470E-8 IE-TI HEP-1AP22:5 C-P02 ISICMV-FC-1S147
20 1.0506E-8 iE-TI 1FWTRI-LI- 1FUP2 1FUPSO-CC-MP3AU C-P02 HEP-IFRH:i-I1
21 1.0158E-8 IE-Ti IFIJPSO-UN-1FUP3B 1EGEDG-FS-IH lFUTRU-FR-24HP2 C-POZ ISIW
22 1.015SE-8 IE-TI IFWPS-LUM-IFWP38 IEGEOG-FS-IH IFWTRB-FR-24HP2 C-PO2 ISIl
23 1.0158E-8 IE-Ti 1IEGEDG-FS-1J IFWPS-UM-I1FWP3A IFVTR9-FR-24HP2 C-P02 ISIl

IFRN:1-11
IFEH:1-11
IFRH:1- 11-
IFRHI:1-11

IFEN: 1-11
IFRR: I-I I
CV-FC-SM1l02B
CV-FC-StJ102B

IFRN:1-11
IFNN:1-11
IFUH:i-11
IFNH:i-i1

DV-FO-1115E
DV-FC-11158
DV-FO-1115C
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TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.OE-7"

T1P14.MGP 12:22 9/28/1992
Top event unavailability = 2.070E-7
Number of cut sets in equation = 200
Cutoff value used last step = ..OOOE-11
Longest cut set (I of events) = 7
Basic Event Data file referenced = NAPS1

I 3.5944E-8 IE-TI IEEBUS-UM-DC-Ill 1EGEDG-FS-I IFUTRS-FR-24HP2 C-PO2
2 3.5944E-6 IE-ri IEGEOG-FS-IJ IEEBUS-L#-OC-I IFUTRI-FR-24,P2 C-PO2
3 3.3355E-8 IE-TI 1FUTRU-FR-24HP2 1EGEDG-FR-IN 1EEBUS-IM-OC-III C-P02
4 3.335SE-8 IE-TI IFUTRU-FR-2'HP2 IEEIUS-UM-DC-I 1EGEDG-FR-IJ C-PO2
5 5.9761E-9 IE-T1 1FUTRB-FS-1FWP2 1EEBUS-UM-OC-t IEGEDG-FS-IJ C-P02
6 5.9761E-9 IE-Ti. FUWTRI-FS-IFWP2 IEGEOG-FS-IN IEEBUS-UN-DC-1II C-POD
7 5.5457E-9 IE-TI lFuTRE-FS-IFUP2 IEEBUS-UH-DC-I IEGEOG-FR-IJ C-Po2
8 5.5457E-9 IE-TI 1EEBUS-UM-OC-HII IEGEDOG-FR-IH 1FUTRO-FS-IFWP2 C-P02
9 2.7123E-9 IE-TI 1FUTRU-FR-24HP2 1EGEDG-UM-IN IEEBUS-LU-DC-II C-PO2

10 2.7123E-9 IE-T1 1EGEDG-UM-1J 1EEBUS-LU-DC- I IFTRB-FR-2IHP2 C-P02
11 2.1831E-9 IE-TI IEGEDG-FS-iJ IEEBUS-LU-OC-I IFUTRU-FR-24HP2 C-PO2
12 2.1831E-9 IE-TI 1EEBUS-LU-DC-II1 IEGEDG-FS-IH IFWTRO-FR-24HP2 C-P02
13 2.0259E-9 IE-TI 1FUTRO-FR-2?HP2 IEGEDG-FR-IH IEEBUS-LU-DC-111 C-PO2
1' 2.0259E-9 IE-TI lEGEOG-FR-IJ IEEBUS-LU-DC-l IFUTRB-FR-2&HP2 C-P02
15 1.2684E-9 NE-TI IFWPSBUN-FWt- P38 lEGEOG-FS-ItI IFWTRO-FR-2'.HP2 C-P0? NEP-IFRN:1-11
16 1.2684E-9 IE-TI 1EGEOG-FS-IJ IFPS-UM--IFUP3A IFUTRi-FR-2'.P2 C-PD2 HEP-IFRH:1-11
17 1.17'71E-9 IE-TI 1FUTRB-FR-24HP2 lEGEDG-FR-IH MFUPSO-UM-IFP3S C-PO2 HEP-IFRNH:1-11
18 1.1771E-9 IE-TI lFWIRB-FR-24HP2 IFUPSB-UM-1FUP3A lEGEDG-FR-lJ C-P02 HEP-IFRH:1-11
19 7.5585E-10 IE-Ti HEP-IAP2•:S C-P02 HEP-IFRH:l-1I IOSSTR-PG-1FLlB IQSSTR-PG-IFLIA
20 4.9007E-10 IE-T1 1FUPSB-UM-1FUP3B 1EGEDG-FS-lH 1FWTRU-FR-2&HP2 C-PD2 HEP-IFRH:1-11

1OSSTR-PG-IFLIE
IOSSIR-PG-IFLIA
IQSSTR-PG-IFLIS
IOSSTR-PG-IFLIA

1QSNOV- PC-l10l
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TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.03-7" I

TIP15.MGP 12:21 9/28/1992
Top event unavailability = 5.158E-7
Number of cut sets in equation = 461
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) = 7
Basic Event Data file referenced = NAPS1

1
2
3

5

6
7

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

1.6440E-7
5.9559E-8
1.9906E -8
1.4860Ew-8
9.4278E-9
9.4278E-9,
9.3943E-9
8.7488E-9
8.748ME-9
7.7861E-9
7.7861E-9
T.2253E-9
7.2253E-9
F.2117E-9
3.5782E-9
3.5782E-9
3.5453E-9
3.5453E-9
2.9551E-9
2.9551E-9
2.8801E-9
2.8801E-9
2.8536E-9
2.8536E-9
2.6726E-9

IE-TI
IE-11
IE-TI
IE-TI
IE-TI
IE-TI
IE-TI
IE-71
IE-TI
IE-TI
IE-TI
IE-TI
IE-TI
IE-rI
IE-TI
IE-TI
IE-TI
IE-TI
IE-TI
IE-TI
]E'T1
IE-TI
IE-Ti
IE-TI
IE-TI

NEP-1AP22:5
IFWCKV-CC-ALLAFW
HEP-IAP22:5
1FUTRB-FR-24HP2
1FWPSB-UM-1FWP38
IEGEOG-FS-1J
1FIJCKV-LEAKAGE
1FUTRU-FR-24HP2
IFWTRB-FR-24HP2
1FWPSU-LUN-IFWP3E
IEGEDG-FS-IJ
1FWTRB-FR-24HP2
IFUTRI-FR-24HP2
1FWCKV-CC-ALLAFW
IEGEDG-UM- 1J
IFWPSU-FS-I1FWP31
HEP-1AP22:5
HEP-1AP22:5
IEGEDG-UN-IJ
1IFWPSS-FS-IFWP36
IFWTRB-FR-24HP2
1IFWTRB-FR-24HP2
HEP-1AP22:5
HEP-1AP22:5
IEGEDG-Ff-IJ

HEP-IFRH:l-15
HEP-1FRH:1-15
1RCRV--CC-RCPORV
IFUPSU-CC-HDP3A6
lEGEOG-FS-IN
IFPPS8-UNM-1FUP3A
HEP-IFRH:1-15
IFWPSB-Um- 1FUP3A
lEGEDG-FR- H
IEGEOG-FS-IN
iFUPSI-UI-1FUP3A
iFUPSE-UN-1FUP3A
lEGEOG-FR-iN
lRCRV--CC-RCPORV
1FUPSB-FS-1FUP3A
1EGEDG-UM-1H
IRCRV--FC-1ISSC
IEGEDG-UN- 1N
1FPS9-FS-1FUP3A
1EGEDG-UM-IH
IFUPSB-FS-IFUP3A
1EGEOG-FS-IH
1RCRV--FC-1456
1EE-DAT-III-2HR
IFWPSB-FS-1FWP3A

REP-1FRI:1-15
1FUTRB-FR-20HP2
IFWTRU-FR-24HPZ

IEGEDOG-FR-IJ
IFUPSB-UN-1FUP38
IFWTRB-FR-24HP2
IFUTRB-FR-24HP2
IEGEDG-FR-IJ
IFUPSU-UN-IFVP38

1FWTRU-FR-24HP2
IFU1TR-'RF-24/P2
IEGEOG-UN-IJ
IEE-BAT-I-2NR
IFWTRB-FR-24HP2
1FUTRU-FR-24HP2
IEGEDG-FS-IJ
IFWPSO-FS-IFUP39
IEE-BAT-I-2HR
IEGEOG-FS-IJ
iFUIRB-FR-24HP2

IRCRV--FC-1456 IEFE-BAT-I-2HR
IEE-BAT-III-2NR IRCRV--FC-1455C

I1CRV--FC-1455C
IEE-BAT-I-2HR
NEP-1FRH:i-15
NEP-1FRN:1-15
NEP-IFRH:1-15
HEP-1FRN:1-15

IRCRV--FC-1455C
IEE-SAT-I-2HR
1EE-BAT-11I-2HR
1RCRV--FC-1456
HEP-IFRN:I-1S
HEP-1FRN:1-15
IEE-BAT-III-2NR
1RCRV--FC-1456
1EGEDG-FS-1N
IRCRV--FC-1455C
IRCRV--FC-t455C

1EE-9A-|II-20R
IRCRV--FC-1456

IEE-BAT-III-2HR
IRMcV--1C-l'56

1RCRV--FC-1455C
IEE-BAT-I-2HR

IEE--AT-III-2NR

NAPS IPE B-162 12 -15-92



TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.00-7"

TIP19.MGP 12:22 9/28/1992
Top event unavailability = 1.908E-7
Number of cut sets in equation = 181
Cutoff value used last step = 1.O00E-11
Longest cut set (I of events) 7
Basic Event Data file referenced = NAPS1

1
2
3
4
5
6
7

9
10
11
12
13
14
Is
16
17
18
19
20
21
22
23

3.6.lIE-8
3.6417E-8
3.37E-8
3.3795E-8
6.0548E-9
6.0546E-9
5.6180E-9
5.61871E-9
2.745OE-9
2. 7480E-9
2.2118E-9
2.2118E -9
2.0525E-9
2.0525E-9
9.1032E- 10
9.1032F - 10
8.4475E-10
a.447SE- 10
3.6374E - 10
3.6374f- 10
3.3755E- 10
3.3755E-10
3.0040E - 10

IE-TI
IE-11

IE-TI
IE-TI
IE-TI
IE-TI
1E-TI
IE-TI
IE-TI
JE-I1

IE-TI
IE-11
IE-71
IE-TI

IE-TI
IE-TI
IE-TI
IE-T1
IE-Ti
IE-TI
IE-TI
IF-Ti
IF-TI

IEEBUS-UM-OC- III
IEGEDG-FS- IJ
IFWTRI-FR-24HP2
IFUTRB-FR-24HP2
1FWTRO-FS- IFUP2
IFWTR8-FS- 1FWP2
tFUtR8- FS- fFW•P2

IEEBUS-UM-DC- I I I
IFWTR8-FR-24HP2
IECEDG-IM- IJ
IEGEDG-FS- J
1EEBUS-LU-DC- II
IFWTRI- FR- 24HP2
IECEDG-FR-lJ
IEEBUS-UM-DC- I1I
IEGEOG-FS-IJ
1FWTRU-FR-24HP2
1FWTRU-FR-24HP2
IEEBUS-UM-OC- III

IECEDG-FS- 1J
1FUTRB-FR-24HP2
IFWTRO-FR-24HP2
1IEEBUS-UM-DC- I1I

IEGEDG-FS- iH
1EEBUS-UL-VC- I
1EGEDG-FR- 1H
1EEBUS-UH-DC-I
1EGEDG-FS-IH
1IEEUS-UM-DC-I
IEEBUS-UM-DC- I
IEGEDOG-FR-I
IEEG-UM - IH
IEEBUS-LU-DC- I
IEEBUS-LU-DC- I
1IEGEDG-FS- I1
lEGEDG- FR- IH
IEEBUS-LU-DC- I
IEGEDG-FS- IN
1EEBUS-UM-OC- I
IEGE0G-FR- IN
1IEEBUS-UM-DC- I
IEGEDOG-FS- IN
1EEWUS-UIM-DC- I
HIGEDG-FR-1H
1EEBUS-UM-DC- I
IEGEDG-FS- IH

IFUTRB-FR-24HP2
1FUTRE-FR-21.NP2
1EEBUS-UM-DC- I I I
IEGEDG- FR- IJ
IEEBUS-LM-DC- III
IEGEOG-FS- IJ
IIGEDG-FR-1J
IFUTRB-FS-1FUP2
IEEIUS-LU-DC- I I I
1FWTRU-FR-24HP2
IFUITRO-FR-24HP2
IFWTRB-FR-24HP2
IEESUS-LU-DC-I II
IFUTRI-FR-24HP2
IFWTRS- FR-24HP2
1FUIRU-FR-24HP2
IEEBUS-UW-0C- I11
1IEGEDG-FR-1J
IFWTRB-FR-24HP2
1FUTRU-FR-24HP2
IEEBUS-UM-DC- I I I
IEGEDG-FR-1J
IFUTRB- FR-24HP2

IEE-BAT-I-2HR
1EE-BAT-III-2HR
1EE-BAT-I-2HR
IEE-GAT-Ill-2NR
IEE-BAT-I-2NR
1EE-BAT-III-2HR
IEE-DAT-III-2HR
IEE-BAT-I-2HR
1EE-BAT-I-2HR
IEE-SAT-IlI-2HR
IEE-BAT-Ill-2HR
1EE-BAT-I-2HR
1EE-SAT-I-2HR
lEE-BAT-111-2NR
IRCHOV-LK-1536
IRCWOO-LK- 1535
1RCNOV-LK-1536
IRCHOV-LK-1535
1RCRV--FC-1455C
IRCRV--FC-1456
IRCRV--FC-1455C
1RCRV--FC-1456
HEP-IFRHN:-15

NAPS IPE B-183 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER THAN 1.03-7"

TITRP14.MGP 12:18 9/28/1992
Top event unavailability = 1.014E-6
Number of cut sets in equation = 345
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) = 9
Basic Event Data file referenced = NAPSI

1
2
3
4
5
6
7
a
9

10
11
12
13
14
15

1.7653E-8
1. 7653E -8
1.6381E-8
1 .6381E-8
1.5779 -8
1.577W-8
I .57791E- 8
1.577W-8
1.57MW -8

1.57M-8
1.4U3E-8
1.46"3E-8
1.4643E-8
1.4643E-8
1.4643E -8

IE-TI
IE-TI
IE-TI
IE-TI
IF-TI
IE-1I
IE-TI
IE-Ti
IE-TI
IE-TI
IE-T1
IE-TI
IF-TI
IE-TI
IE-TI

IEGEDG-FS-1H
1EGEDG-FS-1H
lEGEDG-FR-IH
1EGEDG-FR-IN
IECEDG-FS-IN
lEGEDG-FS-IN
IEGEDG-FS-1i
IEGEDG-FS-IN
IEGEDG-FS-iN
1EGEDG-FS-IN
1FGEDG-FR-IN
1EGEDG-FR-iN
IEGEDG-FR-IN
IEGEDG-FR-1i
IEGEDG-FR-1N

IHVCHU-U4-I VEW4
INVCHU-UH- HVE84
IHVCHU-UM-1NVE4U
1HVCHU-UMI- 1NVE4U
1HVCHU-UN-N1HVE4
IHVCHU-UM-EHV8
1HVCU-UHM-IHVEY8
1HVCUJ-UM-iNVEF4
IHVCNU-tI- 1HVE48
1HVCHU-I-M-1HVE49
1HVCHU-UM-IHVE4I
IHVCKU-UM-1NVE49
1NVCHU-UH-INVE48
IHVCHU-IJM- IHVE4B
1HVCNU-UI-1HVE4B

1EE-SAT-I-2HR
IRCRV--FC-1456
INSRV--FC-IO1C
lEE-BAT-I-2HR
IRCRV--FC-1456
1EE-SAT-I-2HR
lEE-BAT-I-2NR
IRCRV--FC-1456
1RCRV--FC-1456
lEE-BAT-I-2NR
INSRV--FC-IOIC
lMSRV--FC-101C
lEE-BAT-1-2HR
IEE-BAT-I-2HR
lEE-BAT-I-2HR

IEE-BAT-II-2HR
1EE-BAT-I-2HR
lEE-BAT-Il-2HR
IRCRV--FC-1456
IEE-SAT-i-2NR
lEE-BAT-Il-2HR
lEE-EAT-11-2HR
lEE-SAT-I-2HR
lEE-SAT-I-2NR
IEE-BAT-II-2HR
lEE-BAT-Il-2NR
IEE-BAT-II-2HN
1RCRV--FC-1456
1RCRV--FC-1456
IRCRV--FC-1456

1MSRV--FC-I01C
C-D102
1EE-SAT-I-2HR
C-0102
C-0102
INSAV--FC-I01C
INSRV--FC-101C
C-D102
C-0102
1NSRV--FC-I01C
IEE-OAT-I-2NR
lEE-SAT-I-2HR
C-0102
C-0102
C-0102

C-0102
REP-1ESI:3
C-0102
1EE-BAT-II-2NR
ISIMOV-FO-1862M
C-0102
C-0102
ISHlOY- FC- 186
ISINOV-IC-1863

C-0102
C-D102
C-Di02
ISIMOV-FC-18609
ISINOV-FC-18639
ISIHOV-fO-18623

HEP-1ESI:3
IEE-BAT-I1-2HR
HEP-1ESI:3
HEP-1ESI:3

ISIF1O0-FC-18638
ISINO-FC-F-1860

ISlNOY-FO-18621
1SI1ON-FC-IO60B
ISIMOV-FC-18638

NAPS IPE B-184 12 -15-92



TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER THAN 1.OE-7"

T1TRP17.MGP 12:14 9/28/1992
Top event unavailability = 4.003E-6
Number of cut sets in equation = 543
Cutoff value used last step = 1.OOOE-1l
Longest cut set (I of events) = 8
Basic Event Data file referenced = NAPS1

1
2
3
4

5
6
7
8
9

10

12
13
14
15
16

2.9740E- 7
2. 7598E- I
1.7791E-7
I.4320E-?
1 .4078E-7
1.3289E-7
7.4272E-8
7.4272E-8
7.0932E-8
7.0932E-8
6.8923E-8
6.8923E-8
5. 7093E -8
5.7093E-8
5.2981E-8
5 .2981E-8

IE-TI
IE-TI
IE-TI
IE-TI
IE-T1
IE-TI
HE-TI
IE-TI
HE-Ti
IE-TI
IE-11
IE-11
IE-11
IE-TI
IE-TI
IE-TI

IEGEDG-FS-IH
IEGEOG-FR-1N
lEGEOG-tM-1H
IEGEOG-FS-1H
HEP-IFRN:i-11
IEGEOG-FR-IH
IEGEOG-FS-10
IEGEOG-FS-iN
lEGEOG-UN- IN
IEGEOG-UM-IN
IEGEDG-FR-1N
IEGEOG-FR-IN
IEGEDG-FS-IN
1EGEDG-FS-iN
IEGEDG-FR-1N
IEGEDG-FR-IH

INVCHU-IJH-INVE48
IHVCHU-UM- IHVE49
IHVCHU-FS-1HVE49
iHVCHU-FS-1HVEI.
IlAIAS-LF-OUT IA
INVCHU-FS-1NVE4@
INVCHU-M- 1HVE4S
IHVCHU-UM-1HVEGS
IHVPCV-FC-123591
IHVTCV-FC-TCV167
INVCNU-UN-1HVE48
INVCHU-UMIHVE4U
INVTCV-FC-TCV167
IHVPCV-FC-123591
1HVTCV-FC-TCV167
IHVPCV-FC-123561

lEE-BAT-II-2HR
IEE-BAT-I-2HR
IEE-GAT-I-2HR
1EE-BAT-II-2HR
REC-IAP28
IEE-BAT-I-2HR
IRCRV--FC-1456
lEE-BAT-I-2HR
IEE-BAT-I-2HR
1EE-BAT-I-2HR
INSRV--FC-IO1C
IEE-UAT-I-2HR
lEE-BAT-II-2HR
1EE-BAT-I1-2HR
IEE-GAT-I-2NR
IEE-BAT-I-2HR

1EE-BAT-I-2HR
1EE-BAT-II-2HR
lEE-BAT-Il-2HR
IEE-BAT-I-3NR

1EE-BAT-II-2HR
lEE-SAT-I-2HR
IEE-BAT-11-2HR
IEE-SAY-11-2HR
IEE-SAT-ll-2HR
IEE-BAT-Il-2HR
IRCRV--FC-1456
lEE-BAT-I-2KR
IEE-BAT-1-2HR
IEE-BAT-11-2KQ
IEE-BAT-1l-2NR

NEP-IFRN:1-11
KEP-1FRH:I-11
NEP-IFRH:l-11
KEP-IFRH:1-11

NEP-IFRNAI-I1
HEP-IFRH:l-11
iMSRV--FC-OIC
KEP-IFRH:i-11
NEP-lFRH:l-11
1EE-BAT-I-2HR
HEP-IFRH:1-11
REP-1FRHI-I1

KEP-IFRN:1-ll
KEP-1FRH:l-lt
HEP-IFRH:1-11

1NSMV--LK-lNS9T
1iSKV--LK-INS9?
IMSNV--LK-1NS97
IMSNV--LK-1MS9T

IMSV- -LK-1M497

REP-IFRI:l-ll
INSNV--LK-1NS9?
iMSMV--LK-1MS9?
HEP-IFRH:I-11

IMS4V- -LK-11S97
INSNV--LK-iNS9?
1NSNV--LK-INS97
INSNV--LK-INS9T

NAPS IPE B-185 12-15-92



TABLE B.2-11 (Continued)

"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.03-7"

T1TRP21.MGP 12:16 9/28/1992
Top event unavailability = 2.224E-6
Number of cut sets in equation = 180
Cutoff value used last step = 1.OOOE-ll
Longest cut set (I of events) - 8
Basic Event Data file referenced = NAPS1

1 6.8077E-8 IE-TI 1EEBKR-SO-15He 1EGEDG-UM- IJ IEE-BAT-I-2H0 IEE-BAT-III-2HR
2 6.8077E-8 IE-TI 1EEUKR-SO-1IH2 1EGEDG-UM-IJ IEE-UAT-III-2HR IEE-GAT-I-2HR
3 6.807E-a IE-Ti IEEhKR-SO-14H1 IEGEDG-UM-IJ IEE-SAT-IIt-2HR IEE-BAT-I-2HR
/ 6.8077E-8 IE-1 IEGEDG-UM-IH IEEBKR-SO-I4J4 iEE-UAT-NNI-2HR IEE-UAT-I-2HR
S 6.8077E-e IE-TI 1EGEDG-IM-1H IEEBKR-SO-14JI IEE-SAT-INI-2HR IEE-UAT-t-20
6 6.80771-8 IE-Ti IEGEOG-UN-1H 1EEBKR-SO-15J8 IEE-BAY-IIN-2HR IEE-UAT-I-2HR
7 5.4795E-8 IE-Ti 1EEBKR-SO-15M8 IEGEDG-FS-IJ IEE-BAT-INI-2H IEE-BAT-1-2HR
8 5.4795E-8 IE-TI 1EEUKR-SO-14HI 1EGEDG-FS-IJ IEE-SAT-t-2HR IEE-9AT-IIH-2HfR
9 5.4795E-8 IE-Ti 1EEIKR-SO-I4H2 IEGEDG-FS-IJ IEE-BAT-I-2HR 1EE-SAT-INI-2N3

10 5.I795E-8 NE-TI 1EGEOG-FS-IH IEEUKR-SO-ISJS IEE-SAT-I-2HR 1EE-BAT-III-2HR
II 5.4795E-8 IE-TI aEGEDG-FS-IH IEEUKR-SO-14JI IEE-UAT-t-2HR IEE-BAT-I11-20R
12 5.4795E-8 IE-TI IEGEOG-FS-IH 1EEUKR-SO-14AJ IEE-BAT-I-2HR IEE-BAT-1NI-2HR
13 5.0849-8 IE-Ti IEEBKR-SO-15HO 1EGEDG-FR-IJ IEE-BAT-1-2HR IEE-UAT-IIN-2HR
14 5.0849-8 IE-TI 1EEUKR-SO-10H2 IEGEDG-FR-IJ iEE-IAT-IlI-21R IEE-SAT-1-2HR
15 5.0849-8 IE-Ti IEEBKR-SO-14H1 IEGEOG-FR-IJ IEE-BAT-NIl-2Hm IEE-SAT-N-2HR
16 5.0849-8 NE-Ti 1EGEOG-FR-1N IEESKR-SO-14J4 IEE-SAT-NNH-2HR IEE-GAT-1-2M
17 5.0849-8 IE-Ti 1EGEDG-FR-IH IEEBKR-SO-1SJS 1EE-UAT-1I1-2HR IEE-BAT-1-21R
18 5.0849E-8 IE-TI IEGEDG-FR-IH IEEBKR-SO-14JI IEE-BAT-NII-2Nt ,IEE-BAT-1-ZHR
19 3.8523E-8 IE-Ti IEETFM-LP-1H IEGEDG-UM-IJ IEE-BAT-NII-2HR IEE-SAT-I-2NR
20 3.8523E-8 IE-Ti IEGEDG-UW-IH IEETFM-LP-IJ 1EE-SAT-NNE-2HR 1EE-BAT-1-2H%
21 3.489WE-S HE-Ti IEGEDG-FS-IH IEEBUS-UM-OC-I1 2EGEDG-UH-2J IEE-IAT-N-2HR
22 3.2386E-8 NE-ri IEGEDG-FR-IH 2EGEDG-UH-2J IEEIWS-UN-DC-I1 IEE-DAY-I-2N3
23 3.1007E-8 IE-Ti IEETFM-LP-IH IEGEDG-FS-IJ IEE-SAT-I-2HR IEE-IAT-INI-2NR

NAPS IPE B-186 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.09-7"

T2ATRP03.MGP 12:19 9/28/1992
Top event unavailability = 6.403E-7
Number of cut sets in equation = 4
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) = 6
Basic Event Data file referenced = NAPS1

------------------------------------------------------------------------------
1 3.698E-7 IE-T2A HEP-IOP49:1 CLTOI C-RC303 ISSCN-CC-SURES REC-SCREEN-TURNS
2 2.3124E-7 IE-T2A SWPSS-UN-1SWP-4 C-LTOI C-RC303 ISWSCN-CC-SsRES REC-SCREEN-TURNS
3 3.0414E-8 IE-TZA ISWNOV-FC-1SWI17 C-LTOl C-RC303 ISUSCN-CC-SIRES REC-SCREEN-TUNS
4 8.7911E-9 IE-T2A ISuPSS-FS-lsP-I C-LTOI C-RC303 ISWCN-CC-SWRES REC-SCREEN-TURNS

NAPS IPE B-187 12-IS-92



TABLE B.2-11 (Continued)

"TOP CUT BETS FOR SEQUENCES GREATER THIAN 1.0E-7"

T2ATRP06.MGP 12:24 9/28/1992
Top event unavailability = 1.144E-7
Number of cut sets in equation = 81
Cutoff value used last step = 1.OOOE-11
Longest cut set (# of events) = 8
Basic Event Data file referenced = NAPSi

1
2
3
4
5
6
7

9
10
11
12
13
14
15
16
17

5.2833E-8
3.3029E-8
6.4926E -9
6.4926E -9
4.34462E-9
2.6412E-9
2.16"2E-9
2. 1642E-9
1.2557E-9
8.8041E - 10
1.1094E - 10
1.0470E- 10
1.0470E -10
5.86427E- 11
5.8427E-11
5.514I1E-11
5.5141E-11

I E-T ZA
I E - T 2AIE-T2A
IE- T2A
IE-T2A

I[E- T2A
IE - T2A
IE- T2A
IE-T2A
IE-T2A
IE- T2A
IE-T2A
IE-T2A
IE- T2A
IE- 2A
IE-12A
IE-12AIE- T2A

HEP-10P49:1
1SJPSO-UH-ISUP-4
ISWA-OTI•EA-9MN
ISW-NOTWEA-9MO
ISWROV-FC-ISU117
ISW-HOTWEA-9HO
1SW-COLDWEA-3MO
ISUPIP-U1-HORA
ISWPSB-FS-ISUP-4
ISW-COLOIJEA-3N0
IHVCHU-FR-IHVE4A
IHVCHU-UN-IHVEIC
IHVCHU-FS-IHVE4C
IHVPAT-FR-HVP22A
IHVPAT-FR-HVP20A
IHVCHU-FS-IHVE4C
IHVCHU-FS-INVE4C

C-t.OI HEP-OAP55-40HR
C-LT01 HEP-OAP55-40HR
ISUPIP-IM-HDRA C-LTO| HEP-OAP55-4OHR
1sMPIP-LM-HDRU C-LT01 HEP-OAP55-40HR
C-LTO HEP-OAP55-4OHR
ISUPIP-UH-HDRI C-LTOI HEP-OAP55-20HR
1SUPIP-UI-HDRS C-LTOI REP-OAP55-40HR
ISW-COLDUEA-3NO C-L101 HEP-OAP55-40HR
C-LTOI HEP-OAP55-4OHR SIWSCN-CC-SURES
ISWPIP-UM-MORB C-LT01 HEP-OAP55-20HR
IHVCHU-CC-HVE4 C-LTO1 REP-OAPSS-2OHR
IHVCHU-FS-1HVE4B IIVCHU-FR-INYE4A C-LTOI
IHVCU-LIM-IHVE48 1HVCHU-FR-IHVE4A C-LTO1
1HVCHU-CC-NVE4 C-Ll01 HEP-OAP55-20HR
IHVCHU-CC-HVE4 C-LT01 HEP-0AP55-2OHR
IHVCHU-UJ-IHVE48 IHVPAT-FR-HVP20A C-LI01
IHVCHU-tM-1HVE49 INVPAT-FR-HVP22A C-TI01

ISMSCN-CC-SURES
1SSCN-CC-SURES
IHVSTR-PL-IHVSIA
1HVSTR-PG-1HVSIB
ISMSCN-CC-SURES
HEP-OAP55-40OR
IHVSTR-PG-IHYSIS
INVSTR-PL-IHVSIA
REC-SCREEN-TURNS
HEP-OAP55-4OHR
HEP-OAPSS-4OHR
HEP-OAPS5-201R
HEP-OAPSS-2OHR
HEP-OAP5S-4OHR
HEP-OAP55-40HR
HEP-OAP5S-20HR
HEP-OAPSS-2OHR

REC-SCREEN-TURNS
REC-SCREEN-TURNS
2HVSTR-PG-2HVS1B

EEC-SCREEN-TURMNS
IHVSIR-PG-IHVSIB
2HVSTR-PL-2HVSlA
2HVSTR-PG-2HVSIB

IHVSTR-PG-IHVSIB

PEP-OAP55-4OHR
NEP-OAP55-40HR

NEP-CAP55-4OHR
HEP-OAPSS-40HR

NAPS IPE B-180 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.09-7"

T2ATRPI1.MGP 12:19 9/28/1992
Top event unavailability = 6.773E-7
Number of cut sets in equation = 380
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) - 8
Basic Event Data file referenced = NAPS1

1
2
3
4

5
6
7
8

9
10
11
12
13
14
15
16
17
18
19
20

6.16U6E-7
1.4660E-8
8.1004E-9
6.3479E-9
4.989E-9
4.9879"-9
4.9879E -9
1. 5192E-9
1.5192E-9
8. 1OO2E - 10
5.7492E-10
1.6453E- 10
1.6453E-10
1.5527E-10
1.5527E-10
1.5527E- 10
1.552?E- 10
1.5005E - 10
1.3999!- 10
1.3212E- 10

IF-T2A
If-T2A
IE-T2A
IE-T2A
IE-T2A

IE-T2A
IE-T2A
IE-T2A
IE-T2A
IE-T2A
IE-T2A
IE-T2A
IE-T2A
IE-T2A
IE-T2A
IE-T2A
IE-T2A
IE-T2A
IE-T2A
tE-T2A

C-LT.01

C-LTO0
C-L101
C-LT01
C-L 101

C-LT01
C-L101
C- LT01
C-LT101

C-LTO1
C-LT101

1HVCI4U-FR-IHVE4A
1IIVCHU-FR-1HVE4A
IHVCHU-FS-1HVE4C
IHVCHU-FS-IHVE4C
IHVCHU-UK-1HVE4C
INVCHU-Im- INVE&C
C-LT01
1HVCHU-FR-1HVE4A
1HVCHU-FS-1HVE4C

HEP-IFRH:1-11
HEP-NO-PROCEDURE
ISICKV-FC-1S147
1CHPAT-CC-FSIAUC
ISIMOV-CC-867836
ISINOV-CC-1II5CE
1SIMOV-CC-111510
1SIMOV-FO-1115E
1SINOV-FC- 11150
ISICKV-CC-79185
1SIMV--PC-1S146
IHVCHU-CC-HVE4
IHVCVU-CC-HVE4
1HVCHU-tM- 1HVE4U
IHVCHU-U- 1HVE4&
1HVCHU-FS-IHVE4G
IHVCHU-FS-IHVE4I
ICHPAT-FS-ICHP1A
IHVCHU-CC-'IVE4
IHVCHU-UI-'IHVE40

1IAIAS-LF-OUTIA
1CHCKV-FO-ICH254
IlAIAS-LF-OUTIA
IIAIAS-LF-OUTIA
IIAIAS-LF-OUTIA
IIAIAS-LF-OUTIA
IIAIAS-LF-OUTIA
1SIMOV-FO-1115C
1SIMOV-FC-11153
lIAIAS-LF-OUTIA
llAIAS-LF-OUTIA
C-.0 1
C-LT01
IHVCHU-FR-INVE4A
IHVCHU-FR-IHVE4A
IHVCHU-FR-1HVE4A
1HVCHU-FR-INVE4A
ISUTCV-FC-S1O029
C-AM01
INVCHU-FR-IHVE4A

REC-IAP28
IIAIAS-LF-OUTIA REC-1AP28
REC-1AP28
REC-IAP28
REC-1AP28
REC-1AP28
REC-1AP28
IlAIAS-LF-OUTIA REC-IAP28

IIAIAS-LF-OUTIA REC-IAP28
REC-IAP28
REC-1AP28
1ECRV--CC-RCPORV HEP-1FRH:1-11
1ISRV--CC-IO1ABC HEP-IFRH:1-l1
C-LTOI 1NSRV--CC-IO1AIC
C-LT01 1ECRV--CC-ECPOIV HEP-IFRN:1-11
C-LT01 1 RCRV--CC-RCPORV HEP-1FRH:l-11
C-LTO1 IM$V--CC-IO1ABC HEP-IFRH:1-11
ICHPAT-UH-ICHPIC IIAIAS-LF-OUTIA REC-1AP28
HEP-1ESl:2-$2 HEP-IFRN:1-11
C-LTO HEP-IESI:2-$2 HEP-AR1H:1-11

HEP-IFRH:1-11

NAPS IPE B-189 12-15-92



TABLE 0.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER TAN 1.OK-70"

T2P09.MGP 12:19 9/28/1992
Top event unavailability = 7.222E-7
Number of cut sets in equation = 125
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) = 7
Basic Event Data file referenced = NAPS1

1 4.2208E-7 IE-T2 HEP-1AP22:5 C-POl HEP-IFRN:1-11
2 1.5291E-7 IE-T2 MFUCKV-CC-ALLAFW C-POI HEP-IFRH:1-11
3 3.8152E-8 IE-T2 1FUTRB-FR-24HP2 1FIJPSI-CC-NDP3AI C-Po0 NEP-EFURRt-lI
& 2.4119E-8 IE-T2 IFWCKV-LEAKAGE C-PO0 HEP-IFRH:1-11
5 1.0037E-8 IE-T2 HEP-IAP22:5 C-PO0 HEP-NO-PROCEOURE 1CHCKV-FO-ICH254
6 6.3432E-9 IE-T2 1FUIU-CC-MMP3AN 1FUTRS-FS-tFWP2 C-PO0 REP-IFRH:1-11
? 5.5461E-9 IE-T2 HEP-IAP22:5 C-POt ISICKV-FC-1S147
8 4.6728E-9 IE-T2 1FWTRS-ULI-IFUP2 IFUIMS-CC-MMP3AU C-PO1 HEP-AFRHNO-11
9 4.3463E-9 IE-T2 HEP-IAP22:5 C-P01 ICHPAT-CC-FSIABC

10 3.6820E-9 IE-TZ IFWTRU-FR-24NP2 1FWPCV-CC-159AB C-PO0 HEP-IFRN:1-11
11 3.6364E-9 IE-T2 1FICKY-CC-ALLAFR C-P01 NEP-NO-PROCM OURE 1CNCICV-FO-ICN254
12 3.4151E-9 IE-T2 HEP-IAP22:5 C-PO0 1SIWOV-CC-1115CE
13 3.4151E-9 IE-T2 HEP-IAP22:5 C-PO0 ISIMOV-CC-1115BD
14 3.4151E-9 IE-T2 HEP-1AP22:5 C-PO0 ISINOV-CC-867836
15 2.207%1-9 IE-T2 IFUPSU-UR-1FUP3 IFWPSB-FS-IFIP3A 1FWTRE-FR-24HP2 C-POI HEP-I
16 2.2071%-9 IE-T2 IFWPSU-FS-IFUP3E IFWPSB-UN-IFWP3A IFUTRB-FR-24HP2 C-POI HEP-I
17 2.0093E-9 IE-T2 IFWCKV-CC-ALLAFW C-PO iSICKV-FC-1S147
18 1.5746E-9 IE-T2 1FWCKV-CC-ALLAFW C-PO 1CHPAT-CC-FSIABC
19 1.2372E-9 IE-T2 1FuCKV-CC-ALLAFU C-POt ISINON-CC-1115i0
20 1.2372E-9 IE-T2 IFWCKV-CC-ALLAFU C-PO ISIMOV-CC-867M36
21 1.2372E-9 IE-T2 1FUCKV-CC-ALLAFW C-PO0 ISIMOV-CC-1115CE
22 1.1053E-9 IE-T2 IFWTRB-IP ?4HP2 1FWPSB-FR-24HP3A 1FWPSB-UN-1FUP39 C-PO0 HEP-I
23 1.1053E-9 IE-T2 1FWTRB-FR ''HP2 1FWPSB-U#4-IFUP3A 1FWPSU-FR-24HP38 C-PO0 IEP-I

FRN:l-11
FRN:1-11

FRN:1-11
FRN:1-11

NAPS IPE B-190 12-15-92
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TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.0E-7"

T2P14.MGP 12:23 9/28/1992
Top event unavailability 1.298E-7
Number of cut sets in equation = 64
Cutoff value used last step = 1.OOOE-11
Longest cut set (# of events) 6
Basic Event Data file referenced NAPS1

1 7.2168E-8 IE-12 HEP-IAP22:5 HEP-1FRH:1-15
2 2.6146E-8 IE-T2 1FWCKV-CC-ALLAFU HEP-IFRH:1-15
3 8.7385E-9 IE-I2 HEP-1AP22:5 1RCRV--CC-RCPORV
4 6.5234E-9 IE-I2 1FUTRB-FR-24HP2 IFWPSB-CC-MIP3AB HEP-IFRH:1-15
5 4.tZ40E-9 tE-r2 tFtCKV-LEAKAGE HEP-WFRN:1-15
6 3.1658E-9 IE-T2 1FWCKV-CC-ALLAFW 1RCRV--CC-RCPORV
7 1.0846E-9 IE-12 1FWPSB-CC-HDP3AB 1FWTRB-FS-1FWP2 HEP-IFRH:1-15
8 8.7282E-10 IE-I2 HEP-1AP22:5 1RCRV--FC-1456 IRCRV--FC-1455C
9 7.9898E-10 IE-T2 IFWTRB-UM- IFWP2 1FPSU-CC-MDP3AB HEP- IFRH:1-15

10 7.8989E-10 IE-T2 1FWTRU-FR-24HP2 1FIMPSO-CC-MDP3AI tRCRV--CC-RCPORV
11 6.2957E-10 IE-T2 IFWTRS-FR-24HP2 1FWPCV-CC-159AB HEP-IFRN:1-15
12 4.9935E-10 IE-T2 1FWCKV-LEAKAGE 1RCRV--CC-RCPORV
13 3.7752E-10 IE-TZ 1FWPSO-UN-IFWP38 IFUPSS-FS-IFWP3A 1FWTRU-FR-24HP2 HEP-1FRH:1-15
14 3.7752E-10 IE-I2 1FWPSB-FS-1FWP38 IFWPSO-tM-1FWP3A IFWTRO-FR-24HP2 NEP-IFRN:1-15
15 3.1621E-10 IE-T2 1FWCKV-CC-ALLAFW 1RCRV--FC-1456 1RCRV--FC-1455C
16 1.8900E-10 IE-T2 1iFWTR-FR-24HP2 IFUPSI-FR-24HP3A IFWPSB-UM-IFWP38 HEP-IFRH:t-15
17 1.8900E-10 IE-T2 1FUTRB-FR-24HP2 1FPSB-UN-IFUM3A IFWPSS-FR-24HP3B HEP-IFRH:1-15
18 1.7880E-10 IE-T2 1FWTRB-FR-24HP2 1FWPSB-UM-1FWP3A 1FWHEP-1F5I46 HEP-IFRH:l-15
19 1.7880E-10 IE-12 1FuTRB-FR-24HP2 IFUHEP-1FW548 IFUPSB-UN-IFWP38 HEP-IFRH:1-15
20 1.6660E-10 IE-?2 IEGEDG-CC-1HIJ2J 1EP-LOOP-24 1FvWRB-FR-2?4P2 1EE-BAT-Itt-2NR 1EE-
21 1.5115E-10 IE-T2 1FWTRU-FR-24HP2 1FWCKV-FC-1FW165 IFWPSB-WM-1FWP39 NEP-1FRH:1-15
22 1.5115E-10 IE-T2 IFWTRB-FR-24HP2 IFMPSO-UM-IFMP3A IFlWCKV-FC-11WI83 NEP-IFRH:t-15
23 1.3133E-10 IE-12 IFUPSB-CC-MOP3AI IFWTRg-FS-IFWP2 IRCRV--CC-RCPORV
24 1.1533E-10 IE-I2 1FIWRB-FR-24HP2 IFWPSB-FS-1FWP3A 1FWPSB-FS-1FWP36 HEP-IFRH:1-15
25 1.0599E-10 IE-T2 1FWPSB-CC-o4OP3AB IMSAOV-CC-111A8 HEP-1FRH:1-15
26 1.0595E-10 IE-T2 1EGEDG-CC-ALL 1EP-LOOP-24 IFWTRB-FR-24HP2 1EE-BAT-IHI-2HR lEE-

BAT -I -2HR

SDAT -I- 2HR

NAPS IPE B-191 12-1S-92



TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.03-7"

T3TRP03.MGP 12:17 9/28/1992
Top event unavailability = 1.572E-6
Number of cut sets in equation 4
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) 6
Basic Event Data file referenced = NAPS1

1 9.088E?- IE-T3 HEP-10P49:1 C-LA01 C-RC303 1SWSCN-CC-SWRES REC-SCREEU-TRNS
2 5.675SE-? IE-T3 1SUPSB-UN-ISUP-4 C-LTO1 C-RC303 ISUSCN-CC-SIRES REC-SCREEN-TURNS
3 7.4652E-8 IE-T3 IS%140V-FC-1SWI1? C-LTOI C-RC303 ISWSCN-CC-SWRES REC-SCREEN-IURNS
4 2.1578E-8 IE-T3 1SUPSO-FS-1S'JP-4 C-LTOI C-RC303 ISUSCN-CC-SURES REC-SCREEN-TURNS

NAPS IPE B-192 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT BETB FOR SEQUENCES GREATER THAN 1.OE-7"

T3TRP06.MGP 12:22 9/28/1992
Top event unavailability = 2.825E-7
Number of cut sets in equation = 160
Cutoff value used last step = 1.OOOE-11
Longest cut set (# of events) = 8
Basic Event Data file referenced = NAPS1

------------------------------------------------------------------------------
1
2
3
4
S
6
7
8
9

10
11
12
13
14
15
16
17

1.2968E- 7
8. 1O02E-8
1.5936E-8
1.5936E -8
1. 0663E -8
6.4830E -9
5.3121E-9
5.3121E-9
3.0822E-9
2.1610E-9
6.3893E-10
2.7230E - 10
2.5698E - 10
2. 5698E - 10
1.4341E- 10
1.4341E-10
1.3535E-10

IE-13
IE-73
IE-T3
IE-T3
IE-T3
IE-T3
IE-T3
IE-T3
IE-13
IE-13
IE-T3
IE-T3
IE-13
IE-T3
IE-T3
IE-T3
IE-T3

HEP-I0P49:1 C-LTOI
15WPS8-UI-ISIJP-4 C-LT01
1SM-HOTUEA-9NO 1SIJPIP-LN-RIDRA
1SW-HOTUEA-9W0 ISUPIP-UN-HDRU
1SWMOV-FC-ISUl1T C-LTOI
1SW-HOTWEA-9M0 1SIPIP-UM-HDRS
ISW-COLDUEA-3MO ISWPIP-U-HDRB
ISWIPIP-M- HORA ISW-COLDUEA-3Ni
ISWPSB-FS-ISWP-4 C-LATO
1SU-COLDWEA-3MO ISUPIP-UM-HDR9
1SU-HOTWEA-g960 ISWIP-UM-HDRB
IHVCHU-FR-1HVE4A IHVCHU-CC-HVE&
IHVCHU-UK- IHVEC 1HVCHU-FS- IVE4.
IHVCHU-FS- IHVE4C 1HVCHU-UPI-INVE4'
1HVPAT-FR-HVP20A 1HVCHU-CC-HVE4
1HVPAT-FR-MVP22A IHVCHU-CC-HVE4
1HVCHU-FS- 1HVE4C 1HVCHU-W6-1HVE4B

HEP-OAP55-40HR 1SWSCN-CC- SURES
NEP-OAP55-4OHR 1SWSCN-CC-SURES
C-LTOI HEP-OAP55-.OHR
C-LTOI HEP-OAP55-40HR
HEP-OAP55-40HR ISWSCN-CC-SIWRES
CLTOI HEP-OAP55-20HR
C-hT0 HEP-OAPS5-40HR
C-LTOI HEP-OAPS5-40HR
HEP-OAPS5-40Ht ISUSCN-CC-SUWES
C-tTO1 NEP-OAP55-20HR
C-TO1 HEP-OAP55-4OHR
C-T 01 HEP-OAP55-20HR
IHVCHU-FR-1HVE4A C-LTOI
1HVCHU-FR- IHVE4A C-LTO
C-LT01 HEP-OAPS5-2OHR
C-tT01 HEP-OAPSS-2OHR
1HVPAT-FR-NVP20A C-LTO1

REC- SCREEN- TURNS
REC-SCREEN-TURNS
1HVSTR-PL- IHVSIA
1NVSTR-PG- IHVSIB
*EC-SCREEN-TURNS
HEP-OAPS--40HR
IHVSTR-PG- I1VSIB
IHVSTR-PL- iHMSIA
REC-SCREEN-TURNS
HEP-OAP55-4OHR
IHVSTR-PG- IHYS18
HEP-OAP55-4OHR
HEP-OAPSS-20HR
NEP-OAPSS-2O0R
NEP-OAPSS-40HR
HEP-OAPS5-4OHR
HEP-OAPSS-2OHR

2HVSTR-PG-2HVSI1
2NVSTR-PL-2HVS1A

1HYSIR-Po- IHVS1
2HNSTR-PL-2HVS1A
2HVSTR-PG-2HVSIB

IHVSTR-PG-IHVS1S
21AIAS-LF-OUTIA REC-2AP28

HEP-OAPSS-4OHR
HEP-OAPSS-4OHR

HEP-OAPSS-4OHR

NAPS IPE B-193 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT BETB FOR SEQUENCES GREATER THAN 1.08-7"

T3TRP1l.MGP 12:17 9/28/1992
Top event unavailability 1 1.669E-6
Number of cut sets in equation = 776
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) = 9
Basic Event Data file referenced = NAPS1

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

1.5131E-6
3.5984E-8
1.9883E-8
1.5581E-8
1.2243E-8
1.2243E-8
1.2243E-8
3.7290E-9
3.7290E-9
1.9852E-9
1.4 112E-9
4.0383E-10
4.0383E-10
3.8112E -10
3.8112E -10
3.8112E-10
3.8112E-10
3.6831E-10
3.4362E-10
3.2429E -10

IE-T3
IE-T3
IE-t3
IE-T3
IE-T3
IE-T3
IE-T3
IE-T3
IE-13
IE-T3
IE-T3
IE-T3
IE-T3
IE-T3
IE-T3
IE-T3
IE-T3
IE-T3
IE-T3
IE-T3

C-LTOI HEP-IFRH:1-11
C-LTO1 HEP-NO-PROCEDURE
C-LTO0 1SICKV-FC-IS147
C-LT01 1CHPAT-CC-FSIABC
C-LTI ISIMOV-CC-867836
C-LTO1 ISIMOV-CC-1115CE
CALTO1 ISIOV-CC-11151D
C-LIOI ISINOV-FO-1115E
C-LTO1 1SINOV-FC-1115D
C-LT0l 1SICKV-CC-79185
C-LT01 ISINV--PG-lS146
INVCHU-FR-IHVE4A 1HVCHU-CC-HVE4
IHVCHU-FR-IHVEyA IHVCI4U-CC-HVE4
1HVCHU-FS-IHVE4C 1HVCHU-UM-IHVE48
1HVCHU-UW-IHVE4C 1HVCHU-FS-1HVE4S
IHVCHU-UN-1HVE4C 1HVCHU-FS-IHVEISD
INVCHU-FS-IHVE4C 1HVCHU-UW-1HVE!4
C-LT01 ICHPAT-FS-1CHPIA
1HVCHU-FR-IHVE4A IHVCHU-CC-HVE4
1HVCHU-UM-IHVE4C IHVCHU-FS-INVEI8

llAIAS-LF-OUTIA REC-1AP28
1CHCKV-FO-1CH254 IIAIAS-Lf-OUTIA REC-IAP28
IlAIAS-LF-OUTIA REC-1AP28
1IAIAS-LF-OUIIA REC-1AP28
IIAIAS-LF-OUTIA REC-IAP28
1IAIAS-LF-OUTIA REC-IAP28
1IAIAS-LF-WUTIA REC-IAP28
ISIMOV-FO-1115C 1IAIAS-LF-OUTIA AEC-1AP28
ISIMOV-FC-11158 1IAIAS-LF-OUTIA REC-1AP28
IIAIAS-LF-OUTIA REC-IAP28
IIAIAS-LF-OUTIA REC-IAP28
C-LTOt IRCRV--CC-RCPORV HEP-IFRH:1-11
CLTO1 1INSRV--CC-IO1ABC NEP-1FRH:1-11
1HVCHU-FR-1NVE4A C-L001 1RCtV--CC-RCPORV
IHVCHU-FR-IHVE4A C-1.T01 IRCRV--CC-RCPORV
IHVCHU-FR-1HVE4A C-LTOI INSRV--CC-IOIABC
INVCHU-FR-111E4A C-L?01 INSRV--CC-IOIAUC
ISUTCV-FC-Sv1028 1CHPAT-UN-ICHPIC IIAiAS-LF-OUTIA
C-LTO1 HEP-IESI:2-S2 HEP-IFRH:1-1l
1HVCHU-FR-IHVE4A C-LT0I HEP-IESI:2-S2

NEP-1FRH:1-11
HEP-1FRN:1-11
NEP-1FRH:N1-I
HEP-IFRH:1-11
REC-IAP28

NEP-RFRN:O-It

NAPS IPE B-194 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER THAN 1.0E-71

T3TRP22.MGP 12:24 9/28/1992
Top event unavailability - 1.196E-7
Number of cut sets in equation = 827
Cutoff value used last step = 1.O00E-11
Longest cut set (# of events) = 7
Basic Event Data file referenced = NAPS1

------------------------------------------------------------------------------
1 9.8289E-9 IE-T3 IFUTRO-FR-12HP2 HEP-OAP55-10HR llAIAS-LF-OUTIA REC-IAP28
2 3.1745E-9 IE-13 IFUTRU-FS-1FWP2 HEP-OAP5S-1OHR 1lAIAS-LF-OUTIA REC-1AP28
3 2.6263E-9 IE-13 IHVCHU-FR-1HVE4A 1HVCHU-CC-HVE4 1FITRU-FR-12HP2 REP-OAP55-IOHR
4 2.4786E-9 IE-T3 1HVCHU-UM-IHVE4C IHVCHU-FS-IHVE14 1HVCHU-FR-IHVE4A 1FUTRB-FR-12HP2 REP-
5 2.47861-9 IE-T3 IHVCHU-FS-1IHVE4C 1HVCHU-UH-1HVE46 1HVCHU-FR-1HVE4A IFWTRO-FR-12HP2 HEP-
6 2.3385E-9 IE-T3 1FUTR-tJN-IFP2 HEP-OAP5S-IOHR lIAIAS-LF-OUTIA REC-1AP28 -

7 1.3832E-9 IE-T3 IHVPAT-FR-HVP20A INVCHU-CC-HVE4 1FW1RB-FR-12HPZ HEP-OAP55-IOHR
8 1.3832E-9 IE-T3 IHVPAT-FR-HVP22A 1HVCHU-CC-MVE4 1IFWTR-FR-12HP2 HEP-OAPSS-1OHR
9 1.3054E-9 IE-T3 IHVCHU-FS-IHVE4C IHVCHU-UNH-IHVE48 IHVPAT-FR-NVP20A 1FUTRS-FR-12HP2 REP-

10 1.3054E-9 IE-13 1HVCHU-FS-1HVE4C IHVCHU-UM-1HYI4B 1HVPAT-FR-HVP22A 1IN1R9-FR-12HP2 REP-
i1 1.3054E-9 IE-T3 IHVCNU-UW-IHVE4C IHVCHU-FS-INVE48 INVPAT-FR-HVP20A 1FUTRO-FE-12HP2 HEP-
12 1.3054E-9 IE-T3 IHVCHU-UH-IHVEIC IHVCHU-FS-INVE4U 1HVPAT-FR-NVP22A 1FWTRB-FR-12NP2 HEP-
13 1.3051E-9 |E-T3 1HVCHU-FR-IHVE4A IHVCHU-UH-HVEI4C IFWTRU-FR-12HP2 NEP-OAP5S-10HR
14 1.2154E-9 IE-3 1IEEBKR-SO-14H4 1HVCHU-LH-1HVE48 IFWTRO-FR-12HP2 HEP-OAPS5-1OHR
15 1.2154E-9 IE-T3 1EEBKR-SO-15H8 IHVCHU-UN- 1NVE48 1FUTRB-FR-12HP2 NEP-OAP55-IOHR
16 1.2154E-9 IE-13 1EEBKR-SO-14H1 IHVCHU-LH-IHVEY4 IFUTRU-FR-12HP2 HEP-OAPS5-IOHR
17 1.1935E-9 I1-T3 1HVCHU-FR-1HVE4A 1HVCHU-FS-IHVE48 IHVCHU-FS-IHVE4C IFVTRB-FR-12HP2 HEP-
18 1.0468E-9 IE-T3 IHVCHU-FR-1HVE4A 1HVPCV-CC-1235 1FVTfB-FR-12HP2 NEP-OAP5S-1OHR
19 9.88201-10 IE-T3 1HVPCV-FC-1235C1 IHVCHU-tM-IHVE14 IHVCHU-FR-1HVE4A 1FWTRS-FR-12HP2 HEP-
20 9.8820E-10 IE-T3 1HVCHUJ-UN-1HVE4C IHVPCV-FC-123581 1HVCHU-FR-IHVE4A 1FWTRO-FR-12HP2 HEP-
21 9.4329E-10 IE-13 1HVFAN-FR-1FN06 IHVTCV-FC-TCV167 1FUTRO-FR-12HP2 NEP-OAPSS-IOHR
22 8.4823E-10 IE-T3 1HVCHU-FR-1HVE4A 1HVCHU-CC-HVE4 IFWTRB-FS-1FUP2 HEP-OAP55-IOHR
23 8.0053E-10 IE-T3 IHVCHU-Ut-IHVE4C 1HVCHU-FS-IHVE48 1HVCHU-FR-IHVE4A IFuTRB-FS-IFUP2 HEP-

OAP55- lONE
OAP55-IONR

OAP55- lONR
OAP55-1OHR
OAP55-1OHR
OAP5S-10HR

-OAPSS- lONE
OAP55- 10MR
-OAP55-0HRR

OAP55- 10R

-0AP5S-10R
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TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER THAN 1.0E-7"

T3TRP23.MGP 12:22 9/28/1992
Top event unavailability = 1.842E-7
Number of cut sets in equation = 21
Cutoff value used last step = 1.000E-11
Longest cut set (I of events) = 6
Basic Event Data file referenced = NAPS1

1
2
3
4
5
6
7

9
10
11
12
13
11
15
16
17
18
19
20
21

6.5697E-8
4.1071E-8
2.1218E-8
1.5631E-8
1.3265E-8
9.7719E-9
5.4020E-9
2.07361E-9
1.7447E-9
1 .5614E-9
1.2964E-9
1.2853E-9
8.5805E-10
7.2536E-10
S. 3643E- 10
5.0431E-10
4.5347E- 10
3.75791- 10
3.7151E- 10
2.3493E - 10
1 .7051- 10

IE-r3
IE-T3
IE-T3
IE-T3
IE-T3
IE-13
If-T3
IE-T3
IE-T3
IE-T3
IE-13
IE-T3
IE-13
IE-13
If-T3
IE-T3
IE-T3
IE-13
IE-T3

IE-T3
11-T3

HEP-lOP49:1 IFUTRS-FR-12HP2
ISUPSB-UN-1SVP-4 1FWTRS-FR-12HP2
HEP-1OP49:1 1FrTRB-FS-1FUP2
NEP-10P49:1 1FWTRB-UN-IFUP2
ISUPSO-U-N-1SW-4 1FUITR-FS-1FlP2
ISUPSU-UN-ISUP-4 IFlTRB-LN--IFUP2
ISUNOV-FC-1Sl17 1FUTRE-FR-12HP2
HEP-lOP49:1 INSAOV-CC-111AS
ISWOV--FC-1SIJI17 IFUTRB-FS-IFUP2
ISIJPSB-FS-ISUP-4 1FUTRU-FR-12HP2
lSWPS-UN-I1SUP-4 INSAOV-CC-I1IAB
lSW•aiv-FC-1SV117 IFWITRU-UM-IFP2
HEP-lOP49:1 FUWHEP-IFUS43
NEP-1OP49:1 MFUCIV-FC-91F148
ISIJPSSI-tW-ISWP-4 IFUIEP-1FW543
1SIPSB-FS-ISWP-4 IFWTRU-FS-IFuP2
1SPSB-UM-ISWP-4 IFWCKV-FC-IFU148
HEP-IOP49:1 INSAOV-FC-TVI110
ISUPSU-FS-ISUP-4 IFUWTRU-UM-IFUP2
ISWPSU-UI-ISuP-4 1NSAOV-FC-TVI111
ISMNOV-FC-ISWU17 INSAOV-CC-111A8

lSWSCN-CC-SWRES REC-SCREEN-1TURNS
ISUSCN-CC-SWRES REC-SCREEN-TURNS
ISSCN-CC-SIRES REC-SCREEN-TURNS
1SWSCN-CC-SWRES REC-SCREEN-ItURNS
ISUSCN-CC-SiRES REC-SCREEN-TURNS
ISUSCN-CC-SURES REC-SCREEN-ITURNS
ISWSCN-CC-SWRES REC-SCREEN-TURNS
ISWSCN-CC-SURES REC-SCREEN-TURNS
1S•MCN-CC-SURES REC-SCREEN-1TUINS
ISWSCN-CC-SWRES REC-SCREEN-TURNS
IS1SCN-CC-SWftES REC-SCREEN-TUENS
ISWSCN-CC-SWRES REC-SCREEN-TURNS
ISWSCN-CC-SRES REC-SCREEN-TURNS
ISM•CN-CC-SWES REC-SCREEN-TURNS
1SVSCN-CC-SI'RES REC-SCREEN-TURNS
1SUCN-CC-SWRES REC-SCREEN-TURNS
ISWSCN-CC-SWRES REC-SCREEN-TURNS
INSAOV-FC-TVIIIA ISUSCN-CC-SURES REC-SCREEN-TURNS
ISUSCN-CC-SURES REC-SCREEN-TURNS
1MSAOV-FC-IV111A ISWSCN-CC-SURES REC-SCREEN-TURNS
ISUSCN-CC-SURES flEC-SCREEN- TURNS

NAPS IPE B-196 12-15-92



TABLE 9.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.0E-7"

T7P03.MGP 12:16 9/28/1992
Top event unavailability = 1.983E-6
Number of cut sets in equation = 276
Cutoff value used last step = 1.O00E-11
Longest cut set (I of events) 7
Basic Event Data file referenced = NAPS1

1 4.0739E- 7 IE-T7 C-SGIO! HEP-1E3-13 IRHHCV-FC-1758 REC-IOP14:1
2 2.4512E-7 IE-T7 C-SGIOt HEP-1E3-13 lIRHMOV-FC-1700 REC-lOP14:1
3 2.4512E-7 IE-TI C-SGIO1 HEP-IE3-13 1RHNOV-FC-1701 REC-IOP1A:1
4 1.6988E-7 IE-T? C-SG601 HEP-1E0-13 IRHHEX-LF-1RHEIU IRNHEX-LF-1RHE1A
5 1.6988E-7 IE-T? C-SGIO1 HEP-1E3-13 1RHHEX-LF-1RHE2I IRHHEX-LF-1EHE2A
6 8.8478E-8 IE-T7 C-SGI01 HEP-1E3-13 IRHFEL-PG-1605
7 8.4769E-8 IE-T? C-SGIO1 .EP-1E3-13 IRKPSB-CC-I2HPI
8 6.7246E-8 IE-T7 C-SGI01 HEP-1E3-13 1EP-LOOP-24
9 3.8591E-8 IE-T? C-SGIO1 HEP-IE3-13 HEP-10P14:1-5:13 iRCPIC-LF-PC403

10 3.7859E-8 IE-T7 C-SGIOI HEP-1E3-13 HEP-IOP14:1-5:13 IRCPIC-LF-PC402
11 2.3798M-8 IE-T7 C-SGI01 HEP-1E3-13 1RHPSB-FS-1EINPIA 1RHHEX-LF-1ENE2U
12 2.3798E-8 IE-TT C-SGIOI HEP-1E3-13 IRHHEX-LF-1REN2A 1RHPSO-FS-IRHPIB
13 2.2690E-8 IE-T7 C-SGIO1 HEP-1E3-13 IRHPS8-UH-IJI HPli IRHHEX-LF-IERE2A
14 2.2690E-8 IE-TT C-SGI01 HEP-1E3-13 IRHHEX-LF-IRHE2I IRUPS-U-M-IRHPIA
15 1.3665E-8 IE-T7 C-SGIO1 HEP-IE3-13 ISICKV-CC-144161
16 1.3665E-8 IE-T7 C-SGIOI REP-1E3-13 IkHCKV-CC-IEHT15
17 1.14371-8 IE-T? C-SGIO1 IEP-1E3-13 1RHHEX-LF-IRHEIU ICCAOV-FC-TV1O3A REC-I
18 1.1437E-8 IE-Ti C-SGIO1 HEP-1E3-13 1RHHEX-LF-INNE2A WCCAOV-FC-TVlO3B EEC-I
19 1.1437E-8 IE-T7 C-SGIO1 HEP-1E3-13 IRHHEX-LF-1RHE28 ICCAOV-FC-TV1O3A REC-I
20 1.1437E-8 IE-T7 C-SGIOI HEP-1E3-13 IRHHEX-LF-IRHEIA ICCAOV-FC-TV103B REC-I
21 8.7749E-9 nE-T7 C-SGIO1 HEP-1E3-13 IC(qOV-CC-I00AS IEC-10P14:1
22 8.7749E-9 IE-T7 C-SGI0I HEP-1E3-13 IEHMOY-CC-1720 REC-IOP14"1
23 7.3829E-9 IE-Ti C-SGI01 HEP-13-13 ICCAOV-FC-TV1O3A REC-!0P14:1 ICCAC

OP14:l
OP14:
0P14:!
OP1I:1

iV-FC-TVIO3B
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TABLE 8.2-11 (Continued)
"TOP CUT GETS FOR SEQUENCES GREATER THAN 1.0-7"

T7P04.MGP 12:15 9/28/1992
Top event unavailability - 2.983E-6
Number of cut sets in equation = 424
Cutoff value used last step = 1.000E-11
Longest cut set (I of events) = 8
Basic Event Data file referenced = NAPSi

1 6.5198E-7 IE-T7 C-SGIOI HEP-IE3-13 NEP-IECA3:1-16
2 3.3188E-7 IE-T? C-SGIOI IEERIR-SO-14HI lEE-BAT-II-2HR IEE-BAT-I-2HR
3 3.3188E-7 IE-T? C-SGIOI IEE-UAIY--2HR IEE-sAr-I1-20R 1EBIKR-SO-15NB
4 3.3188E-7 IE-T? C-SGIO 1EEDKR-SO-14H2 IEE-BAT-1I-2HR IEE-BAT-I-2HR
5 1.8781E-7 IE-T? C-SGIOI IEETFM-LP-IH IEE-BAT-Il-2KR lEE-BAT-l-2HR
6 1.7901E-7 IE-I? C-SGI0I 1RCPCV-FC-1455A IRCIIV--CC-RCPORV
7 1.2011E-7 IE-1? C-SGIO1 IEE-BAT-I-2HR 1EE-UAT-lt-2HR I1EUS-LU-IH
8 1.2011E-7 IE-!? C-SGIOI IEEBUS-LU-II-4 IEE-UAT-Il-2tR 1EE-BAT-I-2H1
9 1.2011f-7 IE-T7 C-SGI01 1EE-BAT-t-2HR 1EE-SAT-I I-2NR 1EEBUS-LU-IN-480

10 1.2011E-7 IE-t7 C-SGI01 1EE-BAT-l-2HR IEE-SAT-tI-2HR 1EE1U1-LU-1NI
11 9.8880M-8 IE-T? C-SGIOI lEE-UAT-I-2HR IEE-RAT-Il-2HR 1EEBUS-LMI-14-680
12 9.8880E-8 IE-T? C-SGIO1 1EEBUS-UM-IH lEE-SAT-lt-2HR lEE-IAT-1-2HR
13 9.8880M-8 IE-T7 C-SGIO IEE-BAT-I-2NR IEE-SAT-II-2HR 1EESUS-UN*-lI-4
14 1.9753E-8 IE-T? C-SGIOI IEEUS-UH-DC-111 1RCRV--FC-1455C
15 1.7'901-8 IE-T? C-SGIOt IMSRV--CC-101ABC INSTCV-CC-1408AB
16 1.79011-8 IE-T? C-SG601 IRCPCV-CC-1455AB 1RCAV--CC-RCP0RV
17 1.7880F-6 IE-T7 C-SGIOI 1RCPCV-FC-1455A 1RCRV--FC-1455C 1NCRV--FC-1456
18 7.8332E-9 IE-T? C-SGIOI 1RCRV--CC-RCPORV IRCPAT-FR-IRCPIA
19 5.8729W-9 IE-T7 C-SGI01 IEE-UAT-I-2HR IEE-BAT-I1-2H1 IEGIDO-U-IN 21EGEG-UM-2J
20 4.7271E-9 IE-T7 C-SGIOI IEP-LOOP-24 2EGtDG-IM2J IEGEDG-F$-P N IEE-DAT-lJ-21R
21 4.3866W-9 IE-77 C-SGIO lEE-BAT-I-2H0 IEE-UAT-Il-2HR ICIEDO-FR-1H 2EGEDG-IM-2J

1EP-LOOP-24
lEE-BAT"1-2HR
IEP-LOOP-24

NAPS PE1 8-198 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER THAN 1.0E-7"

T7PO6.MGP 12:18 9/28/1992
Top event unavailability - 1.103E-6
Number of cut sets in equation = 1082
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) - 6
Basic Event Data file referenced = NAPS1

I 6.8969E-8 IE-I7 NEP-IE3-3 1RHHCV-FC-1758 REC-IOP14:1
2 6.5055E-8 IE-T? IMSCKV-FO-INSS8 IRHHCV-FC-1758 REC-10P14:1
3 6.5055E-8 IE-T7 1MSCKV-FO-INS19 IRHHCV-FC-1758 REC-IOP14:1
4 5.6531E-8 IE-T7 INSAOV-FO-TVIOIC IEP-LOOP-24
5 4.1497E-8 IE-T? HEP-1E3-3 1RhMOV-FC-1700 REC-10P14:1
6 4.14971E-8 IE-T7 HEP-1E3-3 I1HAOV-FC-1701 IEC-10P14:1
7 3.9142E-8 IE-T? 1MSCKV-FO-1MS19 IRNHOY-FC-1701 REC-IOP14:1
8 3.9142E-8 IE-T? 1NSCKV-FO-1MS19 1RHMOV-FC-1700 REC-IOP14:1
9 3.9142E-8 IE-T7 1SCKV-FO-1NS58 IRHNOV-FC-1701 NEC-*1OP14-1

10 3.9142E-8 IE-T7 1MSCKV-FO-1MS58 IRHMOV-FC-1700 REC-10P1:1I
11 2.8760E-8 IE-T7 HEP-1E3-3 1RHHEX-LF-1RHE2B 1RHHEX-LF-IRHE2A
12 2.8760E-8 IE-T7 HEP-1E3-3 1RHHEX-LF-1RHE1B 1RHHIEX-LF-IRHEIA
13 2.7128E-8 IE-T7. IMSCKV-FO-1INS19 1RHHEX-LF-IRHE1B IRHHEX-LF-1RHEIA
14 2.7128E-8 IE-Ti 1MSCKV-F0-1MS58 IRNHEX-LF-1RHE29 IRNHEX-LF-IRHE2A
15 2.7128E-8 IE-77 1SCKV-FO-1NS58 1RMHEX-LF-1RHE18 1RHHEX-LF-IRHEIA
16 2.7128E-8 IE-T7 1MSCKV-FO-1NS19 IRHNEX-LF-1RHE2S 1RHHEX-LF-1RHE2A
17 1.4979E-8 IE-Ti HEP-1E3-3 IRHFEL-PO-1605
18 1.4351E-8 IE-T7 HEP-1E3-3 1RHPSB-CC-IRHPI
19 1.4129E-8 IE-T7 1MSCKV-FO-1MS19 1RHFEL-PG-1605
20 1.4,1291E-8 IE-Ti 1MSCKV-FO-1MS58 IRNFEL-PG-1605
21 1.3537E-8 IE-17 1MSCKV-FO-1NS58 IRHPSU-CC-IRHP1
22 1.3537E-8 IE-T7 1NSCKV-FO-1MS19 1RHPSS-CC-IRHP1
23 1.13841-8 IE-T7 HEP-1E3-3 1IEP-LOOP-24
24 1.0738E-8 I1-T7 1MSCKV-FO-1MS19 1IEP-LOOP-24
25 1.0738E-8 I1-T7 1MSCKV-FO-1NS58 1EP-LOOP-24
26 9.4465E-9 IE-Ti 1MSSRV-DDT7 1MSSV--FO-101C 1RNHCV-FC-1758 REC-10P14:1

27 6.4092E-9 IE-Ti HEP-IE3-3 NEP-lOP14:1-5:13 IRCPIC-LF-PC403
28 6.4092E-9 IE-Ti HEP-1E3-3 HEP-lOP14:1-5:13 IRCPIC-LF-PC402
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TABLE B.2-11 (Continued)
"TOP CUT GETS FOR SEQUENCES GREATER TMA 1.O-7"

T7P07.MGP 12:24 9/28/1992
Top event unavailability = 1.094E-7
Number of cut sets in equation = 164
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) = 7
Basic Event Data file referenced = NAPS1

----- -----------------------------------------------------------------------
I 2.6454E-s IE-T? HEP-1E3-3 HEP-1ECA3:2-5
2 2.4953E-5 IE-17 iSCKV-FO-1MS19 HEP-IECA3:2-5
3 2.4953E-8 IE-T? INSCKV-FO-INS58 NEP-IECA3:2-5
4 3.6233E-9 IE-T? 1MSSRV-DMIT? IMSSV--FO-101C REP-IECA3:2-5
5 1.4323E-9 IE-TT IMSAOV-FO-TVI01C tKSNOV-FO-#RVI01 NEP-1ECA3:2-5
6 1.2247E-9 IE-i? HEP-1E3-3 IEESKR-SO-14IH1 1EE-BAT-1t-2HR IEE-UAT-I-2HR
7 1.224?E-9 IE-T? HEP-1E3-3 1EEUKR-SO-14H2 1EE-UAi-It-2NR 1EE-BAT-I-2HR
8 1.224?E-9 IE-Ti HEP-1E0-3 1EE-BAT-I-2HR 1EE-IAT-II-2HR IEEUKR-SO-I5H8
9 1.1552E-9 IE-T? INSCKV-FO-1NS19 IEEBKR-SO-14H1 IEE-BAT-II-2NR IEE-BAi-I-2HR

10 1.1552E-9 IE-T? INSCKV-FO-iMSl9 IEEUKR-SO-14ffZ EE-BAT-II-2NR IEE-BAT*--2NR
1I 1.1552E-9 IE-I? IMSCKV-FO-1NS19 IEE-UAT-I-2HR IEE-BAi-1I-2HR 1EEBKN-SO-15H8
12 1.1552E-9 IE-Ti IMSCKV-FO-1NS58 IEE-BAi-1-2HR 11E-BAi-tI-2HR IEEBKR-SO-15H8
13 1.1552E-9 IE-T? 1MSCKV-FO-1MS58 IEEBKR-SO-14H1 1EE-SAi-II-2HR 1EE-SA-I-2HR
1U 1.1552E-9 IE-T? IMSCKV-FO-1NSS8 IEEIKR-SO-I4H2 1EE-BAT-II-2HR IEE-BAT-t-2HR
15 9.0595E-10 IE-i? IMSV--FO-1MS95 HEP-IECA3:2-5
16 6.9302E-10 IE-T? HEP-1E3-3 1EETFM-LP-1H 1EE-BAT-11-2HR 1EE-SAT-I-2HR
17 6.6056E-10 IE-!? HEP-1E3-3 IRCPCV-FC-1455A tRCRV--CC-RCPORV
18 6.53?OE-10 IE-T? 1MSCKV-FO-1MS58 IEETFM-LP-IH IEE-UAT-IR-2HR IEE-IAT-I-2HR
19 6.5370E-10 IE-T? IMSCKV-FO-1MS19 IEETFM-LP-1H 1EE-BAT-I-2HR IEE-UAi-I-2HR
20 6.230?E-10 IE-T? INSCKV-FO-1MS58 IRCPCV-FC-1455A IRCRV--CC-RCPORV
21 6.230?E-10 1E-T7 INSCKV-FO-1WS19 1RCPCV-FC-1455A 1RCRV--CC-RCPORV
22 4.4323E-10 IE-17 HEP-1E3-3 1EE-BAT-R-2HR 1EE-BAT-I-20HR IEEWUS-LU-IH
23 4.4323E-10 IE-T? HEP-1E3-3 1EE-BAT-R-2HR IEE-DAT-11-20R IEEBUS-LU-1H-480
24 4.4323E-1O IE-T? HEP-1E3-3 IEE-SAT-R-2HR IEE-UAT-11-2HR IEEBUS-LU-1H1
25 4.4323E-10 IE-i? HEP-lE3-3 1EEBUS-LU-IHI-4 IEE-BAT-II-2NR 1EE-IAT-I-2HR

NAPS IPE B-200 12-13-92



TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER THAN 1.0E-7"

T7P23.MGP 12:23 9/28/1992
Top event unavailability = 1.796E-7
Number of cut sets in equation = 319
Cutoff value used last step = 1.000E-11
Longest cut set (# of events) = 8
Basic Event Data file referenced = NAPSI

1
2
3
4

5
6
7
a
9

10
11
12
13
14
15
16
1?
Is
19
20
21

5.0370E-B
4.7312E-8
3.8"4E-9
3.884E-9
3.4404E-9
3.6404E-9
2.7048E-9
2.1464E-9
2.1464E-9
1.9010E-9
1.9010E-9
1.6820E -9
1. 6820E-9
1.4897E-9
1.4897E-9
1.32161E-9
1 .3216E-9
1.3216E-9
1.3216E-9
1.3216E-9
1.3216E-9

IE-I7
IE-77
IE-17'
IE-Ti
IE-Tl
IE-I?
IE-T7
IE-Ti
IE-Ti
IE-17
IE-T7
IE-1i
IE-T7
IE-TT
IE-Tl
IE-Tl
IE-TT
IE-T7
IE-T7

IE-T7
IE-T7

1OSNV--PG-IOS38 C-LON
ISICKV-CC-838689 C-LON
HEP-NO-PROCEDURE 1CNCKV-FO-1CH254
HEP-NO-PROCEDURE 1CHCKV-FO-1CH254
HEP-NO-PROCEDURE ICHCKV-FO-1CH254
SEP-NO-PROCEDURE ICHCKV-FO-1CH254
ISUICV-FC-SW1O28 IEEBUS-UH-DC-I
1SICKV-FC-1SI47 C-LO0
1SICKV-FC-1S147 C-LOB
ISICKV-FC-IS147 C-L08
ISICKV-FC-IS147 C-L08
ICHPAT-CC-FSIABC C-LO8
1CHPAT-CC-FSIABC C-L08
ICHPAT-CC-FSIABC C-LOS
ICHPAT-CC-FSlABC C-L08
ISINOV-CC-11150D C-LO8
1SSHOV-CC-11158D C-L08
1SIMOV-CC-1115CE C-L08
ISIMOV-CC-1115CE C-L08
1SINOV-CC-867836 C-L08
ISIMOV-CC-867836 C-L08

C-SOt01
C-SGIO|
C-LOB

C-L08
C-L08
C-L08
C-LO8

C- SON01C-SGI01
C-SGI01
C-sGO01
C-SGIOI
C-SGIOI
C-SGIOI
C-S6101
C-SGI01
C-SGIO1
C-SGIO01
C-SGIOO
C-SGIO01
C-SGIO1
C-SONI0

HEP-1ECA3:3-27
NEP-IECA3:3-27
C-SGIO01
C-SGI01
C-SGIO01
C-SGI01
C-SGI01
SEP-IECA3:3-27
SEP-1ECA3:3-27
NEP-1ECA3:3-27
HEP-1ECA3:3-27
SEP-1ECA3:3-27
HEP-1ECA3:3-27
SEP-1ECA3:3-27
SEP-IECA3:3-27
HEP-1ECA3:3-27
SEP-1ECA3:3-27
REP-1ECA3:3-27
HEP-1ECA3:3-27
HEP-1ECA3:3-27
SEP-IECA3:3-27

SEEP-IECA3:3-27 1SIPSU-tM-ISIPIA
SEEP-IECA3:3-2i ISIPSS-NM-1SNPIO
HEP-1ECA3:3-27 1SSPSI-FS-1SNPIA
SEEP-1ECA3:3-27 ISIPSB-FS-1SIPIO
SEEP- IECA3:3-27
I1S IP SO-U-W- I S IP1IA
ISNPSU-W4- SSPIS
1SNPSO-FS-ISNPIO
ISIPSB-FS-ISIPIA
1SIPSI-UtNI- SP1A
ISNPSE-im- ISSP1U
1SNPS8-Fs-1SSP1,
1SSPSO-FS-1SSP1A
ISIPSU-U54- ISNP1A
ISSPSS-U-IJM SNP1
isIPSu-taq-ISgpiB
ISIPSB-UH- ISIPlA
ISNPSB-tH- ISNP1U
ISIPSOUH-WISSPIA

NAPS IPE- B-201 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT BETB FOR BEQUENCES GREATER THAN 1.03-7"

T7P26.MGP 12:21 9/28/1992
Top event unavailability = 3.848E-7
Number of cut sets in equation = 310
Cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) = 7
Basic Event Data file referenced = NAPS1

I 3.5210E-S IE-1T HEP-NO-PROCEDURE 1CHCKV-FO-ICH254 C-LO8 HEP-IE3-3
2 3.3212E-8 IE-T? HEP-NO-PROCEDURE 1CHCKV-FO-1CH254 C-LOS 1NSCKV-FO-INS58
3 3.3212E-8 IE-T7 HEP-NO-PROCEDURE ICHCKV-FO-1CH254 C-LOS INSCKV-FO- 1N19
4 1.9456E-s tE-? ISICKV-FC-IS147 C-LOS HEP-1E3-3
5 1.8352E-8 IE-T? ISICKV-FC-lS147 C-LOS 1NSCKV-FO-INS58
6 1.8352E-8 IE-1T ISICKV-FC-1S147 C-L08 IMSCKV-FO-NS19
7 1.5246E-8 IE-Ti ICHPAT-CC-FSIABC C-LOS HEP-1E3-3
8 1.43B1E-8 IE-T? 1CHPAT-CC-FSIABC C-L0S 1MSCKV-FO-1NSSO
9 1.43SeE-S IE-T 1CHPAT-CC-FSlAUC C-LOS 1NSCKV-FO- 1NS19
10 1.19M•8E- IE-17 ISIMOV-CC-1115D C-LOS NEP-IE3-3
11 1.1980E-8 IE-IT ISIMOV-CC-867836 C-LOS HEP- 1E3-3
12 1.1980E-8 IE-?T ISIMoV-CC-1115CE C-LOS HEP-103-3
13 1.1300E-8 IE-17 ISIMoV-CC-867836 C-L08 INSCICV-FO- 1519
14 1.1300E-8 IE-ft lSINOV-CC-867836 C-LoS INSCKV-FO-1MS58
1s 1.1300E-8 IE-1t ISIiOV-CC-1115BO C-LOS INSCMV-FO- INS19
16 1.1300E-e IE-17 ISIMOV-CC-1115B0 C-LOS 1NSCKVLFO-INS58
17 1.1300E-8 IE-I? ISIMOV-CC-1115CE C-L08 INSCKV-FO-1NS19
1S 1.1300E-S IE-T7 ISIMOV-CC-1115CE C-L08 1SCKV-FO-INS58
19 4.O22?E-9 IE-T? HEP-NO-PROCEOURE 1CNCKV-FO-ICH254 C-L08 INSSRV-DITt 1NMSSV--fO-101C
20 3.6489%-9 Ie-It ISIMOV-FC-1115D IS1NOV-FC-11150 C-L08 HEP-1E0-3
21 3.64891E-9 IE-T? ISIMOV-FO-1115E ISIMOV-FO-1115C C-L08 HEP-1E0-3
22 3.4418E-9 IE-I? ISIMOV-FO-1115E ISIMOV-FO-1115C C-LOA 1SCKV-FO- INS58
23 3.4418E-9 IE-T7 1SIHOV-FC-1115D 1SIMOV-FC-1115B C-L08 IMSCKV-FO-INS19

NAPS XPE B-202 12-15-92
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TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THRM 1.0B-7"

T8P02.MGP 12:16 9/28/1992
Top event unavailability = 2.518E-6
Number of cut sets in equation - 353
Cutoff value used last step - l.OOOE-11
Longest cut set (I of events) 7
Basic Event Data file referenced NAPSI

1 1.3570-6 IE-Te C-T01 HEP-0AP55-20HR C-RC303
2 1.3374E-7 IE-T8 C-LT01 C-RC303 2IAIAS-LF-OUTIA ,EC-2AP28

3 1.8917E-8 IE-T8 C-TO1 2EEBUS-UIM-2H-480 2HVTCV-FC-TCV266 C-RC303
4 1.8917E-8 IE-T8 C-ATO1 2EEBUS-UH-2H11-1 2HVTCV-FC-TCV266 C-RC303

S 1.8917E-8 IE-TO C-LT01 2EEBUS-UI-ZHI- 1 2NVPCV-FC-223581 C-RC303
6 1.8917E-8 IE-T8 C-LT01 2EEBUS-UM-2N-480 2HVICV-FC-223581 C-RC303

7 1.8917E-8 IE-TO C-AT01 2EEBUSIM-2UH1-4 2HVPCV-FC-22351e C-Rc303
8 1.8917E-8 IE-Te C-LTO1 2HVTCV-FC-TCV266 2EESUS-UI-2H C-RC303

9 1.89171-S IE-TO C-LT01 2HVMPV-FC-223591 2EEMUS-UN-2H C-RC303
10 1.8821E-8 Il-T8 C-.To1 2HVPAT-FR-HVPZ2A 2HVCHU-CC-M V4 C-Rc303
11 1.8821E-8 rE-T8 C-LT01 2HVPAT-FR-HVP20A 2HVCHU-CC-INE4 C-RC303

12 1.6537E-8 IE-TO C-LT01 2HVCHU-M--2HVE411 2EElKR-S0-258H C-RC303

13 1.6537E-8 IE-TO C-LT01 ZNVCHU-UH-2HVE48 2EEBKR-SO-21H1 C-RC303
14 1.653TE-8 IE-TO C-LTOS 2HVCHU-JH-2HVE14 2EESIR-SO-24H4 C-RC303
15 1.653TE-8 IE-T8 C-LTOI 2HVCHUJ-UM-2NVE14 2E19KR-$0-2&H2 C-RC303
16 1.2835E-8 IE-T8 C-LT01 2HVTCV-FC-TCV266 2HVFA1*-FR-2Ff07 C-RC303

17 1.1908E-8 IE-T1 C-tT01 ZEEBUS-UH-211-1 C-RC303 2,VCHIU-FS-2111v49 REC-MP-C-MR-2

18 1.1908E-8 IE-TB C-T01 2EEBUS-UH-21H1-4 C-RC303 2HVIHU-FS-2H41VE REC-wP-C-HR-2

19 1.1905E-8 IE-T C-1.T01 2EEBUS-UIJ-2H C-RC303 2HVCHU-FS-2NVE4B REC-NIP-C-IIR-2

20 1.1908E-8 It-TO C-LT01 2EEBUS-UM-2H-480 C-RC303 2HvCHU-FS-2HVlEB REC-OW-C-10-2

21 1.1382E-8 IE-TO C-T01 2EEBUS-UM-2H1-1 2HVHOV-FC-211B C-Rc303

22 1.1382E-8 IE-18 C-LT01 2E1EBS-UN-2H1-1 21VwOe-FO-11238 C-RC303
23 1.1382E-8 I.-T C-1.101 2IEBUS-us -2u--480 2HVMW-FO-NOO238 C-RC303

NAPS IPE B-203 12-15-92



TABLE B.2-11 (Continued)
!'TOP CUT BETS FOR BEQUENCES GREATER THAN 1.09-7"

T8P06.MGP 12:20 9/28/1992
Top event unavailability = 6.059E-7
Number of cut sets in equation = 357
Cutoff value used last step = 1.000E-11
Longest cut set (I of events) = 6
Basic Event Data file referenced = NAPS1

I 1.9354E-7 IE-IS C-LTO1 NEP-OAP55-20HR HEP-OAP5S-AOHR
2 1.2153E-7 IE-T8 C-L1rO 1SW-HOTWEA-9O ISWPIP-IM-HDRA HEP-OAP55-40HR 2HVSrR-PG-2HVS11
3 4.05OOE-8 IE-TS C-LIO1 ISUPIP-UH-HORA ISU-COLOUEA-3NO NEP-OAPSS-4OHU 2NVSVR-PG-2NVSH i
4 1.9103E-8 IE-TS C-LIr01 EP-OAP55-40HR 2IAIAS-LF-OUTIA REC-2AP28
S 8.1512E-9 IE-T8 C-L0I1 ISU-HOTWEA-9MO ISMPIP-UIM-HDRB HEP-OAP55-4OHR 2HVSIR-PL-2iHVSIA
6 6. M4E-9 IE-18 C-LTOI 2EEUUS-UH-2H-480 HEP-OAP55-40HR 2HVCHU-FS-2HVE40
7 6."74E-9 IE-18 C-LTOI 2EEBUS-UM-2H HEP-OAP5S-4OHR 2WVCHU-FS-2HVE14
8 6. T74E-9 IE-TS C-LTOI ZEEBUS-tM-ZHI-4 REP-OAPSS-40HR 2HVCNU-FS-2HVE4&
9 6.774E-9 IE-T8 C-Ld01 2EEBUS-UM-2M1-I HEP-OAPSS-40HR 2HYCHU-FS-2HVE49

10 5.104'4E-9 rE-T8 C-L001 2NVCHU-CC-HVE4 NEP-OAP5S-40HR 2HVCHU-FR-2HVt4A
11 4.8T74E-9 IE-T8 C-LiO? 2HVCHU-UN4-2HVE&C HEP-OAP5S-4OHR 2HVCHU-FR-2HVE4A 2HVCHUJ-FS-2HVE4I
12 4.8174E-9 IE-18 C-LTO1 2HVCHU-AM-2HVE49 HEP-OAP5S-40HR 2HVCHU-FR-2HW'.A 2VCHU-FS-2HVE4C
13 2.T7T1E-9 IE-T8 C-LTO1 ISv-COtDWEA-30 ISWPIP-UM-H0R3 HEP-OAP55-40HO 2HVSTR-PL-2HVS1A
14 2.7021E-9 IE-T8 C-Li01 2EEBUS-tM-MH1-4 2HVPCV-FC-223561 HEP-OAPSS-40HR
15 2.7021E-9 IE-T8 C-Lir0 2EEBUS-UH-2H-480 2HVTCV-FC-TCV266 HEP-OAP5S-4OHR
16 2.7021E-9 IE-T8 C-LT01 2HVTCV-FC-TCV266 2EEBUS-UM-2N NEP-OAP55-40HR
I? 2.7021E-9 IE-T8 C-Ld01 2EESUS-UM-2H-480 2NVPCV-FC-223581 NEP-0AP55-40HR
18 2.7021E-9 IE-r8 C-LI01 2EESUS-WM-2N1-1 2HVPCV-FC-2235i1 NEP-OAP5S-4OHR
19 2.7021E-9 IE-18 C-LT0I 2MVPCV-FC-223501 2EESUSA--2N HEP-OAP55-40HR
20 2.7021E-9 IE-78 C-LTO1 2EEiUS-UL-2H?-1 2HVTCV-FC-TCV266 NEP-OAP55-40HR
21 2.68bE-9 IE-TB C-LTOI 2HVPAT-FR-HVP20A 2NVCHU-CC-HVE4 fEP-OAPS5-4OHR
22 2.688ME-9 IE-18 C-LTOI 2HVPAT-FR-NVP22A 2HVCHU-CC-HYE4 HEP-OAP55-40HR
23 Z.537ZE-9 IE-T8 C-LWO 2MVPAT-FR-MVP20A 2HVC-UWN-2HW4B NEP-OAP5S-40HR 2NVCNU-FS-2HVE4C

NAPS IPE- B-204 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.03-7"

T8P22.MGP 12:14 9/28/1992
Top event unavailability - 3.169E-6
Number of cut sets in equation = 1069
Cutoff value used last step = 1.OOOE-l1
Longest cut set (I of events) = 6
Basic Event Data file referenced = NAPS1

------------------------------------------------------------------------------
1
2

3
4
5
6
7
8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

1.8695E -6
6.0381E-7
4.4481E-7
5.9009E-8
2.4418E-8
2.0641E-8
1.0694E-8
9.6778E-9
3.125?E-9
2.3026E-9
2.0641E-9
1.3689E-9
1. 3689F- 9
1.3689E -9
1. 3689E -9
1.3689E-9
1.3689E-9
1.3689E -9
1.3619E-9
1.3619E-9
1.1967E-9
1.1967E-9
1.1967E-9
1.1967E -9
9.2879E- 10
8.6169E- 10

IE-18
IE-18
IE-T8
IE-78
IE-T8
IE-78
IE-T8
IE-T8
IE-T8
IE-T8
IE-T8
IE-i8
IE-T8
IE-TO
IE-18
IE-T8
IE-T8
IE-T8
IE-TS
IE-T8
IE-T8

IE-T8
If-T8
IE-T8
IE-T8

IFUTRB-FR-12HP2
IFWTRB-FS-IFWP2
1FWTRU-UM-1FPP2
1NSAOV-CC-111Am
1FWHEP-1FW1543
IFWCKV-FC-IFU148
IMSAOY-FC-TV1198
1FWTRB-FR-12HP2
IFWfRB-FS- IF•P2
IFWTRB-UM- IFPP2
IFUCKV-CC-ALLAFW
IFWTRB-FR-12HP2
IFWTRB-FR-12HP2
IFUTRU-FR-12HP2
IFUTRO-FR-12HP2
IFUTRO-FR-12HP2
IFWTRB-FR-12HP2
IFUTRI-FR-12HP2
IFUTRO-FR-12HP2
IFWTRB-FR-12HP2
1FUTRO-FR-12HP2
IFUTRB-FR-12HP2
1FWTRB-FR-12HP2
IFUTRB-FR-12HP2
1FrITRD-FR-12HP2
1FUTRB-FR-12HP2

NEP-OAP55-1OHR
NEP-OAP55-1ONR
HEP-OAP55-IORE
HEP-OAP55-lOHR
PEP-OAP55-10RE
HEP-OAP55-lONR
INSAOV-FC-TV111A
21AIAS-LF-OUTIA
21AIAS-LF-OLTIA
21AIAS-LF-OUTIA
NEP-OAP55-1OHR
2HVTCV-FC-TCV266
2HVPCV-FC-223591
2EEBWUS-40-2H1 -I
2EEBUS-UM-2H0-4
2EEBUS-U94-2H-480
2EEBUS-UM-2NI-1
2EEBUS-AM-2H-480
2HVPAT-FR-HVP20A
2NVPAT-FR-NVP22A
20VCHU-UH-2HVE4U
2HVCHU-UM-2HVE49
2HVCHU-UH-2HVE49
2HVCHU-UM-2NVE'B
20VTCV-FC-TCV266
2EEBUS-UM-2HI-I

HEP-0AP55-10HR
REC-2AP28
REC-2AP28
REC-2AP28

2EEMUS-UN-2H
2EEBUS-UN-2H
2HVTCV-FC-TCV266
2HVPCV-FC-223591
2HVTCV-FC-TCV266
2HVPCV-FC-223551
2HVPCV-FC-223581
2IVCHU-CC-HVE4
2HVCMJ-cC-HVE4
2EEBKR-SO-24H2
2EEBKR-SO-24H4
2EESKR-SO-25H8
2EEBKR-SO-24MI
2HVFAN-FR-2FMOT
2HVCHU-FS-2HVEf4 REC-MMP-C-ME-2

NAPS IPE 8-205 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER THAN 1.OE-7"

T9AP02.MGP
Top event unavailability
Number of cut sets in equation =
Cutoff value used last step =
Longest cut set (I of events) -

Basic Event Data file referenced =

12:23
1.719E-1

11
1.000E-3

NAPS1

9/28/1992

1
2
3
4

5
6
7
8

9
10
11
12
13
14
15

2.6372E-8
1.1253E-8
1.0442E-8
8.0561E-9
7.9821E-9
4.50t 11E-9
4.3846E-9
4.270•-9
4.2316E-9
4. IT70-9
4.0331E-9
3.8155E-9
3..376E-9
3.4060E-9
3.2254E-9

C-HVO5
IEGEDG-FS-IN
IEGEDG-FR-IN
C-HV05
C-HV05
IEGEOG-FS-1i
C-HV05
1EGEDG-LJq-IN
IEGEDG-UM-IN
1EGEDG-FR-IN
C-HV05
C-HV05
1EGEDG-FS-IH
IEGEOG-FS-1N
C-HV05

1FUPSU-UH- IFMP3U
C- HV05

1FUTRB-FR-24HP2
HEP- 1AP22:5
C-HV05
1FWTRB-F$-1FIP2
C- NYv5
C- HV05
C-HV05
IFWPSO-FR-24HP38
1FUWEP-IFW546
C- HVO5
C - HV05
1FUCKV-FC- 1FW183

IFWlTR-FR-24HP2
1FUPSD-UM- IFUP3S
1FWPSBUM- 1FUP31
1FWPSE-FS- 1FUP39
C-OS05
1FIwPS-IM-IF'P38
1FIPSU-UI4-IFUP38
IFWTRU-FR-24HP2
HEP-1AP22:5
IFUPSB-UM-FFWP30
1FUTRB-FR-24HP2
1FUTRU-FR-24HP2
1FWTRU-FR-24HP2
HEP-1AP22:5
1FVTRO-FR-24HP2

C-OS05
IFUTRB-FR-24HP2
1FWTRB-FR-24HP2
C-OS05

C-H105
IFWTRI-FR-24HP2
C-aMS
1FWPSB-FS-IFUP3B
C-OS05
1FUTRS-FR-24HP2
C-OS05
C-OS05
IFWPSO-FS-1FUP39
C-OS05
C-OS05

C-HI05
C-Gs05
C-as05
C-N105
T9A-FREa-4160-1H
C-os05
C-H105
C-oS05
C-H105
C-OS05
C-H105
C-HIOS
C-oS05
C-H105
C-H105

T9A-FREO-&160-IN
C-N105

19A-FREO-4160-IN
REC-IFRH:1-4
C-NI05
T9A-FREC-4160-IN
C-A105
T9A-FREO-500KV-1
C- 105
T9A-FREO-4160-IH
T9A-FREO-4160-IN
C-H105
T9A-FREO-SOYKV-1
T9A-FREO-4160-IN

REC-1FRH:1-4
T9A-FREO-500lCV-1 REC-IFRH:1-4
M9A-FREQ-SOOKV-I REC-IFRH:1-4

REC-IFRH:1-4

T9A-FREO-RSST-C REC-IFRH:1-4
REC-1FRH:1-4
T9A-FRE0-500SV-1 REC-1FRH:1-4
REC-1FRN:1-4
19A-FREO-RSST-C REC-IFRN:1-4
REC-IFRN:1-4
REC-IFRH:1-4
19A-FREO-SOOIV-1 REC-IFRN:1-4
REC-IFRN:1-4
REC-IFRH:1-4

NAPS IPE B-206 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER THAN 1.09-7"

T9APlO.MGP 12:23 9/28/1992
Top event unavailability = 1.311E-7
Number of cut sets in equation = 87
Cutoff value used last step = 1.O00E-11
Longest cut set (# of events) = 8
Basic Event Data file referenced = NAPSi

1
2
3
4
5
6
7
8

9
10
11
12
13
14
15
16
17
18
19
20

9.1124E-9
8.1454E6-9
8.1454E-9
8.1454, -9
4.8308E-9
4.3181E-9
4.3181E-9
4.3181E-9
3.8883E-9
3.6083E-9
3.4757E-9
3.4757E-9
3.4757E-9
3.38891[-9
3.2253E-9
3.2253E-9
3.2253E-9
3.0015E-9
2.5716E-9
1.9323E-9

T9A-FREa-4160-1H C-HV05
T9A-FREa-4160-1H C-HV05
T9A-FREQ-4160-1H C-HVO5
T9A-FREO-4160-1H C-HV05
IEGEDG-UM-1H T9A-FREQ-500KV-1
IEGEDG-IM-IH 19A-FREa-500KV-1
IEGEDG-UM-1H 19A-FREO-500KV-1
IEGEOG-UM- IN T9A- FRE0-500KV-t
T9A-FREQ-500KV-1 IEGEDG-FS-1H
IEGEDG-FR-1H gA-FREQO-50KV- 1

T9A-FREO-SOOKV-1 1IEGEDG-FS-IH
T9A-FREQ-SOOKV- I EGED.G-FS-1H
T9A-FREG-500KV-1 IEGEDG-FS-1H
T9A-FREO-4160-1N C-HVO5
IEGEOG-FR-IN T9A-PFRE-SO0KV- 1
IEGEDG-FR-IH 19A-FREO-500KV-1
IEGEDG-FR-IN T9A-FREO-SOOCKV-I
19A-FREO-4160-1H C-HV05
19A-FREa-4160-IN C-HV05
I9A-FREO-RSST-C IEGEDG-U4- IN

IRCPORV- T3
IRCPORV-T3
IRCPORV-13
1RCPORV-T3
C- HV05
C- HV05
c -HV05

C-MV05
C-HV05
C-H VO5

C-NV05C-Hv05

C -HV05
IRCPORV-13
C-HVO5

C-HV05
C- HV05
IRCPORV-T3
IRCPORV-T3
C-Rv05

IRCRV- - 1F- 455C
IRCRV--FO-1455C
IRCRV-4-O-1455C
1RCRV--FO-1455C
IRCPORV- 13
1RCPORV-13
IRCPORV-T3
IRCPORV- 73
IRCPORV-13
IRCPORV-T3
1RCPORV-13
IRCPORV- T3
IRCPORV-T3
IRCRV-4-O-145SC
IRCPORV-13
IRCPRV- 13
IRCPORV-T3
1RCRV- -PO-1455C
1CRV- -4f- 1455C
IRCPORV-T3

HEP-IESI:3 1EE-GAT-It-
ISIMOV-FC- 18601
ISIMOV-FO- 18629
ISIMOV-FC- 18630
IRCRV--FO-1455C NEP-IESI:3
1RCRV--FO-1455C ISIMOV-FO-1
lRCRV--PO-1455C 1SIMOV-FC-1
IRCRV--4O-1455C SIMOV-FC-1
1RCRV--FO-1455C NEP-1ESI:3
1RCRV--PO-1455C HEP-1ESI:3
IRCRV--FO-1455C ISIMOV-FO-1
IRCRV--FO-1455C ISImOV-FC-I
IRCRV--FO-1455C 1SIMOV-FC-1
SIPSI-UH-ISIP1B

IRCRV-*FO-1455C ISINOV-FC-1
1RCRV--PO-1455c lSImOV-FO-1
IRCRV-*FO-1455C ISIPOV-FC-1
ISIPSO-FS-ISIPIS
ISICKV-FO-15147
IRCRV--FO-1455C HEP-1ESI:3

2HR 1EE-BAT-I-2H1

8628
8609
8638

8628
8630
a860

IEE-BAT-II-2HR 1IE-BAT-I-2HR

IEE-IAT-1I-2HR 1IEE-BAT-I-2HR
1EE-9AT-It-2HR I1EE-AT-I-2NR

1860
18628
8639

1EE-SAT-II-2NR 1EE-UAT-1-2HR

NAPS IPE B-2 07 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.09-7"

T9AP13.MGP 12:24 9/28/1992
Top event unavailability = 1.022E-7
Number of cut sets in equation - 84
Cutoff value used last step = 1.000E-11
Longest cut set (I of events) = 9
Basic Event Data file referenced = NAPSI

2

3
4
5
6
7
8
9

10
11
12
13
its
15

1.2151E -8
7.3125E-9
7.3125E-9
6.4431E-9
5.1860E-9
4.8125E-9
3.8766E-9
3.8766t-9
3.4055E-9
3.1203E-9
3.1203E-9
2.8956E-9
2.8956E-9
2.5772E-9
2.0744E-9

19A-FREO-4160- IN
T9A-FREO-4160- I
19A-FREO-4160-IN
IEGEDG-JN- IH
T9A- FREO-50OKV- 1
1EGEDG- FR- IN
IEGEDG-UM- IN
IEGEDG-UN- IN
T9A-FREG-4160-IN
T9A-FREO-500KV- 1
T9A-FREO-SO"KV- 1
IEGEOG- FR- IN
IEGEDG- FR-IN
T9A-FRE0-RSST-C
1EGEDG-FS- IN

C - NV05
C-NV05
C-NVOS
T9A-FREO-500KV-1
1EGEOG-FS-IH
T9A-FREQ-500KV-I
T9A-FREO-SOOKV-I
T9A-FREO-SO0KV-I
C-MV05

1EGEDG-FS-IN
1EGEDG-FS-IN
T9A-FRE0-5OOKV- 1
T9A-FREO-500KV- 1
1EGEDG-UN- 1H
T9A-FREO-RSST-C

1RCPORV-13
1RCPORV-T3
1RCPORV-13
C-" V05
C-NV05
C- HV05
C-HV05
C-NV05
1RCPORV-73
C-NVO5
C- HV05
C- HVO5
C-HV05
C-NV05
C-HV05

IRCRV--FO-1455C
IRCRV--FO-1455C
IRCRV--FO-1455C
1RCPORV-T3
1RCPORV-T3
1RCPORV-T3
IRCPORV-T3
IRCPORV-13
IRCRV-4-FO1455C
IRCPORV-13
IRCPORV-T3
IRCPORV-T3
1RCPORV-T3
IRCPORV-T3
1RCPORV-T3

1SWTCV-FC-SW1028
1SINOV-FC- 11156
ISIMOV-FO-1115E
1RCRV--FO-1455C
IRCRV-FO-1455C
1RCRV--FO-1455C
1RCRV--FO-1455C
IRCRV--FO-1455C
ICNPAT-FS-ICHPI1
IRCRV--FO-1455C
IRCRV--FO-1455C
1RCRV--FO-1455C
IRCRV--FO-1455C
IRCRV--FO-1455C
IRCRV--FO-1455C

C-OS05

C'OSO5

ISUTCV- FC- SVI02B
ISWICV- FC-SW1028
ISUTCV- FC-SIf023
ISIMOV-FO-1115E
ISIMOV-FC-11159
C-0S05
ISIIOV-FO- 1115E
ISIMOV-FC- 11158
lSIWoV-FC-I1115
ISIMOV-FO-1115E
ISUWCV-FC-SIl1029
ISUTCV-FC-S11023

C-HI05
C-N105
C-HI05
C-OS05
C-S05
C-QSO5
C-0S05
C-OSO5
C-.0105
C-as05
C-CS05
C-OS05
C-OS05
C-0s05
C-OSos

C-H105
C-N105
C-N105
C-N105
C-N105

C-N105
C-N105
C-NH05
C-if05
C-N105
C-N105

NAPS IPE B-208 12-IS-92



TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER THAN 1.OE-7"

T9ATRP02.MGP
Top event unavailability
Number of cut sets in equation =
Cutoff value used last step =
Longest cut set (I of events) =
Basic Event Data file referenced =

12:19
8. 327E-7

23
1.OOOE-1

I
NAPSI

9/28/1992

1
2
3
4
5

6
7
8

9
10
11
12
13
14
15
16
17
18

1.1051E-7
5.3211E-8
4.71540-8
4.3758E-8
2.8209f-8
2.2705E-8
2.1215E-8
2.1215F-8
2.1070E-8
1.8862E-8
1.7503E-8
1.276"E-8
1.2764E-8
1.276"F-8
1.2764F-8
1.1283E - 8
1.12471-8
1.1247E-8

79A- FREO-4160- if
T9A- FREO-4160- IN
TMA- FREa-5OOKY- 1
1E0E1G- FR- IH
IEGEDOG-IU-1H
T9A- FREO-500KV- 1
T9A- FREO-4160-1H
T9A-FREO-4 160-IH
IEGEOG-FR- IN
1E0EDG-FS- IN
T9A-FRED-RSST-C
T9A- FREQ-4160-1N
T9A-FREO-4160-IN
T9A-FRIE-4160- IN
T9A- FREC-4160- IN
T9A- FREO-RSST-C
1EGE0G-UP- IN
1EGEG1-UN- IH

IHVCHU-U- -IHVEI4 C-LTOI
1NVCHU-FS- IHVE4I C-LTOI
1EGEDG-FS-1N 1HVCHU-UM- INVE&8
T9A-FREQ-500KV- I 1HVCHU-UN-1NVE48
T9A-FREa-500KV-1 INVCHU-FS- 1NVE14
IEGEDG-FS-IN 1NVCHU-FS-1NVE4
IHVTCV-FC-TCV167 C-LTO1
IHVPCV-FC-123581 C-LT01
19A-FRE0-500KV-1 INVCHU-FS-1NVE68
T9A-FREO-RSST-C IHVCNU-WI- IHVE14
1EGE0G-FR-IN IHVCHU-UM- 1HVE14
1HVMN0-FO-NW137 C-LTOI
1HVMOD-FC-N0l138 C-LTO1
IHVNOV-FC-111U C-LTOI
1HVMOV-FC-1138 C-LTOI
IEGEOG-UM- iN IHVCHU-FS- 1HVE4
T9A-FREO-500KV-1 IHVPCV-FC-123581
T9A-FREC-500KV- I 1HVTCV-FC-TCV16?

HEP-OAPSS-20HR
NEP-OAP55-20HR
C-LTOl
C-LTOI
C-LT01
C-LT01

REP-OAPS5-2OHR
HEP-OAP55-20HR
C-LTOI
C-LTO0
C-LTOI
HEP-OAP55-20HR
NEP-OAP55-20HR
NEP-OAPS5-20HR
NEP-OAPS5-20HR
C-LT01"
CALT01
C-LT01

C-RC303
C-RC303
REP-OAP55-208R
NEP-OAP55-20HR
NEP-OAPSS-20HR
REP-OAP55-20R
C-RC303
C-AC303
KEP-OAP55-20HR
REP-0AP55-20NR
NEP-OAP55-20HR
C-RC303
C-RC303
C-RC303
C-RC303
NEP-OAP55-20HR
HEP-OAP55-20HR
NEP-OAP55-20R

C-GS05C-GS05
C-RC303
C-RC303
C-RC303
C-RC303
C-OS05
C-0sOs
C-RC303
C-RC303
C-RC303
C-as05
C-oS05
C-OS05
C-0S05
C-RC303
C-RC303
C-RC303

c-aSo5
C-CS05c-aSO5

C-OS05

C-asosC-CS05

c-as05

C-asos
C-GS05

NAPS IPE B-209 12 -15-92



TABLE B.2-11 (Continued)
"TOP CUT BETS FOR SEQUENCES GREATER THAN 1.03-7"

T9ATRP06.MGP 12:24 9/28/1992
Top event unavailability = 1.066E-7
Number of cut sets in equation = 79
Cutoff value used last step = 1.000E-11
Longest cut set (I of events) 7
Basic Event Data file referenced = NAPSi

-------------------------------------------------------------------------------
I
2
3
4
5
6
7
8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

1.6686W-8
8.0344E -9
7. 1199E -9
6.6071E-9
4.2593E-9
3.4283E -9
3.2033E-9
3.2033E-9
3.1814E-9
2.8480E-9
2.6428E-9
1.92T3E-9
1.9273E-9
1.9273E-9
1.9273E-9
1.7037E-9
1.6982E -9
1.6982E- 9
1.64451-9
1.3713E-9
1.3668E-9
1.3668E -9
1.2726E-9

T9A-FREO-4160-iNH IHVCHU-UM-1HVE4B C-LT01
T9A-FREQ-4160-1N 1HVCHU-FS-1HVE4U C-LTOI
19A-FREO-500KV-1 1EGEDG-FS-1N 1HVCHU-UM-INVE!8
IEGEDG-FR- IN TgA-FREO-SOOKV-1 1HVCHU-UM-IHVE49
IEGEOG-UN- IN T9A- FREQ-SOOKV- I 1HVCHU- FS- 1HVE4B
19A- FREO-500KV- 1 1EGEOG-FS- IN 1HVCHU- FS- INVE4B
r9A-FREC-4160- 1ff 1NVPCV-FC- 123581 C-L01
T9A-FREQ-4160-iN 1NVTCV-FC-TCV161 C-LTOI
IEGEOG-FR-iN T9A-FREE-500KV- I NHVCHU-JFS-1HVE46
IEGEDG-FS-IH T9A-FREa-RSST-C IHVCNU-UM-IHVE4U
19A-FREO-RSST-C IEGEDG-FR- IN IHVCHU-UIN-1HVE48
19A-FREO-4160-1H 1IHVOV-FC-1130 C-LT01
19A-FREO-4160-1H IHVMOV-FC-111U CLT01
T9A-FREO-4160-IN INVMOD-FO-NWX137 C-LV0
T9A-FREQ-4160-IH 1NVMW0-FC-N0D138 C-LTOI
T9A-FREO-RSST-C 1EGEOG-UM-IH IHVCHU-FS-IHVE48
1EGEDG-UH-IN T9A-FREO-SOOKV-1 INVTCV-FC-TCV167
1EGEDG-UN-IN T9A-FREO-SOCKV- I 1VPCV-FC-123581
T9A-FREO-4160-1N INVCHU-INJ-1HVE4U C-LT01
IEGEOG-FS-IN T9A-FREa-RSsl-C IHVCHU-FS-1IHVE4S
T9A-FREO-500KV- 1 1EGEDG-FS- IH 1HVPCV-FC-1235B1
T9A-FREO-SOOKV-1 IEGEOG-FS- N WfVTCV-FC-TCV167
T9A-FREQ-RSST-C IEGEDG-FR-IH 1HVCNU-FS-1HVE4B

NEP-OAPSS-20HR
NEP-OAP55-20HR
C-LWI0

C-LTOI
C- L 01

C-LT01
HEP-OAP5S-20HR

C-L 101

HEP-OAP5S-20HR
NEP-OAPSS-2OHRHEP-OAP55-20HR
HEP-OAPSS-2OHR

C-LT01
C-LT01
C-LI01
REP-OAPSS-2OHR
C*LTOI

C-LTOIC- L 01

C-LTOI
C-0T01

HEP-OAPSS-4OHR
HEP-OAPSS-.OHR
REP-OAPSS-2OHR
HEP-0AP55-20HR
HEP-OAPS5-ZOHR
HEP-OAPSS-20HR
IEP-OAPSS-40HR

REP-OAPSS-40HR
NEP-OAP55-20NR
iEP-OAP5S-20HR
REP-OAPSS-2OHR
NEP-OAP5S-40HR
NEP-OAP55-40HR
HEP-OAP55-4OHR
REP-OAP5S-40HR
NEP-OAPSS-20HR
NEP-OAP55-20HR
HEP-OAP5S-20NR
21AIAS-LF-OUTIA
HEP-OAPSS-2OHR
NEP-OAPSS-20HR
REP-OAPSS-20NR
HEP-OAP55-20HR

HEP-OAP55-&OHR
REP-OAP55-4OHR
HEP-OAP55-40HR
HEP-OAPS5-40HR

HEP-OAPSS-40HR
HEP-OAP55-4OHR
HEP-OAPSS-40HR

HEP-OAP55-40HR
IEP-OAPSS-40HR

HEP-OAP55-4OHR
REC-2AP28
HEP-OAP5S-40HR
NEP-OAP55-40HR
NEP-OAP5S-40HR
HEP-OAP5S-4OHR

NAPS IPE B-210 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT BETB FOR BEQUENCES GREATER THAN 1.03-7"

T9ATRP08.MGP 12:17 9/28/1992
Top event unavailability = 1.526E-6
Number of cut sets in equation = 246
Cutoff value used last step = 1.000E-11
Longest cut set (I of events) = 7
Basic Event Data file referenced = NAPSi

1
2
3

5
6
7
6
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

1.5224E-7
7.3306E-8
6.4963E-8
6.0284E-8
4.91TIE-8
3.8862E-8
3.6222E-8
3. 1280E -8
2.922?E-8
2.922"E-8
2.902?E-8
2.598SE-8
2.4114E-8
2.3676E-8
2.0981E-a
1.9470E-8
1.758SE-8
1.7585E-8
1.7585E-8
1.75135E-8
1 .7411E-8
1.5545E-8
1.5494E-8

M9A-FREC-4160-IN
19A-FREO-I160-IN
19A- FREQ-SOOKV- 1
1EGEDG-FR-IN
19A- FREQ-4 160-IN
1EGEDG-IM- IN
T9A-FREQ-4 160-IN
t9A-FREC-500KV- 1
T9A-FREC-4 160-IN
19A-FREO-4160- IN
1EGEDG-FR- IN
1EGEDG-FS- IH
19A-FREC-RSST-C
T9A-FREQ-4160-lN
T9A-FREQ-SOOEV- 1
IEGEDG-FR- IN
19A-FREO-4160-IN
T9A-FREQ-&160-IN
T9A-FREO-4160- IN
19A-FREQ-4160-1H
T9A-FREO-4160- IN
T9A-FREQ-RSST-C
IEGEOG-UH- IN

1NVCHU-WI- IHVEN B
IHVCHU- FS- IHVE4U
IEGEOG-F S-IN
T9A-FREa-SOOKV-I
lHVCHU-UIM- INVEGS
T9A- FREO-5OOKV- 1
1HVCHU-LIN-INVE48
IEGEDG-FS-1N
IHVPCV-FC- 123531
IHVTCV-FC-TCV167
T9A-FREO-500KV- 1
T9A-FREQ-RSST-C
IEGEDG-FR-IH
INVCHU-FS- IHVE48
lEGEOG- FS- IN
T9A- FREO-500KV- 1
IHVNW-FC-MW138
INVHOV-FC-1139
1NVMWOD- FO-M137
1HVNOV-FC- 111
IHVCHU-FS- IHNRB
IEGEDG-UH- IN
T9A- FRE"-500KV- 1

FVIfRB-FRA-12HP2
IFUTRO-FR-12HP2
IHVCHU-UJM- 1HVE4U
1HVCHU-UN- IHVE4I
IFUTRO-FS- IFUPZ
lHVCHU- FS- IHVE4B
IFUTRBA-U- IFMP2
1NVCHU-FS- 1NVE4U
IFUTRU-FR-12HP2
IFUTRI-FR- 12HP2
IHVCHU-FS-IWNE44
IHVCRU-UM- 1NVE48
INVCHU-UM- INAEGI
lFUTRU-FS- IFWP2
IHVCHU-Um- INVE49
IHVCHU-UM- IHVE4U
IFWTRB-FR-12HP2
1FWTRI-FR-12HP2
1FUTRB-FR- 12HP2
1FWTRU-FR- 12HP2
IFWTRB-UM- IFUP2
lHVCNU-FS- IHVE4U
INVTCV-FC-TCV167

NEP-OAP55-10RR
HEP-OAPSS-1OHR
IFUTRI-FR-12HP2
1FUTRO-FR-12HP2
REP-OAP55-lONR
IFUTRU-FR-12HP2
NEP-OAPS5-lONR
IFUTOR-FR-12HP2
HEP-OAP55-lOH
NEP-OAP5S-IONR
IFNTRE-FR-12NP2
IFVTRB-FR-12HP2
IFUIRE-FR-12HP2
NEP-OAPSS-10HR
IFVTfrS-FS- IFi•P
IFUTR-FS -1F9P2
REP-OAP5S- 10HR
HEP-OAP5S- WOHR
NEP-OAP55-IORN
HEP-OAP55-OHR
NEP-OAPSS-1ONR
IFUIRU-FR-12HP2
IFUTRB-FR-12UP2

C-oS05
C-OS05
NEP-OAP5S-10OR
NEP-OAPS5-IORO
C-OS05
HEP-OAP55-1NHR
C-aSo5
NEP-OAPS5-lOHN
C-OSO5
C-0905

NEP-OAP55-1OHR
NEP-OAPSS-lONR
HEP-0AP55-1OHR
C-OS05
NEP-OAP5S-1ONR
HEP-0AP55-OEHR
C-OS5

C-UOS0

C-aS05
C-GS05
c-as05
NEP-OAPS-lONHR
NEP-OAP5S-1ONR

C-aSO5
C-O905

C-OS05

c-Cgog

c-CS05
c-aOS5
c-aos0

c-0gog
c-aOS0

c-asos
C-aOS0

NAPS XPE B-2 11 12-15-92



TABLE 8.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER TMAN 1.08-7"

T9ATRP14.MGP 12:21 9/28/1992
Top event unavailability = 3.881E-7
Number of cut sets in equation = 257
Cutoff value used last step = 1.OOOE-11
Longest cut set (# of events) = 8
Basic Event Data file referenced = NAPSI

1
2
3
S

6

9
10
I1
12
13
14
15
16
17
18
19
20
21
22

6.9001E-9
6.9001E-9
6.1678E-9
6.1678E-9
6.1678E-9
6.1678E-9
6.1678E-9
6.1678E-9
5.8712E-9
5.2481E-9
5.2481E-9
5.2481E-9
4.3165E-9
3.5854E-9
3.8584E-9
3.8584E-9
3.3225E-9
3.3225E-9
2.9699E -9
2.9699E -9
2.9699E -9
2.9699E-9

T9A- FREO-4160-IH IHVCHU-LU- INVE48 INCRV--CC-RCPORV
T9A- FREO-4160-1N INHVCHU-UM- 1HVIE4 IMSRV- -CC- lOlAIC
19A-FREO-4160-1H IHVCHU-WN- INVE49 1RCRV-M-CCRCPORV
T9A-FREO-4160-IN IHVCHU-UM-IHVE49 IMSRV--CC-1O1ABC
T9A-FREO-4 160-IN 1HVCHU-tM- IHVEIB IRCRV--CC-RCPORV
T9A- FREC-4160-IH tHVCHU-U4- IHVE!4 IRCRV--CC-RCPORV
79A-FREO-4160-IH 1HVCHU-LM-1HVE4U ISRV--CC-IO1ABC
79A-FREC-4160-1H 1HVCHU-UM-IHVE40 1NSRV--CC-IOIAUC
T9A- FRE1-4160-IN INVCHU-UM- 1HVE46 HEP- IESI :2-S2
T9A-FREO-4160-IN INVCHU-UM- IHVE48 NEP-E1ES1:2-S2
T9A-FREO-4160-1N 1HVCHU-U-I1HVE48 HEP-1ESI:2-S2
T9A-FREC-4160-IN IHVCHU-UN-IHVE4B HEP-1ESI:2-S2
T9A-FRE -4160-IN 1NVCHU-UN-IHVEI4B IRCMOV-LK- 1535
19A-FREO-4160-lN 1VcIHU-U-IINVE4U IRCO0V-LK-1535
T9A-FREO-4160-1IN MCHU-IM- INVE48 IRCHOV-LK- 1535
T9A-FRE1-4160-IN INVCHU--X1NHVE48 IRCWOV-LK-1535
79A-FREa-4160-1H IHVCHU-FS-IHVE48 IRCRV--CC-RCPORV
79A-FREO-4160-1H IHVCHU-FS-1HVE48 1HSRV--CC-101ABC
19A-FREO-4160-IN IHVCMU-FS-INVIE4 1NSRV--CC-I01A9C
T9A-FREG-4160-1N IHVCHU-FS-1HVE48 1NSRV--CC-10IAUC
T9A-FREO-4160-IN IHVCHU-FS-IHVE49 1NSRV--CC-O11ABC
T9A-FREO-4160-IN INVCHU-FS-IHVEI4 IRCRV--CC-RCPORV

HEP- IESI:3
HEP- 1ES1:3
ISIMOV- FC- 18633
ISINOY-PC- 18603
ISINOV-F0-18623
ISIHOY- PC- 18603
ISIMOV-FC-186M
ISINOY-PO- 18629
NEP- IES1:3
ISINOV- FC- 18638
ISINOV-PO- 18620
ISINOV-VC-1860M
IRNOIO-LE- 1536
IRCOIV-LK- 1536
tIRCOy-LIx- 1536

IRCHOV-LK- 1536
REP- 1ES13:3
HEP- lES1•3
ISINOV-FO-1862M
ISIMOV-FC- 18638
ISINOV-FC- 18603
ISIMOV-FC-18630

IEE-OAT-1I1-20RIEE-SAT-I1-2NR

IlEE-BAT-1 1-2NR

HEP-IESI:3
ISINOV4-0-18621
ISINO- FC- 18603
ISIMOV-FC- 18633
1IEE-AT-I1-2HN
IEE-BAI-I1-2HR

1EE-BAT-I-2HR
1IEE-AT-I-ZHR

1EE-BAT-I-2HR

1IEE-BAT-11-2N3 IEE-BAT-1-2HR

IEE-AT-I-2NHR
1EE-IAT-I-2NR

NAPS IPE B-212 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.OE-7"

T9ATRP17.MGP 12:22 9/28/1992
Top event unavailability - 3.066E-7
Number of cut sets in equation = 191
cutoff value used last step = 1.OOOE-11
Longest cut set (I of events) = 8
Basic Event Data file referenced = NAPSI

2

3

45
6
7
a
9

10
11
12

13
14
15
16
17
18
19

9.2029E-9
9.2029E-9
7.830?E-9
5.75T1E-9
5.5372E-9
5.537•'E-9
5.5372E-9
5.5372E-9
4.7115E-9
4.711SE-9
4.4313E-9
4.4313E-9
3.92691E-9
3.9269E-9
3. 7706E -9
3.6441E-9
3.6441E-9
3.4639E-9
3.4639E-9

79A-FREO-&160- IN
T9A-FREO-4160-IN
T9A-FREO-4160- IN
T9A-FREO-4160-I1
T9A-FREG-4 160-IN
T9A-FRE0-4160-IN
T9A-FREO-4160-INH
T9A-FREC-4160-IN
T9A-FREO-&160-IN
T9A- FREO-4160- IN
T9A-FREO-4160-IN
T9A-FREC-4160-IN
T9A- FREO-500KV- 1
1gA-FREa-SOOKV- 1
T9A-FRE@-4160-IN
IEGEOG-FR- IN
IEGEOG-FR- IN
T9A-FREQ-4 160-IN
T9A-FREO-4160-IN

1HVCNHJ-UM- IHVE&4
iHVCHU-UW- IHVE49
INVCHU-Ul- IHVE40
1HVCHU-UH-1NVE46
IHVCHU-UM- 1HVE40
IHVCNU-UM- 1HVE4B
IHVCHU-U14- IHVE40
SNVCNU-11M- iHVEIB

1HVCNU-UM- IHVE48
IHVCHU-lN- IHVEAB
IHVCHU-FS- IHVE40
IHVCHU- FS- IHVE48
IEGEDG-FS- IH
IEGEDG-FS-IH
1HVCHU-FS- 1NVEIB
T9A-FREQ-5OOKV- 1
T9A-FREQ-500KV- I
IHVCHU-UM- 1HVE4U
IHVCHU-UM- 1HVE48

1RCRV- -CC-RCPORV
iMSRV--CC-I01A8C
NEP- IES1".2-S2
1RCWOv-LK- 1535
1NSRV--CC-1OIABC
1RCIV--CC-RCPORV

RCRV -CC-mRCPORV
IMSRV--CC-IO1ASC
HEP-IESI:2-S2
NEP-1ESI:2-S2
1NSfV* -CC-101ABC
IRCRV- -CC-RCPORV
INVCHU-UM- INVE4,
1HVCMU-UM* IHVE48
NEP-1ESI:2-S2
IHVCNIJ-UN- IHVE46
1NVCHU-UM- INVE40
IRCHOV-LK-1535
1RCHOV-LK- 1535

ISUTCV-FC-SU1028 C-OS05 C-I105
1SWTCV-FC-SU102S C-OS05 C-NI05
ISUTCV-FC-SVIO2B C-OS05 C-N105
IRCMOV-LK-1536 ISVTCV-FC-SV1029 C-*S05
ISIMOV-FO-1115E C-aS05 C-MI05
ISIMOV-FC-1115B C-OSO5 C-HI05
ISIMOV*FO-1115E C-OSD5 C-HI05
1SIMOV-FC-1115B C-aS05 C-1105
ISIMOV-FC-11153 C-asDS C-1105
ISINOV-FO-1115E C-0S05 C-HIDs
ISWVCV-FC-SWIO2 C-GS05 C-I05
ISmCV-rFC-SuIO2u C-GS05 C-NI05
IMSRV--CC-1DIABC lSVTCV-FC-SUI028 C-OSO5
IRCRV--CC-RCPORV ISVTCV-FC-SM102B C-as05
ISWTCv-FC-SU1020 C-CS05 C-1105
1RCRV--CC-RCPORV ISWTCV-FC-SUI02B C-OS05
INSRV--CC-IOIAUC iSVTCV-FC-SW102B c-as05
IRCNOV-LK-1536 ISIIIOV-FO-111SE C-QSOS
IRCHOV-LK-1536 ISIHOY-FC-1115i C-OSO5

C-H10s

C-N105
C-H105

C-11105
C*H105
C-NlO5
C-N 105

NAPS ZP- B-213 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT BETS FOR BEQUENCEB GREATER THAN 1.01-7"

T9BPO2.MGP
Top event unavailability
Number of cut sets in equation =

Cutoff value used last step =

Longest cut set (I of events) =

Basic Event Data file referenced =

12:22 9
2.358E-7

357
1.000E-11

8
NAPS 1

/28/1992

1
2
3
4
5
6
7

9
10
11
12
13
14
15
16
17
18
19

3.4712E -8
1.4812E-8
1.3745E-8
1.0604E-8
1.0507E-8
5.9247E-9
5.7712E-9
5.6215E-9
5.5699E-9
5.498OE-9
5.3086E-9
5.0222E-9
4.5245E-9
4.4832E-9
4.2455E-9
4.1989E-9
4.1603E-9
3.8064E-9
2.8143E-9

IFUITR-FR-?24HP2
1EGEOG-FS-IJ
IEGEOG- FR- IJ
1FWPSU-FS- IFWP3A
HEP- 1AP22:5
1EGEDG-FS- IJ
1FI•SB-UM- IFWP3A
1EGEDG-UM- 1J
IEGEDG-UM-IJ
IECEOG- FR- 1J
1FWTRO-FR-24HP2
IFUTRU-FR-24HP2
IEGEDG-FS-1J
1EGEDG-FS- 1J
1FUTRB-FR-24HP2
1EGEOG-FR-IJ
1EGEDG-FR-1J
1FUCKV-CC-ALLAFY
1EGE1DG-t- I J

IFWPSI-UM- 1FUP3A
IFWTRU-FR-24HP2
1FUIRO-FR-24HP2
1FWTRO-FR- 24HP2
C-OS06
1FUTRU-FR-24HP2
1FWTRB-FS-1FUP2
1FWPSU-FS- 1FIFP3A
HEP- IAP22:S
IFTR-FR-24HP2
1FUPSB-FR-24HP3A
1FWHEP- IF5468
1FPSOS-FS- 1FUP3A
HEP- 1AP22:5
1FUCKV-FC-1FW165
IFWPSS-FS- 1FWP3A
HEP- IAP22:5
C-CS06
1FUTRB-FR-24HP2

C-CS06
1FWPS9-UM- 1FUP3A
IFUWPS-UM- IFWP3A
C-CS06
C-0H106
IFPSB-UN- 1 FUP3A
C-OS06
1FWTR--FR-24HP2
C-aS06
1FMPSI-tH- |IFU3A
C-CS06

C-OS06
IFUIER-FR-24HP2
C-OS06
C-OS06
IFVTRO-FR-24HP2
C-OS06
C-H106
IFWPS8-FR-2IHP3A

C-H106
C-OS06
C-OS06
C-H106
T93-FREO-4160-IJ
C-oS06
C-HI06
C-GS06
C-NI06
C-0$06
C-0106
C-NI06
C-oS06
C-H106
C-H106
C-sCGS
C-"106
T9"-FREG-4160-IJ
C-OS06

T98-FREQ-4160-IJ REC-IFRH.1-A
C-HI06 r99-FREE-SOOKV-2
C-H106 T98-FREa-SOOKV-2
T99-FREO-4160-IJ REC-IFRH:i-4
REC-1FRN:1-4
C-MI106 T98-FREa-RSST-A
T99-FREE-4160-iJ REC-iFRN:1-4
C-HI06 T99-FREE-SO-KV-2
T9"-FREG-SOOKV-2 REC-IFRH:1-&
C-N106 T9"-FREC-RSST-A
T90-FREO-4160-IJ REC-IFRH:1-4
T99-FREG-4160-1iJ REC-1FRH:1-4
C-HI06 19-FRE- 500KV-2
19R-FlE@-50OV-2 REC-IFRH:1-4
T99-FREO-160-IJ REC-IFRH:1-4
C-H106 T99-FREO-5OOICV-2
T"9-FREE-500KV-2 REC-IFRH:1-4
REC-IFRN: 1-4
C-H106 T91-FRE0-SOOKV-2

REC-IFRN:1-4
REC-IFRH:1-4

REC-IFR:1-4

REC-IFR•:1-4

REC-IFRN:1-4

REC-IFRN:1-4

REC-IFRN:1-4

REC-1FRH:I-4

NAPS IPE B-214 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.03-7"

T9BP13.MGP 12:23 9/28/1992
Top event unavailability 1 1.296E-7
Number of cut sets in equation = 139
Cutoff value used last step = 1.OOOE-11
Longest cut set (# of events) = 8
Basic Event Data file referenced = NAPSi

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

9.6252E-9
9.6252E-9
9.6252E-9
9.6252E-9
5.102TE-9
5. 02TE-9
5.1027E-9
5.1027E-9
4.1071E-9
4.1071E-9
4.1OT1E-9
4.1071E-9
3.8113E-9
3.8113E-9
3.8113E-9
3.8113E-9

Tg9-FREQ-4160-1IJ 1RCPORV-13
T98-FREa-4160-1J IRCPORV-T3
198-FREO-4160-1J 1RCPORV-T3
T98-FREO-4160-IJ 1RCPORV-T3
IEGEOG-I- 1J T9"-FREC-5OOKV-2
IEGEOG-UM-lJ T99-FREO-500KV-2
IEGEOG-UJH-1J T98-FREO-5006V-2
1EGEOG-UJM-1J T9"-FREO-500KV-2
T99-FREO-500YV-2 IEGEDG-FS-1J
T98-FREO-500KV-2 IEGEDG-FS-1J
I9"-FREa-SOOKV-2 1EGEDG-FS-1J
T99-FREO-SOOKV-2 IEGEDG-FS-1J
1EGEOG-FR-1J T98-.FREa-SOOKV-2
1EGEOG-FR-IJ T98-FREO-500KV-2
IEGEDG-FR-IJ T99-FREQ-5O0KV-2
IEGEOG-FR-1J T99-FREO-500KV-2

IRCRV- -FO- 1456
1RCRV--FO-1456
IRCRV--FO-1456
IRCRV--FO-1456
IRCPORV- T3
1RCPORV- T3
IRCPORV-T3
1RCPORV-13
1RCPORV-T3
1RCPORV-T3
1RCPORV-T3
1RCPORV-T3
1RCPORV-T3
IRCPORV-T3
1RCPORV- T3
IRCPORV- T3

1SIMOV-FC-1115D
1SIMOV-FO-1115C
ISINOV-FC-1867C
tSIMOV-FC-1867A
1RCRV--FO-1456
lRCRV-FO-1456
1RCRV--FO-1456
1RCRV--FO-1%56
1RCRV--FO-1456
IRCRV--FO-1456
IRCRV--FO-1456
1RCRV--FO-1456
IRCRV--FO-1456
IRCRV--FO-1456
IRCRV--FO-1456
1RCMV--FO-1456

C-OS06
c-as06
C-OS06
C-0506

1SIMOV-FO-1115C
ISIMOV-FC-1867A
1SIMOV-FC-11159
ISINOV-FC-1867C
ISIMOV-FC-1867A
ISIMV-FC-1115D
1SIMOV-FO-1115C
ISIMOV-FC-1867C
ISIMOV-FC-1867C
iSIMOV-FC-1867A
lSIMOV-FO-1115c
1SINOV-FC-11150

C-"106
C-H106
C-HI06
C-HI06
C-CS06
c-=so6
C-OS06
C-OS06
C-as06
C-OS06
C-aS06
C-aS06
C-aS06
C-OS06
C-OS06
C-ao06

C-HI06
C-H106
C-HI06
C-H106
C-H106
C-HM06
C-1106
C-1106
C-HI06
C-HM06
C-H106
C-HI06

NAPS IPE B-21S 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.03-7"

THP30.MGP 12:22 9/28/1992
Top event unavailability = 2.058E-7
Number of cut sets in equation = 1
Cutoff value used last step = 1.O00OE-11
Longest cut set (I of events) - 5
Basic Event Data file referenced = NAPS1

2.0577E-7 IE-TH 1RPROD-LF-CRODS PRO@-H03 C-TTO0 PRU-PROI

NAPS IPE B-2126 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.0H-7"

THP46.MGP 12:22 9/28/1992
Top event unavailability = 2.141E-7
Number of cut sets in equation = 6
Cutoff value used last step = I.OOOE-11
Longest cut set (I of events) = 6
Basic Event Data file referenced = NAPS1

---------------------------------------------------------------------------
I 7.4330E-8 IE-TH IRPRnD-LF-CRODS PROS-K03 I.SPIC-LF-1447 PROS-ONS

2 7.4330E-8 IE-TH 1RPROO-LF-CRODS PROS-P103 IMSPIC-LF-1446 PROB-O08
3 1.6793E-8 IE-IH IRPROO-LF-CROOS PROB-N03 reTSOV-FC-20-ET PRcu-O08
4 1.6793E-8 IE-TH IRPROO-LF-CREOS PROS-N03 ITNSOV-FC-ASO PROG-008

5 1.5941E-8 IE-TH 1MSPIC-LF-1446 HEP-IFRS:1-5 IRPBKR-CC-RTARTB PROB-1403 PRO6-008
6 1.5941E-8 IE-TH 1MSPIC-LF-144.7 HEP-1FRS:1-5 IRPSKR-CC-RTARTI PRO-1603 PROS-W08

NAPS IPE B-2 17 12-15-92



TABLE B.2-11 (Continued)
"TOP CUT SETS FOR SEQUENCES GREATER THAN 1.03-7"

VXP07.MGP 12:17 9/28/1992
Top event unavailability = 1.524E-6
Number of cut sets in equation = 1
Cutoff value used last step = 1.OOOE-11
Longest cut set (# of events) = 2
Basic Event Data file referenced = NAPS1

1.5236E-6 IE-VX PRO@-FMO1

NAPS IPE B-2 18 12-15"92
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TABLE 3.4.1-6
BASIC EVENTS RANKED BY THE

FUSSELL-VESELY IMPORTANCE MEASURES

Rank Event Name

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

IE-TI
IE-S2
1EE-BAT-I-2HR
C-LT01
HEP-IFRH: 1-11
IE-T7
IE-SI
IE-T8
1EGEDG-FS-1H
C-Y02
C-RC303
1EE-BAT-II-2HR
1EGEDG-FR- 1H
C-SGIO1
1FWTRB-FR-12HP2
HEP-OAP55-10HR
lEGEDG-UM-1H
IE-T3
IE-A
HEP-1FRC: 1-11-Si
C-P02
1EGEDG-FS-1J
1FWTRB-FS-1FWP2
1HVCHU-UM- 1HVE4B
1EGEDG-FR-1J
NON-REC-B103
C-QSo5
REC-SCREEN-TURNS
1SWSCN-CC-SWRES
1 IAIAS-LF-OUTIA
REC-1AP28
1FWTRB-FR-24HP2
NON-REC-B02
1CHCKV-FO-1CH254
HEP-NO-PROCEDURE
HEP-1E3-13
C-FM01
HEP-IESI: 2-Si
HEP-OAP55-20HR
1EE-BAT-III-2HR
1EGEDG-UM-lJ

Point
Estimate

1. 139E-1
2. 100E-2
1. OOOE+O
9. 068E-1
4 . 824E-2
1. OOOE-2
1. OOOE-3
6. 579E-3
1.434E-2
9. 800E-1
8. 750E-1
1. OOOE+O
1. 330E-2
9.890E-1
5.742E-2
4. 949E-3
1.781E-2
1. 350E+0
4. 999E-4
1. OOOE+0
9.870E-1
1.434E-2
1.854E-2
9.440E-2
1. 330E-2
6.799E-1
9.460E-1
1. OOOE-1
6. 392E-5
2. 520E-4
1. 017E-1
1. 115E-1
3. 400E-1
1. 147E-3
1. OOOE+0
2. 180E-2
4. 800E-2
1. OOOE+0
2. 600E-4
1. OOOE+0
1.781E-2

2. 923E-1
1.479E-1
1. 442E-1
1.436E-1
1. 163E-1
1. 033E-1
9.785E-2
9.665E-2
8. 702E-2
8. 556E-2
B. 554E-2
8.499E-2
8. 029E-2
7.934E-2
7. 282E-2
7. 078E-2
6.081E-2
6.078E-2
6.027E-2
5.962E-2
5.411E-2
4. 804E-2
4. 678E-2
4. 579E-2
4. 455E-2
4.431E-2
4. 416E-2
4. 348E-2
4. 318E-2
4. 257E-2
4. 257E-2
4. 127E-2
4. 072E-2
3. 956E-2
3. 910E-2
3.881E-2
3. 866E-2
3. 860E-2
3. 677E-2
3. 614E-2
3. 391E-2

3.27
7.90
1.00
1.01
3.29

11.23
98.77
15.59
6.98
1.00
1.01
1.00
6.96
1.00
2.20

15.23
4.35
0.98

121.49
1.00
1.00
4.30
3.48
1.44
4.30
1.02
1.00
1.39

676.43
169.90

1.38
1.33
1.08

35.44
1.00
2.74
1.77
1.00

142.42
1.00
2.87

Fussell-
Vesely
Importance

Risk
Achieve-
ment
Worth

Risk
Reduc-
tion
worth

1.413
1.174
1.169
1.168
1.132
1.115
1.108
1.107
1.095
1.094
1.094
1.093
1.087
1.086
1.079
1.076
1.065
1.065
1.064
1.063
1.057
1.050
1.049
1.048
1.047
1.046
1.046
1.045
1.045
1.044
1.044
1.043
1.042
1.041
1.041
1.040
1.040
1.040
1.038
1.037
1.035

12-15-92NAPS IPE 3-290



TABLE 3.4.1-6 (Continued)
WBIC EVENTS RANKED BY THE

FUSBELL-VESELY IMPORTANCE MEASURES

Rank Event Name

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

HEP-1AP22:5
1HVCHU-FS-1HVE4 B
NON-REC-B16
C-D102
IE-T2A
HEP-IOP49:1
IRCRV--FC-1456
REC-B12AVE
PROB-FMO1
IE-VX
IQSMV--PG-IQS38
T9A-FREQ-500KV-1
1MSRV--FC-101C
1MSMV--LK-1MS97
REC-10P14:1
1FWTRB-UM-1FWP2
T9A-FREQ-4160-IH
1SICKV-CC-838689
1SICKV-FC-1SI47
1SIMOV-FO-1862B
1SIMOV-FC-1860B
C-B103
NON-REC-BI17
1SIPSB-CC-FS1A1B
1RCPORV-DMDSBO
NON-REC-BO1
1SIMOV-FC-1860A
1SIMOV-FO-1862A
1CHPAT-CC-FS1ABC
HEP-0AP55-40HR
1SIMOV-CC-1860AB
1SWTCV-FC-SW102B
1SWPSB-UM-1SWP-4
1RCRV--FO-1456
IE-T2
1RCRV--FO-1455C
1EGEDG-CC-1H-IJ
C-p01
HEP-IFRC:1-11-S2
1SIMOV-CC-867836
ISIMOV-CC-1115CE

Point
Estimate

1.750E-4
4.545E-2
7.499E-3
9.400E-1
5.500E-1
1.326E-1
9.988E-3
1.056E-1
9.522E-1
1.600E-6
6.749E-5
1.786E-1
9.988E-3
3.999E-2
1.043E-1
1.366E-2
5.999E-3
6. 339E-5
6. 339E-4
1. 090E-2
1. 090E-2
3.200E-1
6.799E-1
4. 934E-4
2. OOOE-1
4.799E-1
1. 090E-2
1. 090E-2
4. 968E-4
1.250E-1
3. 903E-4
1. 812E-2
8. 290E-2
2. 500E-2
5. OOOE-2
2 . 500E-2
2. 663E-4
1. OOOE+0
1. 062E-2
3.903E-4
3.903E-4

Fussell-
Vesely
Importance

3.367E-2
3.016E-2
3.005E-2
2.601E-2
2.510E-2
2.497E-2
2.474E-2
2.441E-2
2.383E-2
2.358E-2
2.352E-2
2.330E-2
2.310E-2
2.305E-2
2.288E-2
2.267E-2
2.248E-2
2.208E-2
2.155E-2
2.153E-2
2. 153E-2
2. 081E-2
2.045E-2
2.025E-2
1.928E-2
1.928E-2
1.771E-2
1.771E-2
1.692E-2
1.656E-2
1.598E-2
1. 589E-2
1. 560E-2
1. 548E-2
1. 515E-2
1.514E-2
1.411E-2
1.347E-2
1.332E-2
1.327E-2
1.323E-2

Risk
Achieve-
mentWorth

193.37
1.63
4.98
1.00
1.02
1.16
3.45
1.21
1.00

14737.41
349.45

1.11
3.29
1.55
1.20
2.64
4.73

349.26
34.97

2.95
2.95
1.04
1.01

42.03
1.08
1.02
2.61
2.61

35.04
1.12

41.92
1.86
1.17
1.60
1.29
1.59

53.96
1.00
2.24

34.99
34.88

Risk
Reduc-
tion
Worth

1.035
1.031
1.031
1.027
1.026
1.026
1.025
1.025
1.024
1.024
1.024
1.024
1.024
1.024
1.023
1.023
1.023
1.023
1.022
1.022
1.022
1.021
1.021
1.021
1.020
1.020
1.018
1.018
1.017
1.017
1.016
1.016
1.016
1.016
1.015
1.015
1.014
1.014
1.013
1.013
1.013

NAPS IPE 3-291 12-15-92



TABLE 3.4.1-6 (Continued)
BASIC EVENTS RANME BY THE

FUSSELL-VESELY IMPORTANCE MEASURES

Rank Event Name

83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123

1SIMOV-CC-1115BD
NON-REC-B102
1SIPSB-UM-1SIP1B
1FWCKV-CC-ALLAFW
1SIPSB-FS-1bIP1B
1SIPSB-UM-ISIPIA
1SIMOV-FO-1115E
1SIMOV-FC-1115B
1RCPORV-T3
1SIPSB-FS-1SIP1A
REC-IFRH:1-4
1HVPCV-FC-1235B1
1HVTCV-FC-TCV167
C-LO0
HEP-IECA3:1-16
C-B117
1EEBKR-SO-15H8
HEP-lESI:3
1EEBKR-SO-14H1
1FWPSB-UM-1FWP3A
1RHHCV-FC-1758
1RCRV--CC-RCPORV
1FWPSB-UM-1FWP3B
C-H105
1EEBKR-SO-14H2
T9A-FREQ-RSST-C
HEP-1FRH:1-15
1SIMOV-FC-1863B
1MSRV--CC-1O1ABC
HEP-1E3-3
ISIMOV-PG-1865C
1SIMOV-PG-1865A
1EEBUS-UM-DC-III
1MSCKV-FO-IMS58
1MSCKV-FO-1MS19
HEP-1ES1:4
1SIMOV-FO-1115C
1SIMOV-FC-1115D
PROB-MO3
IE-TH
C-B102

Point
Estimate

3.903E-4
6.799E-1
4.536E-3
6.339E-5
4. 018E-3
4.536E-3
1.090E-2
1.090E-2
6.651E-3
4. 018E-3
1. 131E-2
1.812E-2
1.812E-2
8.410E-1
3.025E-3
3.200E-1
3. 356E-5
1.220E-2
3. 356E-5
5.183E-3
1. 812E-2
9. 988E-4
5. 183E-3
9.490E-1
3.356E-5
7. 143E-2
8.249E-3
1. 090E-2
9 .988E-4

3. 650E-3
8.207E-4
8. 207E-4
2 . OOOE-4
3. 442E-3
3. 442E-3
8. 499E-4
1.090E-2
1. 090E-2
2. 942E-1
1. 750E+0
3.200E-1

1. 323E-2
1. 313E-2
1. 246E-2
1. 210E-2
1.210E-2
1. 166E-2
1. 134E-2
1. 134E-2
1. 133E-2
1. 122E-2
1.065E-2
1;051E-2
1. 040E-2
1.027E-2
9.604E-3
9.597E-3
9.561E-3
9.378E-3
9..332E-3
9.273E-3
9.258E-3
9. 040E-3
9. 027E-3
8.554E-3
8.525E-3
8.311E-3
8.273E-3
7. 688E-3
7.573E-3
7.421E-3
7.166E-3
7. 166E-3
7.079E-3
6. 998E-3
6.998E-3
6.308E-3
6. 306E-3
6. 306E-3
6. 187E-3
6.187E-3
6. 155E-3

34.88
1.01
3.73

191.93
4.00
3.56
2.03
2.03
2.69
3.78
1.93
1.57
1.56
1.00
4.17
1.02

285.88
1.76

279.06
2.78
1.50

10.04
2.73
1.00

255.01
1.11
1.99
1.70
8.57
3.03
9.72
9.72

36.39
3.03
3.03
8.42
1.57
1.57
1.01
1.00
1.01

Fussell-
Vesely
Importance

Risk
Achieve-
mentWorth

Risk
Reduc-
tion
Worth

1.013
1.013
1.013
1.012
1.012
1.012
1.011
1.011
1.011
1.011
1.011
1.011
1.011
1.010
1.010
1.010
1.010
1.009
1.009
1.009
1.009
1.009
1.009
1.009
1.009
1.008
1.008
1.008
1.008
1.007
1.007
1.007
1.007
1.007
1.007
1.006
1.006
1.006
1.006
1.006
1.006
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TABLE 3.4.1-6 (Continued)
BASIC EVENTS RANKED BY THE

FUSSELL-VESELY IMPORTANCE MEASURES

Rank Event Name

124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143,
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164

C-HV05
C-QSO6
1RPROD-LF-CRODS
1RHHEX-LF-1RHE2B
C-H106
1RHHEX-LF-1RHE2A
1RHMOV-FC-1700
IRHMOV-FC-1701
1SICKV-FC-1SI161
1SICKV-FC-1SI159
1SICKV-FC-1SI127
1SICKV-FC-1SI125
1EEBUS-UM-DC-I
1EGEDG-CC-1H1J2J
1EETFM-LP-1H
1EGEDG-CC-1H1J2H
1HVMOV-FC-111B
1HVMOV-FC-113B
1HVMOD-FO-MOD137
1HVMOD-FC-MOD138
HEP-lESI:2-S2
1RHHEX-LF-1RHEIB
1RHHEX-LF-1RHElA
1FWPSB-FS-1FWP3A
T9B-FREQ-500KV-2
1FWPSB-FS-1FWP3B
1MSAOV-CC-111AB
2IAIAS-LF-OUTIA
IE-RX
1EP-LOOP-24
1FWPSB-CC-MDP3AB
REC-2AP28
1SIMOV-FC-1863A
1EEBKR-SO-15J8
1EEBKR-SO-14J1
HEP-lECA3:3-27
2HVCHU-UM-2HVE4B
T9B-FREQ-4160-1J
1EGEDG-CC-ALL
1EEBUS-LU-1H-480
1EEBUS-LU-1H1

Point
Estimate

7.490E-1
9.460E-1
1.800E-6
2.807E-2
9.356E-1
2.807E-2
1.090E-2
1.090E-2
6.339E-4
6.339E-4
6. 339E-4
6. 339E-4
2. OOOE-4
9.576E-5
1.899E-5
9. 576E-5
1. 090E-2
1. 090E-2
1. 090E-2
1. 090E-2
8.499E-4
2. 807E-2
2.807E-2
1. 583E-3
1. 786E-1
1. 58?E-3

. 812E-3
2. 520E-4
2. 664E-7
3. 120E-4
1.418E-4
1. 017E-1
1. 090E-2
3.356E-5
3. 356E-5
8. 974E-2
9.440E-2
5.999E-3
6.090E-5
1.215E-5
1. 215E-5

Fussell-
Vesely
Importance

6.120E-3
6.112E-3
5.718E-3
5.675E-3
5.643E-3
5.640E-3
5.570E-3
5. 570E-3
5. 540E-3
5.534E-3
5.534E-3
5. 534E-3
5.508E-3
5. 252E-3
5. 134E-3
5.043E-3
4. 928E-3
4.928E-3
4. 870E-3
4. 870E-3
4. 624E-3
4. 620E-3
4. 546E-3
4. 395E-3
4. 317E-3
4. 280E-3
4. 077E-3
3. 980E-3
3. 946E-3
3. 850E-3
3. 839E-3
3. 809E-3
3. 673E-3
3. 646E-3
3. 646E-3
3. 578E-3
3. 517E-3
3. 464E-3
3. 334E-3
3. 334E-3
3. 334E-3

Risk
Achieve-
ment

1.00
1.00

3178.03
1.20
1.00
1.20
1.51
1.51
9.73
9.72
9.72
9.72

28.54
55.84

271.32
53.66
1.45
1.45
1.44
1.44
6.44
1.16
1.16
3.77
1.02
3.70
3.25

16.79
14814.19

13.34
28.07
1.03
1.33

109.63
109.63

1.04
1.03
1.57

55.74
275.48
275.48

Risk
Reduc-
tion
Worth

1.006
1.006
1.006
1.006
1.006
1.006
1.006
1.006
1.006
1.006
1.006
1.006
1.006
1.005
1.005
1.005
1.'005
1.005
1.005
1.005
1.005
1.005
1.005
1.004
1.004
1.004
1.004
1.004
1.004
1.004
1.004
1.004
1.004
1.004
1.004
1.004
1.004
1.003
1.003
1.003
1.003
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TABLE 3.4.1-6 (Continued)
BASIC EVENTS RANKED BY THE

FUSSELL-VESELY IMPORTANCE MEASURES

Rank Event Name

165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
1'89
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205

1EEBUS-LU-IH
1CHPAT-FS-ICHPIB
C-D105
PROB-QO0
1RCMOV-LK-1536
REC-MMP-C-MR-2
1RCMOV-LK-1535
C-TT01
PROB-PRO1
1EEBUS-LU-1H1-4
1SWPIP-UM-HDRA
2EGEDG-UM-2J
1RCPCV-FC-1455A
HEP-1AP15-6
1SIMOV-CC-1890CD
1SW-HOTWEA-9MO
2HVSTR-PG-2HVS1B
1SICKV-FO-1SI47
1EEBKR-SO-14J4
2HVCHU-FS-2HVE4B
2HVPCV-FC-2235B1
1SICKV-CC-FC926
1SICKV-CC-FC116
1RCRV--FC-1455C
1EEBUS-UM-IH
1EEBUS-UM-IH-480
1SIMOV-FC-1867C
1SIMOV-FC-1867A
2EEBUS-UM-2HI-1
2EEBUS-UM-2H-480
2EEBUS-UM-2H
NON-REC-BlO
1EEBUS-UM-1HI-4
1SIMOV-PG-1860B
1FWHEP-IFW548
1FWHEP-1FW546
1SICKV-CC-79185
1SIMOV-PG-1860A
2HVTCV-FC-TCV266
1FWPSB-FR-24HP3A
1EE-BAT-IV-2HR

Point
Estimate

1.215E-5
5.078E-3
9.470E-1
1.OOOE+0
2.500E-2
2.510E-1
2.500E-2
8.OOOE-1
2.776E-1
1.215E-5
2.281E-2
1.069E-1
1.812E-2
2.815E-2
3.903E-4
7.500E-1
9.528E-3
3.442E-3
3.356E-5
4.545E-2
1.812E-2
6.339E-5
6.339E-5
9.988E-3
1.OOOE-5
1.OOOE-5
1.090E-2
1.090E-2
2. OOOE-4
2. OOOE-4
2. OOOE-4
2. OOOE-2
1.000E-5
1.357E-3
7.499E-4
7. 499E-4
6. 339E-5
1.357E-3
1.812E-2
7. 927E-4
1.OOOE+O

Fussell-
Vesely
Importance

3.330E-3
3.306E-3
3.255E-3
3.154E-3
3.094E-3
3.072E-3
3.060E-3
3.033E-3
3.033E-3
2.993E-3
2.987E-3
2.985E-3
2.968E-3
2.952E-3
2.902E-3
2.874E-3
2.873E-3
2.817E-3
2.807E-3
2.800E-3
2.666E-3
2.574E-3
2.571E-3
2.569E-3
2.556E-3
2.498E-3
2.411E-3
2.411E-3
2. 323E-3
2.323E-3
2.323E-3
2. 285E-3
2.280E-3
2.221E-3
2.219E-3
2.168E-3
2.121E-3
2.117E-3
2.108E-3
2.081E-3
2.039E-3

Risk
Achieve-
ment
Worth

275.14
1.65
1.00
1.00
1.12
1.01
1.12
1.00
1.01

247.47
1.13
1.02
1.16
1.10
8.43
1.00
1.30
1.82

84.64
1.06
1.14

41.60
41.55

1.25
256.64
250.86

1.22
1.22

12.62
12.62
12.62
1.11

229.03
2.63
3.96
3.89

34.46
2.56
1.11
3.62
1.00

Risk
Reduc-
tion
Worth

1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.003
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
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TABLE 3.4.1-6 (Continued)
BASIC EVENT8 RANKED BY TER

FUSSELL-VESELY IMPORTANCE MEASURES

Rank Event Name

206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222

223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246

1SWMOV-FC-1SW117
1RHFEL-PG-1605
1FWPSB-FR-24HP3B
1EETFM-LP-1J
1RHPSB-CC-1RHP1
2HVPAT-FR-HVP22A
2HVPAT-FR-HVP20A
1FWCKV-LEAKAGE
2HVCHU-FR-2HVE4A
HEP-IOP14: 1-5: 13
ISICKV-FC-ISI9
1SIMOV-PG-1864A
1SIMOV-PG-1864B
1HVCHU-CC-HVE4
1SICKV-FC-1SI18
1SICKV-FC-1SI26
T9B-FREQ-RSST-A
1CESTR-CC- SUMPPG
1QSSTR-PG- 1FLIB
1FWCKV-FC-1FW165
HEP-1EO-7
IE-T5A
IE-T5B
1FWCKV.-FC-1FW183
1FWHEP-IFW543
REC-CONTAINMENT
NON-REC-B111
2HVCHU-CC-HVE4
1SIMV--PG-1SI46
2HVMOV-FC--211B
2HVMOV-FC-213B
C-QS03
2EEBUS-UM-2H1-4
C-QS04
C-H103
1HVCHU-FR- 1HVE4A
2HVCHU-UM-2HVE4C
C-H104
lMSPIC-LF-1447
1MSPIC-LF-14 46
1FWCKV-FC-1 FW148

Point
Estimate

1. 090E-2
4. 105E-4
7.927E-4
1. 899E-5
3. 933E-4
7.930E-4
7.930E-4
1. OOOE-5
1. 506E-3
4.259E-3
6. 339E-4
8. 207E-4
8. 207E-4
4. 547E-3
6. 339E-4
6. 339E-4
7.143E-2
5. OOOE-5
2. 822E-2
6. 339E-4
1. 350E-3
5. 999E-3
5. 999E-3
6. 339E-4
7. 499E-4
2. OOOE-2
6. 799E-1
4. 547E-3
4. 499E-5
1. 090E-2
1. 090E-2
9.460E-1
2 . OOOE-4
9. 460E-1
9. 610E-1
1. 506E-3
9.440E-2
9.620E-1
8. 022E-2
8. 022E-2
6. 339E-4

Fussell-
Vesely
Importance

2.030E-3
2.01OE-3
2.001E-3
1.974E-3
1. 926E-3
1.901E-3
1.901E-3
1.802E-3
1.778E-3
1.728E-3
1.703E-3
1.697E-3
1.688E-3
1.684E-3
1.681E-3
1.681E-3
1.678E-3
1.670E-3
1. 657E-3
1. 64BE-3
1.645E-3
1. 613E-3
1. 589E-3
1.580E-3
1. 567E-3
1. 552E-3
1. 530E-3
1. 515E-3
1.497E-3
1. 484E-3
1. 484E-3
1. 446E-3
1.445E-3
1.426E-3
1.401E-3
1. 390E-3
1.388E-3
1.381E-3
1. 330E-3
1. 330E-3
1.299E-3

1.18
5.90
3.52

104.94
5.90
3.39.
3.39

181.25
2.18
1.40
3.69
3.07
3.06
1.37
3.65
3.65
1.02

34.39
1.06
3.60
2.22
1.27
1.26
3.49
3.09
1.08
1.00
1.33

34.26
1.13
1.13
1.00
8.22
1.00
1.00
1.92
1.01
1.00
1.02
1.02
3.05

Risk
Achieve-
mentWorth_

Risk
Reduc-
tion
Worth

1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.002
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
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TABLE 3.4.1-6 (Continued)
,BASIC EVENTS RANKED BY THE

FUSSELL-VESELY IMPORTANCE MEASURES

gank Eveit Name

247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287

1EEBUS-LU-1J-480
1EE8US-LU-1J1
1EEBUS-LU-1J
ISIPSB-FR-24HPlB
1MSAOV-FO-TV101C
HEP-IECA3:2-5
2HVMOD-FO-MOD238
2HVMOD-FC-MOD237
1SIPSB-FR-24HPIA
C-Y03
ISICKV-FC-1SI12
ISICKV-FC-1SI29
ISICKV-CC-FC1229
1SIMOV-PG-1865B
1HVFAN-FS-1FM07
2EGEDG-UM-2H
1QSSTR-PG-1FL1A
1MSSV--FO-101C

1MSSRV-DMDT7
IRSHEP-FLANGE
1EEBUS-LU-IJ1-1
1SICKV-FC-1SI1
1SW-COLDWEA-3MO
1SWPAT-FS-1SWP1B
1SICKV-FC-1SI16
1SWPAT-UM-1SWP1B
1SWMOV-CC-103A-D
1SWMOV-CC-105A-D
1SWMOV-CC-101A-D
1SWMOV-CC-104A-D
1CHPAT-UM-1CHP1C
1CCAOV-FC-TV103B
2HVCHU-FS-2HVE4C
1CCAOV-FC-TV103A
1SWTCV-CC-102BC
1EGEDG-TM-IH
1RCPIC-LF-PC402
1RCPIC-LF-PC403
1RHPSB-FS-1RHP1B
1RHPSB-FS-1RHP1A
1SICKV-FC-ISI144

Point
Estimate

1.215E-5
1.215E-5
1.215E-5
7.927E-4
1.812E-2
7.249E-4
1.090E-2
1. 090E-2
7.927E-4
8.980E-1
6.339E-4
6.339E-4
6. 339E-5
8.207E-4
3.933E-3
1. 069E-1
2.822E-2
1.250E-2
3. 999E-2
3. 750E-4
1.215E-5
6.339E-4
2. 500E-1
3. 842E-3
6.339E-4
3. 750E-3
3. 903E-4
3. 903E-4
3.903E-4
3. 903E-4
3. 267E-1
1. 812E-2
4.545E-2
1. 812E-2
1.812E-3
5. 708E-4
4. 123E-2
4. 123E-2
3.933E-3
3.933E-3
6. 339E-4

Fussell-
Vesely
Importance

1.258E-3
1.258E-3
1.248E-3
1.243E-3
1.240E-3
1.219E-3
1.219E-3
1.219E-3
1.203E-3
1.147E-3
1.134E-3
1.129E-3
1.081E-3
1.080E-3
1.040E-3
1.036E-3
1.009E-3
1.006E-3
1.006E-3
9.962E-4
9.851E-4
9.476E-4
9.437E-4
9.411E-4
9.261E-4
9.185E-4
9.136E-4
9.136E-4
9. 136E-4
9.136E-4
9. 008E-4
9. 002E-4
8.969E-4
8.953E-4
8.842E-4
8.783E-4
8. 598E-4
8. 598E-4
8.524E-4
8.487E-4
8. 387E-4

Risk
Achieve-
ment
Worth

104.55
104.55
103.72

2.57
1.07
2.68
1.11

2.52
1.00
2.79
2.78

18.06
2.31
1.26
1.01
1.03
1.08
1.02
3.66

82.11
2.49
1.00
1.24
2.46
1.24
3.34
3.34
3.34
3.34
1.00
1.05
1.02
1.05
1.49
2.54
1.02
1.02
1.22
1.21
2.32

Risk
Reduc-
tion
Worth

1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
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TABLE 3.4.1-6 (Continued)
BASIC EVENTS RANKED BY TIE

FUSSELL-VESELY IMPORTANCE MEASURES

R Event Name

288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328

ISICKV-FC-1SI142
1SWPIP-UM-HDRB
1EGEDG-CC-1H-2J
1SWPAT-CC-SWPIB
1CHPAT-FS-1CHP1A
1EGEDG-TM-1J
1EEBUS-UM-1J-480
lEEBUS-UM-IJ
1EEBKR-FO-15H2

1EGEDG-CC-1H-2H
C-Bill
IEEBKR-FO-15J2
1HVCHU-UM-IHVE4C
2SWPAT-UM-2SWP1B
IEGEDG-CC-1J-2J
1EGEDG-CC-1J-2H
1HVCHU-FS-1HVE4C
1HVPAT-FR-HVP20A
1HVPAT-FR-HVP22A
1RHPSB-UM-IRHPlB
1RHPSB-UM-1RHP1A
2EEBKR-SO-25H8
2EEBKR-SO-24H4
2EEBKR-SO-24H1
lMSRV--FC-101B
lMSAOV-FC-TV111A
1MSAOV-FC-TV11lB
1HVSTR-PG-IHVS1B
HEP-1E1-25
2HVSTR-PL-2HVS1A
2HVPCV-FC-2235C1
1SIMOV-FO-1115B
1SIMOV-FO-1115D
2HVFAN-FR-2FMO7
1SWPSB-FS-1SWP-4
1EEBUS-UM-1J1-1
iSICKV-CC-ACCCKV
1SIMOV-FC-1836
2HVPCV-CC-2235
1SICKV-FC-1SI79
2EEBKR-SO-24H2

Point
Estimate

6.339E-4
2.281E-2
2. 663E-4
3.842E-4
1.983E-3
5.708E-4
1.OOOE-5
1.OOOE-5
2. 735E-4
2. 663E-4
3.200E-1
2.735E-4
9.440E-2
3. 725E-2
2.663E-4
2. 663E-4
4. 545E-2
7.930E-4
7. 930E-4
3.750E-3
3. 750E-3
3. 356E-5
3. 356E-5
3. 356E-5
9. 988E-3
1. 812E-2
1. 812E-2
9. 528E-3
1. 175E-2
6. 390E-4
1.812E-2
1. 090E-2
1. 090E-2
1.357E-4
3. 152E-3
1. OOOE-5
6. 339E-5
1.090E-2
1.812E-3
6. 339E-4
3. 356E-5

Fussell-
Vesely
Importance

8.334E-4
8.311E-4
8.302E-4
8.204E-4
8.171E-4
8.046E-4
8.015E-4
7.929E-4
7.754E-4
7.427E-4
7.197E-4
7.151E-4
7.027E-4
6.937E-4
6.922E-4
6.911E-4
6.827E-4
6.749E-4
6.749E-4
6.745E-4
6.710E-4
6.664E-4
6.664E-4
6.664E-4
6.552E-4
6.497E-4
6.497E-4
6.418E-4
6.087E-4
6.079E-4
6.053E-4
6.050E-4
6.050E-4
6.OOOE-4
5.783E-4
5.544E-4
5.510E-4
5.418E-4
5.396E-4
5.352E-4
5.242E-4

Risk
Achieve-
ment
Worth

2.31
1.04
4.12
3.13
1.41
2.43

81.16
80.30

3.83
3.79
1.00
3.61
1.01
1.02
3.60
3.59
1.01
1.85
1.85
1.18
1.18

20.86
20.86
20.86

1.06
1.04
1.04
1.07
1.05
1.95
1.03
1.05
1.05
5.42
1.18

56.44
9.69
1.05
1.30
1.84

16.62

Risk
Reduc-
tion
Worth

1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
11.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
1.001
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TABLE 3.4.1-6 (Continued)
BASIC EVENTS RANKED BY THE

FUSSELL-VESELY 1MPORTANCE MEASURES

Ran Event Wn3

329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369

1FWFCV-CC-788898
2HVCHU-UM-HVE4 BC
1HVCHU-UM-HVE4 BC
1HVPCV-CC-1235
ISICKV-CC-959903
1SICKV-CC-206207
HEP-1FRS:1-5
lRPBKR-CC-RTARTB
1EEBUS-UM-1H1-2N
1HVSTR-PL-IHVSlA
2HVSV--SO-2200
REC-1ESI:4-1
1HVPAT-FS-HVP22B
1HVPAT-FS-HVP20B
1MSMOV-FO-NRVIO1
HEP-IFRH:1-5
1QSMOV-FC-IOIB
2HVFAN-FS-2FMO6
1MSRV--FC-.101A
2EETFM-LP-2H
1SIMOV-PG-1862A
1SIMV--PG-1S1305
1SIMV--PG-1S1306
1SIMOV-PG-1862B
1EEBUS-LU-DC-I
1EEBUS-LU-DC-III
1CCMOV-FC-CC100B
1CCMOV-FC-CC100A
HEP-0AP55-30HR
1FWPCV-CC-159AB
1SICKV-CC-144161
1RHCKV-CC-1RH715
2HVMOV-FC-211C
2HVMOV-FC-213C
1SIMOV-CC-1867CD
1SIMOV-CC-1867AB
1SWSCN-PG-1SWP1B
lMSTCV-CC-1408AB
1RCPCV-CC-1455AB
1QSMOV-FC-101A
IEPBUS-UM-2

Point

1.812E-3
2.259E-3
2.259E-3
1.812E-3
6.339E-5
6.339E-5
2.970E-2
1.300E-5
2.OOOE-4
6.390E-4
9.333E-5
1.039E-1
1.983E-3
1.983E-3
1.090E-2
3.125E-3
1.090E-2
3.933E-3
9.988E-3
1.899E-5
1.350E-4
1.350E-4
1. 350E-4
1. 350E-4
1.215E-5
1.215E-5
1.090E-2
1.090E-2
6.565E-3
1. 369E-5
6.339E-5
6.339E-5
1.090E-2
1. 090E-2
3.903E-4
3. 903E-4
9. 528E-3
1.812E-3
1. 812E-3
1. 090E-2
2. OOOE-4

Fussell-
Vesely
importance

5.205E-4
5.044E-4
4.818E-4
4.769E-4
4.697E-4
4.697E-4
4.696E-4
4.696E-4
4.505E-4
4.459E-4
4.113E-4
3.923E-4
3.884E-4
3.884E-4
3.856E-4
3.829E-4
3.808E-4
3.787E-4
3.634E-4
3.484E-4
3.338E-4
3.33BE-4
3.308E-4
3.308E-4
3.301E-4
3.285E-4
3. 273E-4
3.248E-4
3. 173E-4
3.099E-4
3.097E-4
3.097E-4
3.085E-4
3.085E-4
3.079E-4
3.079E-4
3.053E-4
2.958E-4
2.950E-4
2.942E-4
2.886E-4

Risk
Achieve-
mentWorth

1.29
1.22
1.21
.1.26
8.41
8.41
1.02

37.13
3.25
1.70
5.41
1.00
1.20
1.20
1.03
1.12
1.03
1.10
1.04

19.35
3.47
3.47
3.45
3.45

28.17
28.05

1.03
1.03
1.05

23.64
5.89
5.89
1.03
1.03
1.79
1.79
1.03
1.16
1.16
1.03
2.44

Risk
Reduc-
tion
Worth

1.001
1.001
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

NAPS IPE 3-298 12-15-92



TABLE 3.4.1-6 (Continued)
BASIC EVENTS RANKED BY THE

FUSSELL-VESELY IMPORTANCE MEASURES

Rank Event Name

370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410

1EPBUS-UM-4
1EEBKR-SO-14J5
1CHPAT-FR-24HPlA
1HVCHU-FR-1HVE4B
ICHPAT-rR-24HPlB
1MSMV--FO-1MS95
ITMSOV-FC-20-ET
1TMSOV-FC-ASO
1EGEDG-CC-1H2H2J
1HVPCV-FC-1235CI
1SIMOV-PG-1885D
1SIMOV-PG-1885C
1SIMOV-PG-1885A
1SIMOV-PG-1885B
iEGEDG-CC-1J2H2J
ISILIC-CC-RWST
2EEBUS-LU-2H-480
2EEBUS-LU-2H1-1
2EEBUS-LU-2H
2EEBUS-LU-2H1
HEP-lECA3:3-35
1FWFCV-CC-798999
1HVACU-UM-1HVAC7
1EPBUS-UM-IE
1EEBKR-SO-14H1-7
iEEBKR-SO-14HI-i
1CCMOV-CC-100AB
1RHMOV-CC-1720
HEP-IEO-14
2HVPAT-FS-HVP22B
2HVPAT-FS-HVP20B
ICHPAT-PT-14:2
1SIMOV-FC-1890B
ISIMOV-FO-1864B
1SIMOV-FO-1864A
1SIMOV-FC-1890A
1CHPAT-UM-1CHPBC
2EEBUS-LU-2HI-4
HEP-10P21:6
IQSHEP-FLANGE
2EGEDG-FS-2J

Point
Estimate

2. OOOE-4
3. 356E-5
7.930E-4
1.506E-3
7.930E-4
1.250E-4
1.812E-2
1.812E-2
9. 576E-5
1.812E-2
1.350E-4
1.350E-4
1.350E-4
1.350E-4
9.576E-5
4. 644E-4
1.215E-5
1.215E-5
1. 215E-5
1.215E-5
4 . 924E-3
1.812E-3
1. 654E-3
2 . 000E-4
3. 356E-5
3.356E-5
3. 903E-4
3.903E-4
1. OOOE+0
1.983E-3
1.983E-3
6. 999E-4
1.090E-2
1.090E-2
1.090E-2
1.090E-2
7. 529E-4
1. 215E-5
1. 050E-3
3.750E-4
1. 434E-2

Fussell-
Vesely
Importance

2.886E-4
2.723E-4
2.683E-4
2.655E-4
2.577E-4
2.479E-4
2.474E-4
2.474E-4
2.458E-4
2.454E-4
2.291E-4
2.291E-4
2.291E-4
2.291E-4
2.250E-4
2.235E-4
2.225E-4
2.225E-4
2.225E-4
2.225E-4
2. 157E-4
2. 120E-4
2. 074E-4
2.043E-4-
2. 017E-4
2.017E-4
1.989E-4
1.989E-4
1.952E-4
1.951E-4
1.951E-4
1.947E-4
1.899E-4
1.899E-4
1.882E-4
1.882E-4
1.848E-4
1.757E-4
1.703E-4
1.700E-4
1.638E-4

Risk
Achieve-
ment
Worth

2.44
9.11
1.34
1.18
1.32
2.98
1.01
1.01
3.57
1.01
2.70
2.70
2.70
2.70
3.35
1.48

19.32
19.32
19.32
19.32

1.04
1.12
1.13
2.02
7.01
7.01
1.51
1.51
1.00
1.10
1.10
1.28
1.02
1.02
1.02
1.02
1.25

15.46
1.16
1.45
1.01

Risk
Reduc-
tion
Worth

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.060
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

NAPS IPE 3-299 12-15-92



TABLE 3.4.1-6 (Continued)
BASIC EVENTS RA=KED BY TRE

FUSBELL-VEBELY IMPORTANCE MEASURES

Rank Event Name

411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451

IE-T4
1QSPSB-CC-P1A-1B
1SILMS-LF-1860A
1QSMOV-CC-101A-B
HEP-1AP33:1
1HVFAN-FR- 1FMO6
1RHPSB- FR- IRHP1B
1RHPSB-FR-1RHPlA
1SILMS-LF-1860B
1EEBKR-SO-14H4
2 EGEDG-FR-2J
2HVCHU-FR-2HVE4B
1CHCKV-FC-1CH267
2HVACU-LF-2HVAC7
1SIMOV-FO-1885C
1SIMOV-FO-1885A
1SIMOV-FO-1885B
1SIMOV-FO-1885D
2HVSV--SO-2205A
2HVSV--SO-2202A
1CCMV--PG-1CC199
1CCMV--PG-1CC194
HEP-1EO-22
1HVMOV-FC-)113C
1HVMOV-FC-111C
1SWPAT-FR-1SWP1B
1RCPAT-FR-1RCP1A
1FWCKV-FC-1FW100
1RHCKV-FC-1RH15
1RHCKV- FC- IRH7
1FWCKV-FC-1FW132
C-Y04
1EETFM-LP-IH1
1EEBUS-UM-VB-III
2EGEDG-FS-2H
1HVSV--SO-1200
1SWCKV-FC-1SW10
2 EGEDG-FR-2H
1RCMOV-FC-1535
1EEBUS-LU-1J1-2
HEP-lAP15-1E

Point
Estimate

6. 001E-7
3.933E-4
1.250E-4
3.903E-4
3.866E-1
1. 357E-4
7.927E-4
7.927E-4
1. 250E-4
3.356E-5
1.330E-2
1. 506E-3
6.339E-4
3.425E-5
1. 090E-2
1.090E-2
1. 090E-2
1. 090E-2
9. 333E-5
9. 333E-5
4. 105E-4
4. 105E-4
1.880E-2
1.090E-2
1.090E-2
7.930E-4
7.930E-4
6.339E-4
6. 339E-4
6.339E-4
6.339E-4
9.850E-1
1.899E-5
2. OOOE-4
1. 434E-2
9. 333E-5
6. 339E-4
1. 330E-2
1. 090E-2
1.215E-5
7. 799E-4

Fussell-
Vesely
Importance

1. 573E-4
1.568E-4
1. 566E-4
1.556E-4
1.552E-4
1. 550E-4
1.546E-4
1. 546E-4
1. 538E-4
1.537E-4
1.517E-4
1;480E-4
1.472E-4
1.450E-4
1.450E-4
1. 450E-4
1.441E-4
1.441E-4
1.403E-4
1.403E-4
1.349E-4
1.349E-4
1. 340E-4
1.322E-4
1.322E-4
1.291E-4
1. 290E-4
1.240E-4
1. 223E-4
1.223E-4
1.185E-4
1. 104E-4
1.09 1E-4
1. 089E-4
1.057E-4
1.035E-4
1. 032E-4
9.813E-5
9.288E-5
9.022E-5
8. 620E-5

Risk
Achieve-
ment
Worth

263.09
1.40
2.25
1.40
1.00
2.14
1.19
1.19
2.23
5.58
1.01
1.10
1.23
5.24
1.01
1.01
1.01
1.01
2.50
2.50
1.33
1.33
1.01
1.01
1.01
1.16
1.16
1.20
1.19
1.19
1.19
1.00
6.*4
1.54
1.01
2.11
1.16
1.01
1.01
8.43
1.11

Risk
Reduc-
tion
Worth

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

NAPS IPE 3-300 12-15-92



TABLE 3.4.1-6 (Continued)
BASIC EVENTS RANKED BY THE

FUBBELL-VESELY IMPORTANCE MEASURES

Rank Event Name

534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574

1HVMOV-CC-HV111
1HVMOV-CC-HV113
1SWCKV-FC-SW-116
1SWCKV-FC-SW-114
1SICKV-,C-1SI185
HEP-0AP12-20HR
1QSLEV-TM-RWSTA
1QSLEV-TM-RWSTB
PROB-D104A
1HVPAT-FR-HVP22B
1HVPAT-FR-HVP20B
1SISV--MC-1845A
ISISV--MC-1845C
C-RC301
1CCPSB-FS-1CCP1B
1EEBUS-LU-1H1-2N
1RHMV--FC-1RH25
1CCPSB-UM-1CCP1B
lEEINV-LU-II
1CCSV--SO-RV131A
1CCSV--SO-RV131B
1RHSV--SO-1721B
1RHSV--SO-1721A
1EEBUS-UM-1Hl-1
1RCMOV-FO-1536
1RCMOV-FO-1535
1MSMV--LK-1MS59
1EEBKR-SO-15J2
1EEBKR-SO-15H2
NON-REC-B235
1EPBKR-SO-L202
1SICKV-FC-1SI207
1FWCKV-FC-1FW68
1SICKV-FC-1SI206
1CCSV--SO-RV128B
1CCSV--SO-RV128A
1HVPAT-FS-HVP22C
1HVPAT-FS-HVP20C
1QSCKV-CC-V19-11
1CCCKV-FO-1CC24
1MSMV--LK-1MS21

Point
Estimate

3.903E-4
3. 903E-4
6.339E-4
6.339E-4
6.339E-4
2.600E-4
1.400E-3
1.400E-3
5.999E-2
7.930E-4
7.930E-4
3.750E-5
3.750E-5
8.750E-1
3.933E-3
1.215E-5
1.250E-4
3.750E-3
6. 136E-4
9.333E-5
9.333E-5
9.333E-5
9.333E-5
1. OOOE-5
1. 090E-2
1. 090E-2
3.999E-2
8. 390E-6
8. 390E-6
8. 999E-4
3. 356E-5
6. 339E-4
6. 339E-4
6. 339E-4
9. 333E-5
9. 333E-5
1.983E-3
1. 983E-3
6. 339E-5
3. 442E-3
3. 999E-2

2.713E-5
2.713E-5
2.362E-5
2.362E-5
2.234E-5
2.177E-5
2.171E-5
2.171E-5
2.085E-5
2.074E-5
2..074E-5.
2. 066E-5
2.031E-5
1. 905E-5
1.869E-5
1. 866E-5
1.804E-5
1.782E-5
1.772E-5
1. 653E-5
1. 653E-5
1. 653E-5
1. 653E-5
1. 652E-5
1. 609E-5
1. 609E-5
1. 608E-5
1.576E-5
1.576E-5
1.551E-5
1.512E-5
1. 447E-5
1.4 16E-5
1.354E-5
1. 347E-5
1. 347E-5
1.34SE-5
1. 345E-5
1.331E-5
1. 3 1E-5
1.301E-5

Fussell-
Vesely
I=ortance

Risk
AChieve-
ment
worth

1.07
1.07
1.04
1.04
1.04
1.08
1.02
1.02
1.00
1.03
1.03
1.55
1.54
1.00
1.00
2.54
1.14
1.00
1.03
1.18
1.18
1.18
1.18
2.65
1.00
1.00
1.00
2.88
2.88
1.02
1.45
1.02
1.02
1.02
1.14
1.14
1.01
1.01
1.21
1.00
1.00

Risk
Reduc-
tion
Worth

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

NAPS IPE 3-303 12-15-92



TABLE 3.4.1-6 (ContinUed)
BASIC EVENTS RANKED BY THE

FUSSELL-VESELY IMPORTANCE MEASURES

Ramn Event Name

575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615

1CHHEX-LU-1CHE5B
1CCTNK-LF-ICCTK1
1HVPAT-CC-HVP22
1HVPAT-CC-HVP20
1SIMOV-PG-1z67B
NON-REC-B220
1HVCHU-FR-1HVE4C
C-B02
1CCHEX-LU-1CCE1A
1CCHEX-LF-1CCE1B
1EEBKR-SO-VB1-35
1EEBKR-SO-VB3-35
1HVTCV-SC-TCV166
1HVMOD-SC-MOD137
1EEBUS-UM-VB-II
1FWCKV-CC-9395
1FWCKV-CC-125127
1FWNV--FO-1FW128
1EEHS--LF-I
1EEHS--LF-III
1EPBUS-UM-1
1EPBUS-UM-1F
1EPBUS-UM-3
1EEBUS-UM-DC-II
1CHPAT-FS-1CHP1C
1EPBUS-UM-1B3
1EPBKR-SO-15E3
1EPBKR-SO-15E1
1EPBKR-SO-242
2EEBKR-SO-25HIl
1MSMV--FO-1MS97
1MSPORV-DMDT7
1MSRV--FO-101C
1EEBKR-SO-15HI2
1EPBKR-SO-15J12
1QSHEP-1QS21
1QSHEP-1QS5
1EPTFM-LP-2
1EPBKR-FC-15F1
2HVPAT-FR-HVP22C
2HVPAT-FR-HVP20C

Point
EstimatLe

2.090E-4
2.664E-6
1.983E-4
1.983E-4
8.207E-4
8.999E-4
1.506E-3
6.600E-1
2.090E-4
9.477E-3
3.356E-5
3.356E-5
1.208E-5
1.208E-5
2.OOOE-4
6.339E-5
6.339E-5
1.250E-4
2.664E-5
2.664E-5
2. 000E-4
2. OOOE-4
2. OOOE-4
2. OOOE-4
5.078E-3
2. OOOE-4
3.356E-5
3. 356E-5
3. 356E-5
3.356E-5
1.250E-4
1. OOOE+0
2.500E-2
3.356E-5
3.356E-5
7.499E-4
7.499E-4
1.899E-5
1.834E-3
7.930E-4
7. 930E-4

Fussell-
Vesely
Imnortance

1.297E-5
1.279E-5
1.182E-5
1. 182E-5
1.134E-5
1.117E-5
9.717E-6
9.476E-6
9.363E-6
9.363E-6
9.108E-6
9'. 108E-6
8.854E-6
8.854E-6
8.503E-6
8.267E-6
8.267E-6
7.779E-6
7.229E-6
7.229E-6
6.983E-6
6.983E-6
6.983E-6
5.775E-6
5.701E-6
5.428E-6
5.165E-6
5.165E-6
5.165E-6
5.165E-6
4.680E-6
4.680E-6
4.680E-6
4.655E-6
4.655E-6
4.557E-6
4.522E-6
4.521E-6
3.789E-6
3.571E-6
3.571E-6

Risk
Achieve-
mentwortkh

1.06
5.80
1.06
1.06
1.01
1.01
1.01
1.00
1.04
1.00
1.27
1.27
1.73
1.73
1.04
1.13
1.13
1.06
l.27
1.27
1.03
1.03
1.03
1.03
1.00
1.03
1.15
1.15
1.15
1.15
1.04
1.00
1.00
1.14
1.14
1.01
1.01
1.24
1.00
1.00
1.00

Risk
Reduc-
tion
Worth

1.000
1.000
1.000
.1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

NAPS IPE 3-304 12-15-92



TABLE 3.4.1-6 (Continued)
BASIC EVENTS RANKED BY THE

FUSSELL-VEBELY IMPORTANCE MEASURES

Rank Event Name

452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492

lMSTCV-FC-1408B
lMSTCV-FC-1408A
1SIMOV-FC-1867D
1SIMOV-FC-1867B
2HVMOV-CC-HV213
2HVMOV-CC-HV211
REC-1ES1:2
1RHMV--PG-IRH9
1RHMV--PG-1RH16
1RHMV--PG-1RH1
1RHMV--PG-1RH8
1EEBUS-UM-1J1-2
1QSPSB-FS-1QSP1B
IQSPSB-FS- 1QSPIA
1EEBUS-LU-1H1-2S
1EEBKR-SO-14H3
1EEBUS-UM-VB-I
IE-T6
1RHCKV-FO- 1RH7
1RHCKV-FO- iRHI5
2HVPAT-FR-HVP22B
2HVPAT-FR-HVP20B
1CCAOV-UM-TV103A
1RHMOV-FC-1720B
1RHMOV-FC-1720A
HEP-OAP10
1RHMV--PG-1RH19
1CCMV--PG-1CC762
1CCMV--PG-1CC785
1RHMV--PG-1RH30
1RHMV--PG-1RH24
1QSPSB-TM--1QSP1A
1QSPSB-UM-1QSP1A
1RHFCV-SO-1605
1EEBUS-UM-1H1
1EEBUS-UM-1H1-2S
1QSPSB-UM- 1QSP1B
IQSPSB-TM-1QSP1B
1CHHEX-LU-ICHE5A
1EEBAT-CC-I-III
lMSAOV-FC-TV101A

Point
Estimate

1.812E-2
1. 812E-2
1. 090E-2
1.090E-2
3. 903E-4
3.903E-4
2. 660E-3
4 . 105E-4
4 . 105E-4
4. 105E-4
4. 105E-4
1. OOOE-5
3. 933E-3
3.933E-3
1. 215E-5
3. 356E-5
2 . OOOE-4
6. 270E-6
3. 442E-3
3. 442E-3
7. 930E-4
7. 930E-4
2. 060E-4
1. 090E-2
1. 090E-2
5 .274E-3
4 105E-4
4. 105E-4
4. 105E-4
4. 105E-4
4 .105E-4
3. 750E-3
3. 750E-3
1.208E-5
1. OOOE-5
1 • OOOE-5
3. 750E-3
3. 750E-3
2. 090E-4
1. 050E-6
1. 812E-2

8.251E-5
8. 251E-5
8. 154E-5
8. 154E-5
7.886E-5
7.886E-5
7.839E-5
7.680E-5
7.680E-5
7. 680E-5
7. 680E-5
7. 666E-5
7.146E-5
6.974E-5
6.940E-5
6.837E-5
6.721E-5
6.611E-5
6.580E-5
6.580E-5
6.482E-5
6.482E-5
6.400E-5
6. 367E-5
6. 367E-5
6. 366E-5
6. 174E-5
6. 174E-5
6. 174E-5
6. 174E-5
6. 174 E-5
6.088E-5
6. 088E-5
5.871E-5
5.841E-5
5.841E-5
5. 638E-5
5. 638E-5
5.608E-5
5.426E-5
5. 327E-5

Fussell-
Vesely
Importance

Risk
Achieve-
ment
Worth

1.00
1.00
1.01
1.01
1.20
1.20
1.03
1.19
1.19
1.19
1.19
8.67
1.02
1.02
6.71
3.04
1.34

11.54
1.02
1.02
1.08
1.08
1.32
1.01
1.01
1.01
1.15
1.15
1.15
1.15
1.15
1.02
1.02
5.86
6.84
6.84
1.01
1.01
1.27

52.68
1.00

Risk
Reduc-
tion
Worth

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
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TABLE 3.4.1-6 (Continued)
BASIC EVENTS RANKED BY THE

FUSSELL-VESELY IMPORTANCE MEASURES

Rank Event Name

493
494
495
496
497
498
499
500
501
502
503
504
.505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533

lMSAOV-FC-TV101B
REC-0OP21:6
1EEBUS-LU-1H1-1
2SWCKV-FC-2SW337
2SWCKV-FC-2SW353
2CDCKV-FC-2CD211
1CCPAT-FR-1CCP1A
2HVMOD-SC-MOD238
2HVTCV-SC-TCV267
1EPBUS-UM-1B1
1MSMV--LK-1MS179
1MSMV--LK-1MS168
HEP-OAP12-1OHR
1HVSV--SO-1202A
1HVSV--SO-1205A
1FWMOV-CC-15OABC
2HVPAT-FS-HVP22C
2HVPAT-FS-HVP20C
1SIPSB-FR-1HRP1A
1SIPSB-FR-1HRP1B
2HVPAT-CC-HVP20
2HVPAT-CC-HVP22
1BDAOV-FO-TV100E
1BDSOV-FO-100J
IBDSOV-FO-1OOF
1BDAOV-FO-TV100J
1BDSOV-FO-100E
1BDAOV-FO-TV100F
2HVACU-UM-2HVAC6
NON-REC-B221
1RCMOV-FC-1536
1HVACU-LF-1HVAC6
2HVCHU-FR-2HVE4C
1EEBAT-LP-III
1EEBAT-LP-I
1EPBUS-UM-lAl
1QSLIC-LF-100A
1QSLIC-LF-100D
1QSLIC-LF-100B
1QSLIC-LF-100C
ISWTCV-FC-SWI02C

Point
Estimate

1.812E-2
1.687E-3
1.215E-5
6.339E-4
6.339E-4
6.339E-4
7.930E-4
1.208E-5
1.208E-5
2.OOOE-4
1.OOOE-2
1.OOOE-2
4.949E-3
9.333E-5
9.333E-5
3. 903E-4
1.983E-3
1.983E-3
3. 304E-5
3. 304E-5
1. 983E-4
1. 983E-4
1.812E-2
1.812E-2
1.812E-2
1. 812E-2
1. 812E-2
1.812E-2
1. 654E-3
8.999E-4
1. 090E-2
3.425E-5
1. 506E-3
1.500E-5
1.500E-5
2. OOOE-4
4. 633E-3
4. 633E-3
4. 633E-3
4. 633E-3
1.812E-2

Fussell-
Vesely
Importance

5.327E-5
5.122E-5
5.016E-5
4.896E-5
4.896E-5
4.896E-5
4.770E-5
4. 657E-5
4.657E-5
4.648E-5
4.500E-5
4.500E-5
4.434E-5
4.359E-5
4.359E-5
4.259E-5
4.190E-5
4. 190E-5
4. 142E-5
4. 127E-5
3.983E-5
3.983E-5
3.799E-5
3.799E-5
3.799E-5
3.799E-5
3.799E-5
3.799E-5
3.656E-5
3.506E-5
3.432E-5
3.340E-5
3.167E-5
3.035E-5
3.012E-5
2.962E-5
2.902E-5
2.902E-5
2.902E-5
2.902E-5
2.847E-5

1.00
1.03
5.13
1.08
1.08
1.08
1.06
4.86
4.86
1.23
1.00
1.00
1.01
1.47
1.47
1.11
1.02
1.02
2.25
2.25
1.20
1.20
1.00
1.00
1.00
1.00
1.00
1.00
1.02
1.04
1.00
1.98
1.02
3.02
3.01
1.15
1.01
1.01
1.01
1.01
1.00

Risk
Achieve-
ment
Worth

Risk
Reduc-
tion
Worth

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.. 000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
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TABLE 3.4.1-6 (ContinUed)
BASIC EVENTS RANKED BY THE

FUSSELL-VEBELY IMPORTANCE MEASURES

R!a.k Event Name

616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656

1QSCKV-FC-1QS-11
1CHCKV-CC-267279
1QSCKV-FC-1QS-19
1EEBUS-LU-VB-I
1EEBUS-LU-VB-III
1MSMV--PG-1MS268
1MSMV--PG-1MS270
1MSMV--PG-1MS269
1MSMV--PG-1MS271
HEP-1EO-15
1CCPSB-FR-1CCP1B
1EPBKR-FC-15A2
HEP-OAP12-4OHR
1FWHCV-FO-100C
1SWMOV-FC-SWI01B
1SWMOV-FC-SW101D
1SWMOV-FC-SW1O1A
1SWMOV-FC-SWI01C
1CCCKV-FC-1CC47
1EPBUS-LU-IA
1HVPAT-FR-HVP20C
1HVPAT-FR-HVP22C
1EPBUS-LU-1B1
1EEBUS-LU-1JSTUB
1EEBUS-LU-1HSTUB
1EPBUS-LU-IAl
1EPBKR-FC-15B2
1EPBUS-LU-4
1EPBUS-LU-2
1RCMOV-CC-535536
2EGEDG-TM-2J
1EPBKR-SO-332
1EEBKR-SO-15HI1
1EPBKR-SO-15F3
1EPBKR-SO-15F1
1EPBKR-SO-L102
1EEBUS-UM-1JSTUB
1EEBUS-UM-1HSTUB
1SWCKV-CC-647648
1RSSTR-PG-TEMPB
1FWHCV-FC-100B

Point
Estimate

6.339E-4
6.339E-5
6.339E-4
1.215E-5
1.215E-5
1.368E-4
1.368E-4
1.368E-4
1.368E-4
1. 075E-3
7.927E-4
1.834E-3
1.250E-1
1.812E-2
1.090E-2
1. 090E-2
1.090E-2
1.090E-2
6. 339E-4
1. 215E-5
7.930E-4
7.930E-4
1. 215E-5
1. 215E-5
1.215E-5
1.215E-5
1. 834E-3
1.215E-5
1.215E-5
3.903E-4
5.708E-4
3.356E-5
3. 356E-5
3. 356E-5
3. 356E-5
3. 356E-5
1. OOOE-5
1. OOOE-5
6. 339E-5
2. 822E-2
1. 812E-2

Fussell-
Vesely
Importance

3.441E-6
3.387E-6
3.268E-6
3.223E-6
3.223E-6
3.127E-6
3.127E-6
3.127E-6
3.127E-6
2.979E-6
2.971E-6
2.760E-6
2.721E-6
2.657E-6
2.412E-6
2.412E-6
2.412E-6
2.412E-6
2. 376E-6
1.944E-6
1. 904E-6
1.904E-6
1.612E-6
1.612E-6
1. 612E-6
1. 612E-6
1.587E-6
1.490E-6
1.490E-6
1.443E-6
1.179E-6
1.172E-6
1. 172E-6
1. 172E-6
1.172E-6
1.172E-6
1. 042E-6
1. 042E-6
1.034E-6
1.012E-6
9.925E-7

Risk
Achieve-
ment
Worth

1.01
1.05
1.01
1.27
1.27
1.02
1.02
1.02
1.02
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.16
1.00
1.00
1.13
1.13
1.13
1.13
1.00
1.12
1.12
1.00
1.00
1.03
1.03
1.03
1.03
1.03
1.10
1.10
1.02
1.00
1.00

Risk
Reduc-
tion
Worth

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.600
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
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TABLE 3.4.1-6 (Continued)
BASIC EVENTS RANKED BY THE

FUSSELL-VESELY IMPORTANCE MEASURES

Rank Event Name

657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697

1SITNK-LF-1SITK2
1EEBCH-LP-I
1EEBCH-LP-III
IFWCKV-CC-477911
1RSSTR-PG-TEMPA
1EPTFM-LP-RSST-C
1EPTFM-LP-1
1SWMOV-SC-SW208A
1SWMOV-SC-SW108A
1SWMOV-SC-SW208B
1SWMOV-SC-SW108B
1FWMOV-FC-100C
1CHPAT-FR-24HPlC
2EEBKR-FO-25J11
1EEBKR-FO-15H11
1EPBKR-FO-15F4
1EPBKR-FO-15F3
2EEBKR-FO-25J2
2EGEDG-CC-2H-2J
1FWHEP-MOV-100B
1CHPAT-PT-14:3
1SWMOV-FC-SW103B
1SWMOV-FC-SWIO4B
1EEBKR-SO-II-14
1EEBKR-SO-VB2-35
1EPBKR-FC-G12
1FWCKV-FC-IFW93
NON-REC-B229
1FWHEP-MOV-100D
ICHMOV-FO-1286A
1SWMOV-FC-SW103A
1SWMOV-FC-SWIO4A
1CHCKV-FC-1CH279
1FWCKV-FC-1FW279
1FWHEP-HCV-100C
1FWCKV-FC-1FW127
1EEBKR-SO-III-11
1EEBKR-SO-J1-B1L
1EEBKR-SO-I-11
1EEBKR-SO-H4-D2L
1MSMV--PG-1MS179

Point
Estimate

2.664E-6
8.399E-5
8.399E-5
6.339E-5
2.822E-2
1.899E-5
1.899E-5
1.208E-5
1.208E-5
1.208E-5
1.208E-5
1.090E-2
7.930E-4
2.735E-4
2.735E-4
2.735E-4
2.735E-4
2.735E-4
2.663E-4
7.499E-4
6.999E-4
1.090E-2
1.090E-2
3. 356E-5
3. 356E-5
1. 834E-3
6. 339E-4
8.999E-4
7.499E-4
1.090E-2
1. 090E-2
1.090E-2
6. 339E-4
6. 339E-4
7. 499E-4
6. 339E-4
3.356E-5
3.356E-5
3.356E-5
3.356E-5
9. 123E-5

Fussell-
Vesely
Importance

8.886E-7
7.986E-7
7.986E-7
7.413E-7
6.727E-7
6.631E-7
6.631E-7
6.561E-7
6.561E-7
6.561E-7
6.561E-7
5 972E-7
5.877E-7
5.649E-7
5.649E-7
5.649E-7
5.649E-7
5.649E-7
5.500E-7
5.379E-7
5.187E-7
5.062E-7
5.062E-7
4.922E-7
4.922E-7
4.896E-7
4.547E-7
4.489E-7
3.866E-7
3.654E-7
3.364E-7
3.364E-7
3.356E-7
3.268E-7
3.236E-7
2.736E-7
2.575E-7
2.575E-7
2.575E-7
2.575E-7
2.406E-7

1.33
1.01
1.01
1.01
1.00
1.03
1.03
1.05
1.05
1.05
1.05
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.01
1.01
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.01
1.01
1.01
1.01
1.00

Risk
Achieve-
merit
Worth

Risk
Reduc-
tion
Worth

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

NAPS IPE 3-306 12-15-92



TABLE 3.4.1-6 (Continued)
BASIC EVENTS RANKED BY TEE

FUSSELL-VESELY IMPORTANCE MEASURES

Rank Event Name

698
699
700
701
702
703
704
705
706
707
708
709
710

IMSMV--PG-IMS168
1EPBKR-FO-15A1
HEP-OAP12-30HR
lEPBKR-SO-15B10
IEPBKR-SO-14B3-1
1EPBUS-LU-1
IEPBUS-LU-1F
1EPBUS-LU-3
2EEBUS-UM-2J
1FWBKR-FC-15C5
1FWBKR-FC-15A5
1FWBKR-FC-15A6
1FWBKR-FC-15B5

Point
Estimate

9.123E-5
2.735E-4
6.565E-3
3.356E-5
3.356E-5
1.215E-5
1.215E-5
1.215E-5
2. 000E-4
1.834E-3
1.834E-3
1.834E-3
1.834E-3

2.406E-7
2.099E-7
1.723E-7
1. 693E-7
1. 693E-7
1. 662E-7
1. 662E-7
1.662E-7
1. 619E-7
1. 54 6E-7
1. 546E-7
1. 546E-7
1.546E-7

1.00
1.00
1.00
1.01
1.01
1.01
1.01
1.01
1.00
1.00
1.00
1.00
1.00

Fussell-
Vesely
importances

Risk
Achieve-
ment

Risk
Reduc-
tion
Worth

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
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BASIC EVENTS & DESCRIPTIONS



T~ABLE C.8-1
NAPSl.BED:TUZSDAY, OCTOBlER 13, 1992

Event

IANRLY-LF-OUY-3A
IAMRLY-LFP-OUT-38
¶AMTMR-LF-275EC
IEDADv-FO-TVlO0E
IBDAOV-FO-TVIODF
IBDAOV-FO-TVIOOJ
1BDSoV-FO- ¶00!
1BDSOV-FO- lOOF
IBDSOV- P0- 10J
ICCADV-FC-TV103A
ICCAOV-FC-TV103B
ICCAOV-SC- 104A1
ICCAOV-SC-¶0I.A2
ICCAOV- SC- 10491-
iCCAOV-SC-¶ 0492
ICCAOV-SC-104.CI
ICCAOV- SC- 104C2
lCCAOV-SC-TVlOlA
ICCADV-SC-TVI 015
lCCAOV-SC-TVll6M
ICCAOV-SC-TV11¶69
1CCADV-SC-TV1 ¶6C
ICCAOV-UM-TV103A
1CCCKV-FC-lCC47
1CCCKV-FO- 1CC24
ICCCKV-PG-I1CC24
ICCHEX-LF-ICCEIB
ICCHEX-LU-ICCEIA
1CCHEX-UM-lCCElB
ICC14OV-CC- 100AD
ICCROV- PC-CCIODA
ICCMOV-FC-CC100B
ICCMV--FC-ICC41
1CCMV--PC-ICC56
ICCMV- -FC-ISW232
ICC14V--PG-ICC194
1CCKV--PG-ICC199
¶CCNV--pG-1cc39
ICCMV--PG-ICC48
ICCMV--PG-lCCSO
ICCMV--PG-ICC762
ICCMV- -PG-lCC7'85
ICCMV--PG-ISW233
ICCMV- -PG-ISW241
ICCPAT-FR-ICCPIA
ICCPSB-FR-ICCP16
ICCPSB-FS-lCCPIB
1CCPSB-IUM-1CCPIB
ICCSV--SO-RV125A
ICCSV- -SO-RV125B
ICCSV- -SO-RV125C
ICCSV- -SO-RV128A
1CCSV- -SO-RV128B
ICCSV- -SO-RV131A
ICCSV- -SO-RV131B
ICCYNK-LF-ICCYK1
1CDCKV-FC-lCD 182
ICDCKV-FPC-ICD209
ICDCKV-FC-2CD187
ICDMV--FC-ICD174
ICDMV--FC-ICD175
1CDMV--FC-ICD205

NAPS IPE

tuineval i Lity

2.66E-004
2.66E -004
7.99E-004
1.81E-002
¶.81E-002
1.81E-002
¶.81E-002
¶.81E-O?2
1.81E-002
1.81E-002
1.81E-002
1.21E-005
1.21E-OD5
1.21E-005

1.21E-005
1.21E-005
¶.21E-005
1.21E-005
1.21E-0051.21E-005
1.21E-005

2.0OE-004
6.34E-004
3.44E-003
3. ODE -006
9.48E-003
2.09E-004
2.OOE-004
3.90E-004
1 .09E-002
1.09E-0O2
1.25E-004
1.25E-O4.
1.25E-004
4.1OE--004
4.1OE-004
4.50E -005
4.50E-005
1.37E-004
4.IOE--004
4.1OE--004
1.37E-004
1.37E-004
7.93E-004
7.93E-00O.
3.93E-003
3.75E-003
9.33E-005
9.33E-005
9.33E-005
9.33E-005
9.33E-005
9.33E-005
9.33E-005
2.66E -006
6.34E-004
6.34E-004
6.34E-004
1.25E-004
1 .25E-OD4
1.25E-004

Descrittion

ANSAC OUTPUT RELAY 3A LOSS OF FUNCTION
ANSAC OUTPUT RELAY 38 LOSS OF FUNCTION
AMSAC 27 SEC. TIMER FAILS FOLLOWING A FAILURE OF RPS ACT.
AIR OPRTED VALVE FAILS OPEN 1-BD-TV-100E
AIR OPRTED VALVE FAILS OPEN 1-BD-TV-lOOF
AIR OPRTED VALVE FAILS OPEN 1-BD-TV-IODJ
SOLENOID VALVE FAILS OPEN ¶-BD-SOV-IOOE
SOLENOID VALVE FAILS OPEN 1-1ID-SOV-lOOF
SOLENOID VALVE FAILS OPEN 1-BD-SOV-IOOJ
AIR-OPERATED VALVE TVIO3A FAILS CLOSED (FAILS TO OPEN)
AIR-OPERATED VALVE TV1038 FAILS CLOSED (FAILS TO OPEN)
AIR OPERATED VALVE SPURIOUS CLOSECOPN) DURING MISSION
AIR OPERATED VALVE SPURIOUS CLOSECOPN) DURING MISSION
AIR OPERATED VALVE SPURIOUS CLOSECOPN) DURING MISSION
AIR OPERATED VALVE SPURIOUS CLOSE(OPN) DURING MISSION
AIR OPERATED VALVE SPURIOUS CLOSECOPN) DURING MISSION
AIR OPERATED VALVE SPURIOUS CLOSE(OPN) DURING MISSION
AIR OPERATED VALVE SPURIOUS CLOSECOPN) DURING MISSION
AIR OPERATED VALVE SPURIOUS CLOSECOPN) DURING MISSION
AIR OPERATED VALVE SPURIOUS CLOSECOPN) DURING MISSION
AIR OPERATED VALVE SPURIOUS CLOSECOPN) DURING MISSION
AIR OPERATED VALVE SPURIOUS CLOSECOPN) DURING MISSION
AIR OPRTD VALVE 1-CC-TV-103A UNSCND NAINT.
CHECK VALVE 1-CC-47 FAILS CLOSED CFAILS TO OPEN)
CHECK VALVE 1-CC-24 FAILS OPEN (FAILS TO CLOSE)
CHECK VALVE 1CC-24 PLUGGED DURING MISSION
HEAT EXCHANGER 1-CC-E-1B LOSS OF FUNCTION
HEAT EXCHANGER 1-CC-E-IA LOSS OF FUNCTION
HEAT EXCHANGER 1-CC-E-1B UNSCHED MAINTENANCE
CCF MOTOR OPERATED VALVES CC-1OOA & 3 FAIL CLOSED
MOTOR OPERTD VALVE CC-IOOA FAILS CLSD (FAILS TO OPEN)
MOTOR OPERTD VALVE CC-1008 FAILS CLSD (FAILS TO OPEN)
N. C. MANUAL VALVE 1-CC-41 FAILS CLOSED
MANUAL VALVE ICC-56 FAILS CLOSED (FAILS TO OPEN)
MANUAL VALVE SW-232 FAILS CLOSED (FAILS TO OPN)
N.O. MANUAL VALVE I-CC-194 PLUGGED DURING STANDBY
N.O. MANUAL VALVE 1-CC-199 PLUGGED DURING STANDBY
N.C. MANUAL VALVE 1-CC-39 PLUGGED DURING STANDBY
N.O. MANUAL VALVE I-CC-48 PLUGGED DURING STANDBY
N.O. MANUAL VALVE I-CC-50 PLUGGED DURING STANDBY
N.O. MANUAL VALVE 1-CC-762 PLUGGED DURING STANDBY
N.O. MANUAL VALVE 1-CC-785 PLUGGED DURING STANDBY
N.O. MANUAL VALVE 1-SW-233 PLUGGED DURING STANDBY
N.D. MANUAL VALVE 1-SW-241 PLUGGED DURING STANDBY
MOTOR DRIVEN PUMP 1-CC-P-iA FAILS TO RUN
STANDBY PUMP 1-CC-P-lB FAILS TO RUN
STANDBY PLMP 1-CC-P-lB FAILS TO START
"D SINDBY PUMP I-CC-P-1B UNSCHDL MAINT.
SAFETY VALVE RV125A SPURIOUSLY OPEN DURING MISSION
SAFETY VALVE RV125B SPURIOUSLY OPEN DURING MISSION
SAFETY VALVE RV12SC SPURIOUSLY OPEN DURING MISSION
FLOW DIVERSION RELIEF VLV SPURIOUS OPEN. I-CC-RV-12aA
SAFETY VALVE SPURIOUSLY OPEN DURING MISSION
SAFETY VALVE SPURIOUSLY OPEN DURING MISSION
SAFETY VALVE SPURIOUSLY OPEN DURING MISSION
INSUFF CC PUMP NPSH SURGE TANK I-CC-TK1 LOSS OF FUNCTION
CHECK VALVE 1-CD-182 FAILS CLOSED
CHECK VALVE 1-CD-209 FAILS CLOSED
CHECK VALVE 2-CD-187 FAILS CLOSED
MANUAL GATE VALVE 1-CD-174 FAILS CLOSED
MANUAL GATE VALVE 1-CD-175 FAILS CLOSED
MANUAL GATE VALVE I"-D-205 FAILS CLOSED

C-113 12-15-92



TABLE C.8-2 (Continued)
N3APS1.BED:TUZSDA~Y, OCTOBER 13, 1992

1CDNV--FC-lCD216
ICESTR-CC-SUMPPG
1CHADV-SC-111SA
1CHCKV-CC-267279
1CHCKV-FC-1CH238
ICNCKV-FC-1CH252
1CHCKV-FC-1CH264
1CHCKV-FC-1CH267
1CHCKV-FC-1CH279
1CHCKV- FO- 1CZS4
1CHCKV- FO- 1CH267
1CHCKV- FO- CH267
1CHHCV-FC-1311
1CHHCV-FO-1310
ICHNEP-MOV-1275A
1CHHEP-MOV-1275B
1CHNEP-MOV-1373
1CHHEX-LU-ICHESA
1CHHEX-LU-1CHESB
1CHHEX-LU-1CHESC
1CHMOV-FC-CH1350
ICHMOV- FO- 1286A
1CHMOV-PG- 1275A
1CHROV-PG- 1275B
1CHMOV-PG- 1373
1CHPAT-CC-FSlABC
ICHPAT-CC-FS1l1C
1CHPAT-FR-1HRP1A
lCHPAT-FR-1HRP1B
1CHPAT-FR-24HP1A
1CHPAT-FR-24HP1B
1CHPAT-FR-24HP1C
1CNPAT-FS-1CHPlA
1CHPAT-FS-1CHP1S
1CHPAT-FS.-ICHPIC
1CHPAT-FS-1CHP2A
ICHPAT-PT-14:2
1CHPAT-PT-14:3
1CHPAT-UM-1CHP1C
lCHPAT-UM-1CNPBC
lCHRV--SO-1257
ICHTNK-LU-1CHTK2
1CICDA-TM-HIHI-A
1CIMA-TM-HIHI-8
1CIHS--LF-PB-1-A
1CIHS--LF-PB-1-6
ICIHS--LF-PB-2-A
1CIHS--LF-PB-2-6
1CIPIC-LF-100A
1CIPIC-LF-1O00
1CIPIC-LF-100B-1
1CIPIC-LF-IOOC
1CIPIC-LF-IOOC-1
ICIPIC-LF- 1000
1CIPMC-LF-10OD-1
1CIRLY-LF-644XA1
1CIRLY-LF-64.XB1
1CIRLY-LF-K137-A
1CIRLY'-LF-K137-B
1CIRLY-LF-K216-A
1CIRLY-LF-K216-B
1CIRLY-LF-K217A
1CIRLY-LF-K217B

1.25E-004
5.001 -005
1.21E-005
6.34E-005
6.346-004
6.34E-004
6.34E-004
6.34E-004
6.34E-004
1.15E-003
3.4E-O03
3."E-003
1.B1E-002
1.51E-002
7.50!-004
7.50E-004
7.50E-004
2.09E-004
2.09E-004
2.09E-004
1.09E-002
1.09E- 002
4.50E-005
4.50E-005
4.50E-005
4.97E-004
4.97E-004
3.31E-005
3.31E-005
7.93E-004
7.93E-004
7.93E-004
1.98E-003
5.051-003
5.08E-003
1.98E -003
7.00E-004
7. 0OE - 004
3.27E-001
7.53E-004
9.33E-005
2.66E -006
1.40E-003
1.4OE-003
2.66E-005
2.66E-005
2.66E-005
2.66E-005
4.63E-003
4.63E - 003
4.63E- 003
4.63E-003
4.63E-003
4.63E-003
4.639-003
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E -004
2.66E-004
2.66E-004

Description

MANUAL GATE VALVE I-CD-216 FAILS CLOSED
COIMON CAUSE BLOCKAGE OF CONTAINMENT SUMP
LCV-1115A SPURIOUS CLOSURE OR PLUGGING DURING MISSION
CCF OF CHECK VAVLES CH-267 AND CH-279
CHECK VALVE CH-238 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE CH-252 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE CH-264 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE CH-267 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE CH-279 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE CH-254 FAILS OPEN (FAILS TO CLOSE)
CHECK VALVE CH-267 FAILS OPEN (FAILS TO CLOSE)
CHECK VALVE CH-267 FAILS OPEN (FAILS TO CLOSE)
AOV OP HAND CUT VLV FAILS CLOSED 1-CH-HCV-1311
AOV OP HAND CUT VLV FAILS OPEN 1-CH-lCV-1310
NOV-1275A INADVERT MISPOSITION
NOV-12756 INADVERT MISPOSITION
MOV-1373 INADVERT MISPOSITION
HEAT EXCHANGER ESA LOSS OF FUNCTION DURING MISSION
NEAT EXGR CH-E-SB LOSS OF FUNCTION DURING MISSION
HEAT EXCHANGER LOSS OF FUNCTION DURING MISSION
MOTOR OPERTO VALVE CN-1350 FAILS CLSD (FAILS TO OPEN)
MOTOR OPERTD VALVE FAILS OPEN 1-CH-MV-1286A
MOTOR OPERTD VALVE 1275A PLUGGED DURING OPERATION
MOTOR OPERTD VALVE 12758 PLUGGED DURING STANDBY
MOTOR OPERTD VALVE 1373 PLUGGED DURING OPERATION
CCF 3/3 FS OF CHP IA. lB A IC TO START
CCF 2/2 FS OF CUP 13 AND IC TO START
CHARGING PUMP
CHARGING PUMP
CHARGING PUMP
CHARGING PUMP
CHARGING PUMP
CAHRGING PUMP
CHARGING PUMP
CHARGING PUMP

IA FAILS TO
13 FAILS TO
IA FAILS TO
13 FAILS TO
1C FAILS TO
1A FAILS TO
IB FAILS TO
IC FAILS TO

RUN FOR ONE HOUR
RUN FOR ONE HOUR
RUM FOR 24 HOURS
RUN FOR 24 HOURS
RUN
START
START
START

BAT PUMP CH-P-2A FAILS TO SWITCH TO FAST SPEED
CHARGING PUMP B IN PT 14.2
CHARGING PUMP IC IN PT 14.3
CHARGING PUMP 1C UNSCNLD MAINT.
CHARGING PUMPS 1B AND IC IN MAINTENANCE
VCT RELIEF VALVE 1257 SPURIOUS OPENING
VCT LEAK LEADING TO LOSS OF FUNCTION DURING MISSION
CWA HIGH HIGH TRAIN A PROTECTION IN TEST
CDA HIGH HIGH TRAIN B PROTECTION IN TEST
HAND SWITCH CWA PUSHBUTTON 1 TR A LOSS OF FUNCTION
HAND SWITCH CDA PUSHBUTTON 1 TR B LOSS OF FUNCTION
HAND SWITCH CDA PUSHBUTTON 2 TR A LOSS OF FUNCTION
HAND SWITCH CDA PUSHBUTTON 2 TR. B LOSS OF FUNCTION
PRESSURE CHANNEL PT-LN100A LOSS OF FNCN DURING STANDBY
PRESSURE CHANNEL PT-LMIOOB LOSS OF FNCN DURING STANDBY
PRESS INST CHANN LM 1009-1 LOSS OF FNCN DURING STNDBY
PRESSURE CHANNEL PT-LMIOOC LOSS OF FNCN DURING STANDBY
PRESS INST CHANN LM 100C-1 LOSS OF FNCN DURING STNDBY
PRESSURE CHANNEL PT-LM100D LOSS OF FNCN DURING STANDBY
PRESS INST CHANN LM 1000-1 LOSS OF FNCN DURING STNDBY
RELAY K644-XAl LOSS OF FUNCTION
RELAY K164-XB1 LOSS OF FUNCTION
RELAY K137 TRAIN A FAILS TO ENERGIZE
RELAY K137 TRAIN B FAILS TO ENERGIZE
RELAY K216 TRAIN A FAILS TO ENERGIZE
RELAY K216 TRAIN B FAILS TO ENERGIZE
RELAY K217 TRAIN A LOSS OF FUNCTION
RELAY K217 TRAIN B LOSS OF FUNCTION
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TABLE C.8-1 (Continued)
]APBL.BED:TUEBDAYp OCTOBER 13, 1992

1C RLY- LF-329-A
1CIRLY-LF-K329-B

1CIRLY-LF-K330A
ICIRLY-LF-K330B
1CIRLY-LF-K429-A
1CIRLY-LF-K429-B
1CIRLY-LF-K430A
ICIRLY-LF-K4308
ICIRLY-LF-KS05-A
ICIRLY-LF-K505-8
1CIRLY-LF-K56-A
1CIRLY-LF-KS06-9
ICIRLY-LF*K519-A
1CIRLY-LF-KS19-B
1CIRLY-LF-K618-A
1CIRLY-LF-K618-8
ICIRLY-LF-K619-A
1CIRLY-LF-K619-B
1CIRLY-LF-K625-A
ICIRLY-LF-K625-B
iCIRLY-LF-K626-A
ICIRLY-LF-K626-B
1CIRLY-LF-K643-A
1CIRLY-LF-K6(.3-B
1CIRLY-LF-K644-A
IClRLY-LF-K64-B
1CIRLY-LF-K645-A
1CIRLY-LF-K645-B
1CNCKV-FO-1CN21
1CNCKV-FO-1CN9
1CNLCV-CC-10912
1CNLCV-FC-I09-1
1CNLCV-FC-109-2
lCNPAT-FR-1CNP1A
1CNPAT-FR-1CNP1B
ICNPAT-FR-1CNPIC
1CNPAT-FS-ICNP1C
1CNPAT-TM-1CNP1C
1CNPAT-UM-1CNPlA
ICNPAT-UM-ICNP1B
1CNPAT-UM- 1CNP1C
ICNTNK-LF-1CNTK1
1CNTNK-LF-1CNTK2
1CNTNK-LU-ICNTK2
ICWSCN-PL-1SWP-4
IEE-BAT-I-2MR
1EE-BAT-I -2HR
1EE-BAT-III-2HR
lEE-BAT-IV-2HR
1EEBAT-CC-ALL
1EEBAT-CC-i-11i
1EEBAT-LP-I
1EEBAT-LP-1I
1EEBAT-LP-111
1EEBAT-LP-IV
1EEBCH-LP-1C-1
1EEBCH-LP-IC-Il
1EEBCH-LP-1
IEEBCH-LP-1I
1EEBCH-LP-I11
1EEBCH-LP-IV
1EEBKR-FO-15HII
1EEBKR-FO-15H2

Wunvaitabiltit

2.66E-004
2.66E-O4
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-O4
2.66E-004
2.66E-O4
2.66E-004
2.66E-004
2.66E-O4
2.66E-004
2.66E-004
2.66E-004
2.66E-O4
2.66E-004
2.66E-004
2.66E-004
2.66E8-04
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66-00/4
3.E8- 003
3."4E-003
1 .1E-003
1.81E-002
1.81E-002
7.93E-O4
7.93E-004
7.93E-O4
1.98E-003
3.75E -003
3.75E-003
3.75E-003
3.75E -003
2.668-006
2.66E-006
2.66E-006
6.39E -O04
1.00EE000
1.OOE+000
1.OOE8000
1.00E+000
1.05E-006
1.05E-006
1.50E-005
1.50E-005
1.50-E005
1.50E -005
8.40E-005
8.40E-0O5
8.40E-005
8.40E-005
8.40E-005
8.40E -005
2.74E-004
2.74E-004

R K29rAINAFA

RELAY K329 TRAIN A FAILS TO ENERGIZE
RELAY K329 TRAIN B FAILS TO ENERGIZE
RELAY 1330 TRAIN A LOSS OF FUNCTION
RELAY 1330 TRAIN B LOSS OF FUNCTION

RELAY K429-A FAILS TO ENERGIZE
RELAY K429 TRAIN B FAILS TO ENERGIZE
RELAY K430 TRAIN A LOSS OF FUNCTION
RELAY K430 TRAIN B LOSS OF FUNCTION
MASTER RELAY 1505 TRAIN A LOSS OF FUNCTION
MASTER RELAY K505 TRAIN B LOSS OF FUNCTION
MASTER RELAY K506 TRAIN A LOSS OF FUNCTION
1tASTER RELAY 1506 TRAIN B LOSS OF FUNCTION
MASTER RELAY K519 TRAIN A LOSS OF FUNCTION
MASTER RELAY K519 TRAIN B LOSS OF FUNCTION
SLAVE RELAY K618 TRAIN A LOSS OF FUNCTION
SLAVE RELAY 1618 TRAIN S LOSS OF FUNCTION
SLAVE RELAY 1619 TRAIN A LOSS OF FUNCTION
SLAVE RELAY 1619 TRAIN B LOSS OF FUNCTION
SLAVE RELAY 1625 TRAIN A LOSS OF FUNCTION
SLAVE RELAY r625 TRAIN B LOSS OF FUNCTION
SLAVER RELAY K626 TRAIN A LOSS OF FUNCTION
SLAVE RELAY 1626 TRAIN I LOSS OF FUNCTION
SLAVER RELAY K643 TRAIN A LOSS OF FUNCTION
SLAVE RELAY 1643 TRAIN B LOSS OF FUNCTION
SLAVE RELAY K6" TRAIN A LOSS OF FUNCTION
SLAVE RELAY K644 TRAIN B LOSS OF FUNCTION
SLAVE RELAY 1645 TRAIN A LOSS OF FUNCTION
SLAVE RELAY 1645 TRAIN I LOSS OF FUNCTION
CHECK VALVE FAILS OPEN 1-CN-21
CHECK VALVE FAILS OPEN (FAILS TO CLOSE)
CCF 2/2 FAILS CLOSED 1-CN-LCV-109-i/-2
LEVEL CONTROL VALVE FAILS CLOSED 1-CN-LCV-109-1
LEVEL CONTROL VALVE FAILS CLOSED 1-CN-LCV-109-2
iD ALT PUMP FAILS TO RUN 1-CN-P-IA
HD ALT PUMP FAILS TO RUN 1-CN-P-1B
ND ALT PUIMP FAILS TO RUN I-CN-P-IC
ND ALT PUMP 1-CN-P-IC FAILS TO START
ND ALT PUMP 1-CN-P-IC SCHLO TST 9 MAINT.

UNSCHEDULED MAINTENANCE 1-CN-P-1A
UNSCHEDULED MAINTENANCE 1-CN-P-1B

ND ALT PUMP 1-CN-P-IC UNSCHLD MAINT.
TANK - INSUF WATER I-CN-TK-1
YANK - INSUF WATER 1-CN-TK-2

INSUFFICIENT WATER IN 300000 GAL CST 1-CN-TK-2
I-SW-P-4 FAILS DUE TO SCREENWELL PLUGGING
FAILURE OF BATTERY 1-I AT TWO HOURS
FAILURE OF BATTERY 1-Il AT TWO HOURS
FAILURE OF BATTERY 1-1Il AT TWO HOURS
FAILURE OF BATTERY 1-IV AT TWO HOURS
COMMON CAUSE FAULT BATTERIES FAIL TO SUPPLY POWER
COM4ON CAUSE FAULTS BATTERIES I-BY-B-I AND 1-BY-B-3
BATTERY 1-1 FAILS TO SUPPLY POWER 1-BY-B-i
BATTERY 1-11 FAILS TO SUPPLY POWER 1-BY-B-?
BATTERY 1-Ill FAILS TO SUPPLY POWER 1-BY-B-3
BATTERY I-IV FAILS TO SUPPLY POWER 1-BY-B-4
BATTERY CHARGER IC-i FAILS 225 A 1-BY-C-3
BATTERY CHARGER IC-Il FAILS 225A 1-BY-C-6
BATTERY CHARGER 1-1 FAILS 225 A 1-BY-C-2
BATTERY CHARGER 1-11 FAILS 1-BY-C-4
BATTERY CHARGER 1-111 FAILS 225A 1-BY-C-5
BATTERY CHARGER 1-IV FAILS 1-BY-C-7
BREAKER 15IHIl FAILS OPEN, WILL NOT CLOSE 4160 V
BREAKER 15H2 EDG OUTPUT BREAKER FAILS TO CLOSE
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TABLE C.8-1 (Contirnued)
NAPB1.BED:TUB5DAY,r OCTOBER 13, 1992

UnIaaLabjltit pmelair

IEESKR-FO-1SJ1
1EEBKR-FO-1SJ11
IEEBKR-FO-1SJ2
1EEBKR-FO-25K11
1EEBKR-FO-1-12
IEEBKR-FO-1I-11
IEEBKR-FO-IlI-1O
IEEBKR-FO-IV-B
IEEBKR-SO-1MHI
IEEBKR-SO-141H-1
IEEBKR-SO-14M1-7
1EEBKR-SO- 1K2
IEEBKR-SO- 14H3
1EEBKR-SO- 14114
IEEBKR-SO- 14HS
1EEBKR-SO-14J1
1EEBKR-SO-14IJi-1
IEEBKR-SO-4.J4
1EEBKR-SO-14J5
1EEBKR-SO-14J6
1EEBKR-So-15ill
IEEBKR-SO- 1512
1EEBKR-SO-15H2
1EESKR-SO-1SH8
1EEBKR-SO-15J11
1EESKR-SO-1SJ2
1EEBKR-SO-15J8
1EEBKR-SO-16A-17
1EEBKR-SO-169-17
1EEBKR-SO-1A-26
1EEBKR-SO-1B-25
1EEBKR-SO-1C-26
1EESKR-SO-HI-HIR
1EEBKR-SO-H3-A3
1EEBKR-SO-H4-C1L
1EEBKR-SO-H4-CIR
1EEBKR-SO-H4-D1L
1EESKR-SO-HI-D1R
lEEBKR-SO-H4-D2L
1EEBKR-SO-H4-D2R
1EEBKR-SO-1-11
1EEBKR-SO-]-13
1EEBKR-SO-11-12
1EEBKR-SO-11-14
IEEBKR-SO-111-11
IEESKR-SO-IV-11
IEEBKR-SO-Iv-9
IEEBKR-SO-J1-BIL
IEEBKR-SO-JI-8IR
1EEBKR-SO-JI-CIL
IEEBKR-SO-JI-EIL
IEEBKR-SO-Jl-EIR
IEEBKR-SO-JI-F3L
IEEBKR-SO-JI-F3R
IEEBKR-SO-J3-B4
lEEBKR-S0-VB1-35
1EEBKR-SO-VB2-35
1EEBKR-SO-VB3-12
1EEBKR-SO-V13-35
1EESKR-SO-VB4-35
1EEBUS-LU-1N
1EEBUS-LU-1H-480
IEEBUS-LU-1HI

NAPB IPE

2.74E-004
2.74E-004
2.74E-004
2.74E-004
2.74E-004
2.74E-004
2.74E-004
2.74E-004
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.361-005
3.36E-005
3.36E-005
8.39E-006
3.36E-005
3.36E-005
8.39E-006
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E- 005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E -005
3.36E-005
3.36E -005
3.36E -005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E -005
3.36E-005
3.36E -005
3.36E-005
3.36E-005
3.36E-005
3.36E -005
3.36E-005
1.21E-005
1.21E-005
1.21E-005

BREAKER 15J1 FAILS OPEN, WILL NOT CLOSE 4160 V
BREAKER 15J11 FAILS OPEN WILL NOT RECLOSE
BREAKER 15J2 EDG OUTPUT BREAKER FAILS TO CLOSE
BREAKER 25111 FAILS OPEN, WILL NOT CLOSE 4160 V
BREAKER 12 ON DC PANEL 1-1 FAILS TO CLOSE 125 V DC
BREAKER 11 ON DC PANEL 1-11 FAILS TO CLOSE 125 V DC
BREAKER 10 ON DC PANEL 1-Il1 FAILS TO CLOSE
BREAKER 8 ON DC PANEL I-IV FAILS TO CLOSE
BREAKER &411 SPURIOUSLY OPENS 480 V
BREAKER 141l1- SPURIOUSLY OPENS 480 V
BREAKER 1411-7 SPURIOUSLY OPENS 480 V
BREAKER 14N2 SPURIOUSLY OPENS 480 V
BREAKER 1413 SPURIOUSLY OPENS 480 V
BREAKER 14M SPURIOUSLY OPENS 480 V
BREAKER 1415 SPURIOUSLY OPENS 480 V
BREAKER 14J1 SPURIOUSLY OPENS 480 V
BREAKER 14J1-1 SPURIOUSLY OPENS 480 V
BREAKER 14J4 SPURIOUSLY OPENS 480 V
BREAKER 14J5 SPURIOUSLY OPENS
BREAKER 14J6 SPURIOUSLY OPENS 480 V
BREAKER 1511 SPUIOUSLY OPENS 4160 V
BREAKER 15112 SPURIOUSLY OPENS 4160 V
BREAKER 1512 EDG OUTPUT BREAKER SPURIOUSLY OPENS
BREAKER 15H8 SPURIOUSLY OPENS 4160 V
BREAKER 15J11SPURIOUSLY OPENS 4160 V
BREAKER 15J2 SPURIOUSLY OPENS 4160 V
BREAKER 15.18 SPURIOUSLY OPENS 4160 V
BREAKER 17 ON SEMI VITAL DIST IA SPURIOUSLY OPENS
BREAKER 17 ON SENMI VITAL DIST 13 SPURIOUSLY OPENS
BREAKER 26 ON SEMI VITAL BUS IA SPURIOSLY OPENS
BREAKER 25 ON SEMI VITAL BUS 13 SPURIOUSLY OPENS
BREAKER 26 ON SEMI VITAL BUS IC SPURIOUSLY OPENS
BREAKER MIR ON MCC 111-1 SPURIOUSLY OPENS
BREAKER A3 ON MCC 111-3 SPURIOUSLY OPENS
BREAKER CIL ON MCC 111-4 SPURIOUSLY OPENS
BREAKER CIR ON NCC I11-4 SPURIOUSLY OPENS
BREAKER OIL ON MCC 1N1-4 SPURIOUSLY OPENS
BREAKER DIR ON MCC 11N-4 SPURIOUSLY OPENS
BREAKER D2L ON NCC 1N1-4 SPURIOUSLY OPENS
BREAKER D2R ON MCC 111-4 SPURIOUSLY OPENS
BREAKER 11 ON DC PANEL 1-1 SPURIOUSLY OPENS
BREAKER 13 ON DC BUS 1-I SPURIOUSLY OPENS
BREAKER 12 ON DC PANEL 1-li SPURIOUSLY OPENS
BREAKER 14 ON DC BUS 1-11 SPURIOUSLY OPENS
BREAKER 11 ON DC PANEL 1-111 SPURIOUSLY OPENS
BREAKER 11 ON DC BUS 1-TV SPURIOUSLY OPENS
BREAKER 9 ON DC PANEL I-IV SPURIOUSLY OPENS
BREAKER BIL ON NCC 1J1-1 SPURIOUSLY OPENS
BREAKER B1R ON NCC 111-1 SPURIOUSLY OPENS
BREAKER CIL ON MCC 1J1-1 SPURIOUSLY OPENS
BREAKER ElL ON MCC 1J1-1 SPURIOUSLY OPENS
BREAKER E1R ON MCC 111-1 SPURIOUSLY OPENS
BREAKER F3L ON MCC 1J1-1 SPURIOUSLY OPENS
BREAKER F3R ON MCC 1J1-1 SPURIOUSLY OPENS
BREAKER B4 ON MCC 1J1-3 SPURIOUSLY OPENS
BREAKER 35 ON VITAL BUS 1-I SPURIOUSLY OPENS
BREAKER 35 ON VITAL BUS 1-11 SPURIOUSLY .OPENS
BREAKER 12 ON DC BUS 1-111 SPURIOUSLY OPENS
BREAKER 35 ON VITAL BUS 1-111 SPURIOUSLY OPENS
BREAKER 35 ON VITAL BUS I-IV SPURIOUSLY OPENS
4160 V BUS 1N LOSS OF FUNCTION i-EE-SW-1
480 V BUS 1N LOSS OF FUNCTION I-EE-SS-1
480 V BUS IH1 LOSS OF FUNCTION I-EE-SS-3
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TABLE C.8-1 (Continued)
NRAPB1.BED:TUEBDAY# OCTOBER 13, 1992

Evmt

IEEBUS-LU-1H1-1
IEEBUS-LU-IH1-2N
1EEBUS-LU-IHI-2S
IEEBUS-LU-1N1-3
IEEBUS-LU-iHI-3A
1EEBUS-LU-IH1-4
1EEBUS-LU- IHSTUB
1EEBUS-LU-1J
1EEBUS-LU- 1J-480
IEEBUS-LU- 111
1EEBUS-LU-1JI-1
1EEBUS-LU-IJ1-2
IEEBUS-LU-1JI-3
IEEBUS-LU- IJ1-3A
1EEBUS-LU- 1JSTUB
IEEBUS-LU-DB-tA
IEEBUS-LU-DB- 1B
IEEBUS-LU-DC- I
IEEBUS-LU-DC- 11
1EEBUS-LU-DC- 111
1EEBUS-LU-DC- IV
1EEBUS-LU-SVB-1A
IEEBUS-LU-SVU-1B
1EEBUS-LU-SVS-1C
lEEBUS-LU-VB-I
1EEBUS-LU-VB-I I
1EEBUS-LU-VB-III
IEEBUS-LU-VB-IV
1EEBUS-UM- IH
1EEBUS-UL- 1H-480
IEEBUS-1- 1 HI
1EEBUS-UM-IH1-1
1EEBUS-UM-1M1-2N
1EEBUS-UM-1H1-2S
1EEBUS-UM-II-3
IEEBUS-UM- iH1-3A
1EEBUS-ULM-H1I-4
IEEBUS-LUM- ISTUB
1EEBUS-UH- 1J
1EEBUS-UM- 1J -480
1EEBUS-UM- 111
1EEBUS-UM- 1J1 - 1
1EEBUS-U4- 1.J1-2
1EEBUS-UM-1J1-3
1EEBUS-UIM-IJ1-3A
1EEBUS-UM- IJSTUB
1EEBUS-UM-DB-1A
1EEBUS-UM-DB-1B
lEEBUS-UM-DC- I
1EEBUS-LM-DC- I1
1EEBUS-LUM-DC- I11
1EEBUS-UM-DC- IV
1EEBUS-UM-SVS- lA
1EEBUS-UMN-SVI-18
1EEBUS-ULM-SVB-1C
1EEBUS-UM-VB- I
1EEBUS-UM-VB-1 1
1EEBUS-UM-VB- I I
1EEBUS-UM-VD- IV
1EEHS--LF-1C
1EEHS--LF-I
1EEHS--LF-1I
1EEHS--LF-J11

NAPS IPE

UnnvatIab!iti

¶.21E-005
1.21E-005
1.21E-005
I .2E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.00E-005
1.00E-005
1.00E-005
1.00E-005
2.00E -004
1.OOE-005
2.00E -004
2.00E-004
1.00E-005
1.00E -005
1.00E-005
1.OOE-005
1.OOE -005
1.00E-005
1.OOE-005
2. 0OE -004
2.00E-004
1.00E-005
2.00E-004
2. 0OE -004
2.OOE-004
2. OE--004
2. 0OE- 004
2.OOE-004
2.00E-004
2. 00E- 004
2. 0OE -004
2. OE -004
2.00E-004
2.00E-004
2.00E -004
2.66E-005
2.66E-005
2.66E-005
2.66E-005

4 V M criptioS

480 V MCC 1H1-I LOSS OF FUNCTION 1-EP-MC-10
480 V MCC IH1-2N LOSS OF FUNCTION 1-EP-MC-19
480 V MCC IH1-2S LOSS OF FUNCTION 1-EP-MC-20
480 V NCC IH1-3 LOSS OF FUNCTION 1-EP-MC-32
480 V MCC 1H41-3A LOSS OF FUNCTION I-EP-MC-50
480 V SCC T1UI- N LOSS OF FUNCTION 1-EP-CB-41
4160 V STUB BUS 1I LOSS OF FUNCTION 1 -EE-SW- 1
4160 V BUS 1J LOSS OF FUNCTION 1-EE-SW-2
480 V BUS 1J LOSS OF FUNCTION 1-EE-SS-2
"D8 V BUS 1J1 LOSS OF FUNCTION 1-EE-SS-4

480 V MCC 1J1-1 LOSS OF FUNCTION 1-EP-MC-11
480V MCC IJ¶-2N U2S LOSS OF FUNCTION 1-EP-CB-21 & 22
480 V MCC 111-3 LOSS OF FUNCTION 1-EP-MC-33
480 V MCC 1J1-3A LOSS OF FUNCTION 1-EP-MC-51
4160 V STUB BUS 1J LOSS OF FUNCTION 1-EE-SW1-2
SEMI VITAL DIST IA LOSS OF FUNCTION 1-EP-DB-16A 120 V
SEMI VITAL DIST 1B LOSS OF FUNCTION I-EP-DB-166 120 V
125 V DC BUS 1-1 LOSS OF FUNCTION 1-EP-CB-12A
125 V DC BUS 1-11 LOSS OF FUNCTION 1-EP-CB-12B
125 V DC BUS 1-Ill LOSS OF FUNCTION 1-EP-CB-12C
125 V DC BUS 1-IV LOSS OF FUNCTION I-EP-CS-12D
SEMI VITAL BUS IA LOSS OF FUNCTION I-EP-CB-16A 120 V
SEMI VITAL BUS IS LOSS OF FUNCTION i-EP-CB-168 120 V
SEMI VITAL BUS IC LOSS OF FUNCTION 1-EP-CB-16C 120 V
120 V VITAL BUS 1-I LOSS OF FUNCTION I-EP-CB-4A
120V VITAL BUS 1-11 LOSS OF FUNCTION 1-EP-CB-4B
120 V VITAL BUS III LOSS OF FUNCTION 1-EP-CB-4C
120Y VITAL BUS I-IV LOSS OF FUNCTION I-EP-CB-4D
4160 V BUS IH UNSCHEDULED MAINTENANCE
480 V BUS IN UNSCHEDULED MAINTENANCE
480 V BUS 1HI UNSCHEDULED MAINTENANCE
480 V MCC IHI-1 UNSCHEDULED MAINTENANCE
480 V MCC 1HI-2N UNSCHEDULED MAINTENANCE
480 V MCC 1HI-2S UNSCHEDULED MAINTENANCE
480 V MCC IH1-3 UNSCHEDULED MAINTENANCE
480 V MCC 1H1-3A UNSCHEDULED MAINTENANCE
480 V MCC H1N-4 UNSCHEDULED MAINTENANCE
4160 V STUB BUS IN UNSCHEDULED MAINTENANCE
4160 V BUS 1J UNSCHEDULED MAINTENANCE
480 V BUS 1J UNSCHEDULED MAINTENANCE
480 V BUS IJI UNSCHEDULED MAINTENANCE
480 V MCC 1J1-1 UNSCHEDULED MAINTENANCE
480V MCC 1J1-2N 92S UNSCHEDULED MAINTENANCE
48O V MCC 1J1-3 UNSCHEDULED MAINTENANCE
480 V MCC 1J1-3A UNSCHEDULED MAINTENANCE
4160 V STUB BUS 1J UNSCHEDULED MAINTENANCE
SEMI VITAL DIST IA UNSCHEDULED MAINTENANCE
SEMI VITAL DIST IB UNSCHEDULED MAINTENANCE
125 V DC BUS 1-1 UNSCHEDULED MAINTENANCE
125 V DC BUS 1-1l UNSCHEDULED MAINTENANCE
125 v DC BUS 1-111 UNSCHEDULED MAINTENANCE
125 V DC BUS 1-IV UNSCHEDULED MAINTENANCE
SEMI VITAL BUS IA UNSCHEDULED MAINTENANCE
SEMI VITAL BUS 18 UNSCHEDULED MAINTENANCE
SEMI VITAL BUS 1C UNSCHEDULED MAINTENANCE
120 V VITAL BUS 1-1 UNSCHEDULED MAINTENANCE
120V VITAL BUS 1-11 UNSCHEDULED MAINTENANCE
120 V VITAL BUS III UNSCHEDULED MAINTENANCE
120V VITAL BUS 1-IV UNSCHEDULED MAINTENANCE
HAND SWITCH FOR SEMI VITAL BUS IC LOSS OF FUNCTION
HAND SWITCH FOR VITAL BUS 1-I FAILS 1-VB-BP-SW-1
HAND SWITCH FOR VITAL BUS 1-11 FAILS 1-VB-BP-SW-2
HAND SWITCH FOR VITAL BUS 1-111 FAILS I-VB-BP-SW-3
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TABLE C.8-1 (Continued)
NAPS1.BED:TUESDAY, OCTOBER 130 1992

qUmnf lobi I fty bescrtoio"

IEENS--LF-IV
IEEIRV-LU-1
IEEINV- LU-11
IEEINdV-LU- III
IEE tIy-LU- IV
IEETPH-LP-118
IEETFM-LP-119
IEETFM-LP-1N
¶EETrN-LP- INI
IEETFN-LP-I1.

EEfT FMLP-IJI
IEETPN-LP-70
IEETFN-LP-71
IEETFM-LP-79A
IEETFM-LP-796
IEET FM-LP-80
lIEET F-LP-93
IEGEDG-CC-1N-lJ
IEGEDG-CC- IN-2N
IEGEOG-CC-lN-2J
IEGEbG-CC-¶Hlj2N
110106-CC- 1NlJ2J
IEGE0G-CC-1H2H2J
110100-CC- 1J-2H
1EGEDG-CC- 1J-2J
IEGEDG-CC-lj2N2j
IEGEOG-CC-ALL
IEGEbG-.FR- IN
IEGEDG-FR-IJ
116106-FR -AC
116106- PS- IN
IEGEDOG-S-IJ
116100- PS-AAC
11 6100-TN-lN
1EGEOG-TM- 1J
IEGEDG-TM-AAC
1EGEDG-tJM- IN
1EGEDG-UN- I1J
IEGEDG-uNM-AAC
1EP-LOOP-24
IEPSAT-LP-AAC-DG
1EP6KR-FC-l5A2
IEPBKR-FC-1582
1EPBKR- PC- 15C2
IEPBKR-PC-ISFI
IEPBKR-PC-Gl2
IEPBKR-FO-14.AI-8
IEPBKR-FO-¶1491-8
IEPBKR-F0- 14CI -8
IEPBKR- 0- ISAI
IEPBKR-FO-l5A2
IEPBKR-FO-1561
IEPBKR-FO- 15911
IEPBKR-FO0-1592
IEPBK:R-FP0-15CI
1EPBKR-PO- 15C2
IEPBKR-FO* 1503
IEPBKR-FO- 1513
IEPRKR-FO- 15F3
IEPBKR-FP0. 5 P1
IEPSKR- P0- iSK
IEPBKR- P0-MACI A
IEPBKR-FPO-AAC118B

NAPS IPE

2.66E-005
6.14E-004
6. 14E-004
6.14E-004
6.41E-004
1.90E-005
1.90E-005
1.90E-005
1.90E-005
1.90E -005
1.90E-005
1.90E-005
1.90E-005
1.90E-005
1.90E-005
1.90E-005
1.90E-005
2.66E-004
2.66E-0014
2.66E-004
9.58E-005
9.58E-005
9.58E-005
2.66E-0 4
2.66E-004
9.58E-005
6.09E-005
1.33E-002
1.33E-002
1.33E-002
1.43E-002
1.43E-002
2.41E-002
5.71E-004
5.71E-004
1.00E-002
1.78E-002
1.78E-002
1.OOE-002
3.12E-004
1.50E-005
1.83E-003
1.83E-003
1.¶3E - 003
1.83E-003
1.83E-003
2.74E-004
2.74E-004
2.741E-004
2.74E-004
2.74E1-004
2.74E1-004
2.74E-004
2.74E-004
2.74E1-004
2.74E-004
2.74E-004
2.74E-004
2.74E -004
2.74E-004
2.74E-004
2.74E -004
2.74E-004

HAND SWITCH FOR VITAL BUS 1-lV FAILS 1-VB-BP-SW-4
INVERTER 1-1 LOSS OF FUNCTION 1-VB-1-1
INVERTER 1-I1 LOSS OF FUINCTION 1-VB-I-2
INVERTER 1-111 LOSS Of FUNCTION 1-Vu-1-3
INVERTER I-IV LOSS OF FUNCTION 1-VB-I-4
TRANSFORMER 118 SEMI VITAL DIST IA 480-120/240V 15KVA
TRANSFORMER 119 SEMI VITAL DIST 18 480-120/240V 1SKVA
TRANSFORMER IN 4160/480 V FAILS 1-EE-ST-IN
TRANSFORMER INI 4160/480 V FAILS I-EE-ST-INI
TRANSFORMER 1J 4160/480 V FAILS I-EE-ST-1J
TRANSFORMER 1J1 4160/480 V FAILS I-EE-ST-IJ1
TRANSFORMER 70 SEMI VITAL BUS IA 480-120/21OV 1SKVA
TRANSFORMER 71 SEMI VITAL BUS IB 480-120/240V 1SKVA
TRANSFORMER 79A 480/120V 1PM FAILS IOKVA VOLT REG
TRANSFORMER 799 480/120V 1PM FAILS IOKVA VOLT REG
TRANSFORMER 80 480/120V 1PH FAILS 1SKVA VOLT REGULATE
TRANSFORMER 93 SEMI VITAL BUS IC 480/120-240V IOKVA
COMMON CAUSE FAULTS EDGS IN AND 1J
COMMON CAUSE FAULTS EDGS IN AND 2H
COMMON CAUSE FAULTS EDGS IN AND 2.1
COMMON CAUSE FAULTS EDGS IN, 1J AND 2N
WCOMON CAUSE FAULTS EDGS IN, 1J AND 2J
COMMON CAUSE FAULTS EDGS IN, 2H AND 2J
COMMON CAUSE FAULTS EDGS 1i AND 2H
COMMON CAUSE FAULTS EDGS 1J AND 21
COMMON CAUSE FAULTS EDGS 1J, 2N AND 21

CAUSE FAULTS ALL EDGS
EMERGENCY DIESEL GENERATOR IN FAILS TO RUN FOR 6 HOURS
EMERGENCY DIESEL, GENERATOR 1J FAILS TO RUN FOR 6 HOURS
ALTERNATE AC DIESEL GENERATOR FAILS TO RUN
EMERGENCY DIESEL GENERATOR IN FAILS TO START
EMERGENCY DIESEL GENERATOR 1. FAILS TO START
ALTERNATE AC DIESEL GENERATOR FAILS TO START
EDG IN UNAVAILABLE DUE TO SCHEDULED TEST OR MAINTENANCE
EDG 1J UNAVAILABLE DUE TO SCHEDULED TEST OR MAINTENANCE
ALTERNATE AC DIESEL UNAVAIL DUE TO SCND TEST OR MAINTENANCE
EDG IN UNAVAILABLE DUE TO UNSCHEDULED MAINTENANCE
EDG 1J UNAVAILABLE DUE TO UNSCHEDULED MAINTENANCE
ALTERNATE AC DIESEL UNAVAIL DUE TO UNSCHED MAINTENANCE
LOSS OF OFFSITE POWER WITHIN 24 MRS OF REACTOR TRIP
BATTERY
BREAKER
BREAKER
BREAKER
BREAKER
BREAKER
BREAKER
BREAKER
BREAKER
BREAKER
BREAKER
BREACER
BREAKER
BREAKER
BREAKER
BREAKER
BREAKER
BREAKER
BREAKER
BREAKER
BREAKER
BREAKER
BREAKER

FOR ALTERNATE AC DIESEL GENERATOR FAILS
15A2 FAILS CLOSED, WILL NOT OPEN 4160 V
15B2 FAILS CLOSED, WILL NOT OPEN 4160 V
15C2 FAILS CLOSED, WILL NOT OPEN 4160 V
15FI FAILS CLOSED, WILL NOT OPEN 4160 V
612 FAILS CLOSED, WILL NOT REOPEN 22 KV
14A1-B FAILS OPEN, WILL NOT CLOSE 480 V
1491-8 FAILS OPEN, WILL NOT CLOSE 480 V
14C1-8 FAILS OPEN, WILL NOT CLOSE 480 V
ISA1 FAILS OPEN, WILL NOT CLOSE 4160 V
15A2 FAILS OPEN, WILL NOT CLOSE 4160 V
1591 FAILS OPEN, WILL NOT CLOSE 4160 V
15911 FAILS OPEN, WILL NOT CLOSE 4160 V
1582 FAILS OPEN, WILL NOT CLOSE 4160 V
15C1 FAILS OPEN. WILL NOT CLOSE 4160 V
15C2 FAILS OPEN, WILL NOT CLOSE 4160 V
15D3 FAILS OPEN WILL NOT RECLOSE
15E3 FAILS OPEN WILL NOT RECLOSE
15F3 FAILS OPEN, WILL NOT CLOSE 4160 V
15F4 FAILS OPEN, WILL NOT CLOSE 4160 V
15MI FAILS OPEN, WILL NOT CLOSE 4160 V
IA ON AAC 1 FAILS OPEN, WILL NOT CLOSE 4160 V
19 ON AAC 1 FAILS OPEN, WILL NOT CLOSE 4160 V
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TABLE C.8-1 (Continued)
hPSB1.BED:TUEBDAY,, OCTOBER 13p 1992

urwoi Labi L ty 1 l yti

IEPBKR-FO-AAC12B
IEPBKR- FD-AAC2IA
1EPBKR-FO-AAC3-1
1EPBKR-FO-AAC3-4
IEPBKR -FO-AAC3-5
1EPBKR-SO- 142
IEPBKR-SO-14A1-1
1EPBKR-SO-14A215
1EPBKR-SO-14A3-1
IEPBKR-SO-14B1-1
IEPBKR-SO-14B215
IEPBKR-SO-1483-1
1EPBKR-SO- 14C1 -1
1EPBKR-SO- 14C215
1EPBkR-SO- 1462-4
IEPBKR-SO- I5AI
1EPBKR-SO-15A7
1EPBKR-SO-15A8
1EPBKR-SO-15B1
1EPBKR-SO-15810
IEPBKR-SO-1587
1EPBKR-SO-15C1
1EPBKR-SO-15C7
IEPBKR-SO-15D1
1EPBKR-SO-15D3
IEPSKR-SO-15E1
1EPBKR-SO-15E3
1EPSKR-SO-15F1
1EPBKR-SO-l5F3
IEPBKR-SO-15F4
1EPBKR-SO-15G1
1EPBKR-SO-15G4
1EPBKR-SO-1505
1EPBKR-SO-15J12
1EPBKR-SO- 1011A3
1EPBKR-SO-IG3-33
1EPBKR-SO-242
1EPBKR-SO-332
1EPBKR-SO-AAC11A
1EPBKR-SO-AAC21A

1EPBKR-SO-AAC3-1
1EP8KR-SO-AAC3-4
1EPBKR-SO-AAC3-5
IEPBKR-SO-G102
1EPBKR-SO-GlTH5
IEPBKR-S0'H502
IEPBKR-SO-LI02
1EPBKR-SO-L202
1EPBUS-LU-1
1EPBUS-LU-1A
1EPBUS-LU-lAl
1EPBUS-LU-1A2
1EPSUS-LU-1A3
1EPSUS-LU-1B
1EPBUS-LU-191
1EPBUS-LU-1B2
1EPBUS-LU-1B3
1EPBUS-LU-1C
1EPSUS-LU-IC1
1EPBUS-LU-1C2
1EPBUS-LU-1D
1EPBUS-LU-1E
1EPBUS-LU-IF

NAPS IPE

2.71&E-004
2.74E-004
2.74E-004
2.74E-004
2.74E-O4
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E -005
3.36E -005
3.36E- 005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E -005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36W-005
3.36E-005
3.36E -005
3.36E- 005
3.36E - 005
3.36E -005
3.36E- 005
3.36E-005
3.36E-005
3.36E-005
8.39E-006
3.36E- 005
3.36E-005
3.36E-005
3.36E - 005
3.36E-005
3.36E - 005
3.36E - 005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005

BREAKER 28 ON AAC I FAILS OPEN, WILL NOT C
BREAKER 1A ON AAC 2 FAILS OPEN, WILL NOT C
BREAKER 1 ON AAC 03.FAILS OPEN, WILL NOT C
BREAKER 4 ON AAC #3 FAILS OPEN, WILL NOT C
BREAKER 5 ON AAC 93 FAILS OPEN, WILL NOT C
BREAKER 142 SPURIOUSLY OPENS 34.5 KV
BREAKER 14A1-1 SPURIOUSLY OPENS 480 V
BREAKER 14A2-15 SPURIOUSLY OPENS 480 V
BREAKER 14A3-1 SPURIOUSLY OPENS 480 V
BREAKER 1¶41-1 SPURIOUSLY OPENS 480 V
BREAKER 14B2-15 SPURIOUSLY OPENS 480 V
BREAKER 1483-1 SPURIOUSLY OPENS 480 V
BREAKER 14C1-1 SPURIOUSLY OPENS 480 V
BREAKER 14C2-15 SPURIOUSLY OPENS 480 V
BREAKER 14A2-4 SPURIOUSLY OPENS 480 V
BREAKER 15A1 SPURIOUSLY OPENS 4160 V
BREAKER 150A SPURIOUSLY OPENS 4160 V
BREAKER ISAS SPURIOUSLY OPENS 4160 V
BREAKER 1531 SPURIOUSLY OPENS 4160 V
BREAKER 15BI1 SPURIOUSLY OPENS 4160 V
BREAKER 1537 SPURIOUSLY OPENS 4160 V
BREAKER 15C1 SPURIOUSLY OPENS 4160 V
BREAKER 15C7 SPURIOUSLY OPENS 4160 V
BREAKER 1501 SPURIOUSLY OPENS 4160 V
BREAKER 15D3 SPURIOUSLY OPENS 4160 V
BREAKER 1511 SPURIOUSLY OPENS 4160 V
BREAKER 15E3 SPURIOUSLY OPENS 4160 V
BREAKER 15F1 SPURIOUSLY OPENS 4160 V
BREAKER 15F3 SPURIOUSLY OPENS 4160 V
BREAKER 15F4 SPURIOUSLY OPENS 4160 V
BREAKER 1501 SPURIOUSLY OPENS 4160 V
BREAKER 1564 SPURIOUSLY OPENS 4160 V
BREAKER 15G5 SPURIOUSLY OPENS 4160 V
BREAKER 15J12 SPURIOUSLY OPENS 4160 V
BREAKER A3 ON 1G1-1 SPURIOUSLY OPENS 480 V
BREAKER 33 ON 1G3 SPURIOUSLY OPENS 480 V
BREAKER 242 SPURIOUSLY OPENS 34.5 KV
BREAKER 332 SPURIOUSLY OPENS 34.5 KV
BREAKER IA ON ACC 1 SPURIOUSLY OPENS 4160 V
BREAKER IA ON AAC 2 SPURIOUSLY OPENS 4160 V
BREAKER 1 ON AAC #3 SPURIOUSLY OPENS 4160 V
BREAKER 4 ON AAC 93 SPURIOUSLY OPENS 4160 V
BREAKER 5 ON AAC 93 SPURIOUSLY OPENS 4160 V
BREAKER G102 SPURIOUSLY OPENS 500 KV
BREAKER G1TH5 SPURIOUSLY OPENS 500 KV
BREAKER M502 SPURIOUSLY OPENS 500 KV
BREAKER L102 SPURIOUSLY OPENS 34.5 KV
BREAKER L202 SPURIOUSLY OPENS 34.5 KV
500 KV BUS 01 LOSS OF FUNCTION
4160 V BUS IA LOSS OF FUNCTION 1-EP-SW-1
480 V BUS lAl LOSS OF FUNCTION I-EP-SS-3
480 V BUS 1A2 LOSS OF FUNCTION 1-EP-SS-6
480 V BUS 1A3 LOSS OF FUNCTION 1-EP-SS-1O
4160 V BUS 13 LOSS OF FUNCTION 1-EP-SW-2
480 V BUS i81 LOSS OF FUNCTION 1-EP-SS-5
480 V BUS 182 LOSS OF FUNCTION 1-EP-SS-8
480 V BUS 133 LOSS OF FUNCTION I-EP-SS-9
4160 V BUS IC LOSS OF FUNCTION 1-EP-SW-3
480 V BUS ICI LOSS OF FUNCTION 1-EP-SS-7
480 V BUS IC2 LOSS OF FUNCTION 1-EP-SS-4
4160 V TRANSFER BUS ID, 1-EP-SW-7 LOSS OF FI
4160 V TRANSFER BUS IE, ¶-EP-SW-8 LOSS OF Ft
4160 V TRANSFER BUS IF, I-EP-SW-9 LOSS OF FI

.LOSE 4160

.LOSE 4160

.LOSE 4160

.LOSE 4160
LOSE 4160

V
V
V
V
V

€
i
/
/
I

UNCT ION
UNCT I ON
UNCTION
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TABLE C.8.-1 (Continued)
NRPSI.BED:TUEBSDAY OCTOBER 13p 2992

Umval tsbilitir per |imi2

1EPBUS-LU-1G
IEPBUS-LU- 161-1
1EPBUS- LU- 102
IEPBUS-LU- 103
IEPBUS-LU-2
IEPBUS-LU-3
1EPBUS-LU-4
1EPBUS-LU-AAC-1
1EPBUS-LU-AAC-2
1EPBUS-LU-AAC-3
1EPBUS-UM- 1
IEPBUS-UM- lA1
1EPBUS-UM-1A2
IEPBUS-UN- 1A3
1EPBUS-UM-" B1
1EPBUS-UH-1B2
1EPBUS-UM- 1B3
IEPBUS-UM- ICI
1EPBUS-UM- 1C2
1EPBUS-UM- 1D
1EPBUS-UM-1E
1EPBUS-UM-IF
1EPBUS-UM-161-1
1EPBUS-UM- 1G2
1EPBUS-UN- 103
IEPBUS-UM-2
IEPBUS-UM-3
1IEPBUS-UM-4
1EPBUS-UM-AAC- 1
1EPBUS-UM-AAC-2
1EPBUS-UM-AAC-3
1EPTFM-LP- 1
1EPTFM-LP-1A1
IEPTFM-LP-1A2
1EPTFM-LP- 1A3
1EPTFM-LP-181
1EPTFM-LP- 152
1EPTFM-LP-1B3
1EPTFM-LP- IC1
1EPTFM-LP- IC2
1EPTFM-LP-1G1-1
lEPTFM-LP- 102
1EPTFM-LP-1G3
1EPTFM-LP-2
1EPTFM-LP-MAIN
1EPTFM-LP-RSST-A
1EPTFM-LP-RSST-B
1EPTFM-LP-RSST-C
1EPTFM-LP-SST-1A
1EPTFM-LP-SST-16
IEPTFM-LP-SST-IC
IFPDDP-FR-P2
I FPDDP- FS-P2
IFPMV--PG-IFP93
1FPPSB-FR-PI
1FPPSB-FS-P1
1FW-ACT-MFWP-A
1IFW-ACT-MFWP-B
1 FW-CONDNOT WELL
1FW-FIREMAIN
1 FW-SW-MAKEUP
1FWBKR-FC-15AS
1FWBKR-FC-15A6

NAPS IPE

1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
2.OOE-OO4
2.00E-004
2.001E-00
2.0OE-004
2.01E-004
2.0OE-004
2.00E-004
2.00E-004
2.00E -004
2.00E-004
2.00E-004
2.00E-004
2.00E-004
2.00E-004
2.00E-004
2.00E-006
2.00E-004
2.00E-004
2.00E-004
2.00E-004
2.OOE-004
1.90E-005
1.90E-005
1.90E-005
1.90E-005
1.90E-005
1.90E-005
1.90E-005
1.90E-005
1.90E-005
1.90E-005
1.901E -005
1 .90E-005
1.90E-005
1.90E-005
1 .90E-005
1.90E -005
1 .90E- 005
1.90E-005
1.90E - 005
1.90E - 005
1.90E-002
2.05E-002
1- 16E- 004
7.93E-004
3.93E-003
2.66E-004
2.66E-004
2.66E -006

01..OOE00
1.0 OOE000
1.83E-003
1.83E - 003

416OV INTAKE BUS 1G LOSS OF FUNCTION 1-EP-SW-4
480 V MCC I01-1 LOSS OF FUNCTION 1-EP-RC-34 & 35
480 V BUS 102 LOSS OF FUNCTION I-EP-SS-11
480 V BUS 103 LOSS OF FUNCTION I-EP-SS-12
500 KV BUS #2 LOSS OF FUNCTION
34.5 KV BUS 03 LOSS OF FUNCTION
34.5 IV BUS #4 LOSS OF FUNCTION
4160 V AAC BUS #1 LOSS OF FUNCTION
4160 V AAC BUS #2 LOSS OF FUNCTION
4160 V AAC BUS #3 LOSS OF FUNCTION
500 IV BUS #1 UNSCHEDULED MAINTENANCE
680 V BUS WAl UNSCHEDULED MAINTENANCE
410 V BUS IA2 UNSCHEDULED MAINTENANCE
480 V BUS 1A3 UNSCHEDULED- MAINTENANCE
480 V BUS 131 UNSCHEDULED MAINTENANCE
480 V BUS 112 UNSCHEDULED MAINTENANCE
480 V BUS 133 UNSCHEDULED MAINTENANCE
480 V BUS ICI UNSCHEDULED MAINTENANCE
480 V BUS ,C2 UNSCHEDULED MAINTENANCE
4160 V TRANSFER BUS ID UNSCHEDULED MAINTENANCE
4160 V TRANSFER BUS 1E UNSCHEDULED MAINTENANCE
4160 V TRANSFER BUS IF UNSCHEDULED MAINTENANCE
480 V MCC 101-1 UNSCHEDULED MAINTENANCE
480 V BUS 1G2 UNSCHEDULED MAINTENANCE
480 V BUS 103 UNSCHEDULED MAINTENANCE
500 Iv BUS #2 UNSCHEDULED MAINTENANCE
34.5 KV BUS 03 UNSCHEDULED MAINTENANCE
34.5 KY BUS #4 UNSCHEDULED MAINTENANCE
4160 V AAC BUS #1 UNSCHEDULED MAINTENANCE
4160 V:AAC BUS #2 UNSCHEDULED MAINTENANCE
4160 V AAC BUS #3 UNSCHEDULED MAINTENANCE
TRANSFORMER 01 FAILS TO SUPPLY PWR 500/34.5 KV
TRANSFORMER lAl 4160/480 V FAILS
TRANSFORMER 1A2 4160/480 V FAILS
TRANSFORMER 1A3 4160/480 V FAILS
TRANSFORMER 131 4160/4480 V FAILS
TRANSFORMER 1B2 4160/480 V FAILS'
TRANSFORMER 113 4160/480 V FAILS
TRANSFORMER ICI 4160/480 V FAILS
TRANSFORMER 1C2 4160/480 V FAILS
TRANSFORMER 161-1 4160/480 V FAILS 1-EP-ST-11
TRANSFORMER 102 4160/480 V FAILS 1-EP-ST-1G2
TRANSFORMER 103 4160/480 V FAILS 1-EP-ST-1G3
TRANSFORMER #2 FAILS TO SUPPLY PhIl 500/34.5 KV
MAIN TRANSFORMER 500/22 KV FAILS
RESERVE STATION SER TRANSFORMER A 34.5/4.16 KV FAILS
RESERVE STATION SER TRANSFORMER B 34.5KV/4160V FAILS
RESERVE STATION SER TRANSFORMER C 34.SKV/4160V FAILS
STATION SERVICE TRANSFORMER IA FAILS 22/4.16 KV
STATION SERVICE TRANSFORMER 13 FAILS 22/4.16 KV
STATION SERVICE TRANSFORMER IC FAILS 22/4.16 KV
DIESEL DRIVEN PUMP FAILS TO RUN 1-FP-P-2
DIESEL DRIVEN PUMP FAILS TO START 1-FP-P-2
N.O. MANUAL VALVE PLUGGED DURING STBY 1-FP-93
ND STNDBY PUMP FAILS TO RUN 1-FP-P-1
ND STNDBY PIMP FAILS TO START 1-FP-P-1
NO TRIP SIGNAL,TO M4FW PUMPS SI - TRAIN A
NO TRIP SIGNAL TO MFW PUMPS SI - TRAIN B
INSUFFICIENT INVENTORY IN THE CONDENSER HOTWELLS
INSUFFICIENT WATER MAKEUP FROM THE FIRE MAIN
INSUFFICIENT WATER MAKEUP FROM SERVICE WATER SYSTEM
BREAKER 15AS FAILS CLOSED, WILL NOT OPEN
BREAKER 15A6 FAILS CLOSED, WILL NOT OPEN
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TABLE C.B-- (Continued)
NAPB1.BED:TUEBDAY# OCTOBER 13p 1992

IUrwal abi litv bescriptian

IWBKR-FC-1SBS
IFWBKR-FC-1C5
1PFCKV-CC- 125127
1IWCKV-CC-477911
1FWCKV-CC-616379
1FWCKV-CC-9395
1FWCKV-CC-ALLAFW
1FWCKV-FC-1FW1
iFWCKV-FC-I FWIO
1FWCKV-FC-IFWIOO
iFPCKV-FC-1FPI1I
1FWCKV- FC- I1FJ125
1FWCKV-FC-1FW127
IFWCKV- FC-I FW132
1FWCKV-FC-1FW148
1FWCKVY-FC-1V165
1PF.CKV-FC-"1F183
1FWCKV-FC-1FW19
IFWCKV-FC-IFW210
iFPCKV- FC- 1Fh279
1FWCKV-FC- 1FW47
IFWCKV-FC-1FW61
1FWCKV- FC-I F63
1FPWCKV- PFC- FW68
1FWCKV-FC-lPW79
1FWCKV-FC-1FW93
1FWCKV- FC-IF W95
IFUCKV- LEAKAGE
1FWFCV- CC-788898
1 FUFCV-CC-798999
1FWFCV-FC-147B
1FWFCV-FC-1479
1FWFCV-FC-1488
1FWFCV-FC-1489
1FUFCV-FC-1498
1FWFCV-FC-1499
1FWHCV-FC-100A
1FWHCV-FC-100B
I FHCV-FO-IDOC
1 FWHCV-PG- lOOC
I FWHEP- FW543
1 FWHEP- I FW546
I FWHEP- I FW548
I FWIEP-HCV- IOOC
I FWHEP-MOV- 1003
1 FUHEP-MOV- OOD
1FULIC-CC-SGLEV
IFWLIC-LF- 1475
IFWLIC-LF-1476
1FWLIC-LF-1454
1FWLIC-LF-1485
1FWLIC-LF-1486
1FWLIC-LF-1494
1FWLIC-LF-1495
1FWLIC-LF-1496
1FWMOV-CC-15DABC
IFWMOV-FC-100C
1FWOV-FC-150A
1FWMOV-FC- 1509
1FWMOV- FC- 150C
IFWIOV- FO- 156C
1 FPMOV-PG- 0OA
1FWMOV-PG- 1009

NAPS XPE

1.83E-003
1.83E-003
6.34E-0O5
6.34E-005
6.34E-005
6.34E-005
6.34E-005
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.301-004
6.34E -004
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E-O4
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E -004
6.34E-004
1.00E-005
1.81E-003
1.81E-003
1.81E-002
1.81E-002
1.81E-002
1.81E-002
1.81E-002
1.81E-002
1.81E-002
1.81E-002
1.81E-002
1.37E-004
7.50E-004
7.50E-004
7.50E-004
7.50E-004
7.50E-004
7.50E-004
4.64E-004
4.63E-003
4.63E-003
4.63E-003
4.63E-003
4.63E-003
4.63E-003
4.63E-003
4.63E-003
3.90F-004
1.09E- 002
1.09E-002
1.09E-002
1.09E -002
1.09E-002
1.37E-004
1.37E-004

BREAKER 153E FAILS CLOSED, WILL NOT OPEN
BREAKER 15C5 FAILS CLOSED, WILL NOT OPEN
CCF 2/2 FC CHECK VALVES -"FW-125*-127
CCF 3/3 FC CHECK VALVES 1-FW-47,79,111
CCF 3/3 FC CHECK VALVES 1-FW-61,63,279
CCF 2/2 CHECK VALVES 1-FW-93,-95
COMMON CAUSE FAULT AFW PUMP & DISCH HEADER CKVS - FC
CHECK VALVE FAILS TO OPEN i-FW-1
CHECK VALVE FAILS TO OPEN 1- 10-iC
CHECK VALVE FAILS TO OPEN 1-FW-100
CHECK VALVE FAILS CLOSED 1-FW-111
CHECK VALVE FAILS CLOSED 1-FW!-125
CHECK VALVE FAILS CLOSED I-FW-127
CHECK VALVE FAILS TO OPEN 1-FU-132
CHECK VALVE FAILS TO OPEN I-FW-148
CHECK VALVE FAILS TO OPEN 1-FW-165
CHECK VALVE FALLS TO OPEN 1-FW-183
CHECK VALVE FAILS TO OPEN 1-FPW-19
CHECK VALVE FAILS TO OPEN 1-FW-210
CHECK VALVE FAILS CLOSED 1-FW-279
CHECK VALVE FAILS TO OPEN 1-FW-47
CHECK VALVE FAILS CLOSED 1-FW-61
CHECK VALVE FAILS CLOSED 1-FW-63
CHECK VALVE FAILS TO OPEN 1-FW-6
CHECK VALVE FAILS CLOSED 1-FW-79
CHECK VALVE FAILS CLOSED 1-FW-93
CHECK VALVE FAILS CLOSED 1-FW-95
UNDETECTED LKG THRU CKVS 68, 100 & 132 -STEAN BINDING
CCF 3/3 FC CCP - FiW REG VALVES FCV-1478/1488/1.98
CCF 3/3 FAILS CLOSED 1-FW-FCV-1479/89/9
FLOW CONTROL VALVE FAILS CLOSED 1-FW-FCV-1478
FLOW CONTROL VALVE FAILS CLOSED 1-FV-FCV-1479
FLOW CONTROL VALVE FAILS CLOSED 1-FW-FCV-1488
FLOW CONTROL VALVE FAILS CLOSED 1-FW-FCV-1489
FLOW CONTROL VALVE FAILS CLOSED 1-PW-FCV-1498
FLOW CONTROL VALVE FAILS CLOSED 1-FW-FCV-149
AOV OP HAND CUT VLV FAILS CLOSED 1-FW-HCV-IOOA
AOV OP HAND CNT VLV FAILS CLOSED i-FW-HCV-IOB
AOV OP HAND CUT VLV FAILS OPEN 1-FW-HCV-IOOC
HAND CONTROLLED VLV TRSFR CLSD -PLUGGED 1-FW-HCV-IOOC
CRO LEAVES 1-FW-P-2 RECIRC VALVE OPEN TO ECST, 1-FW-543
CRO LEAVES FW-P-3B RECIRC VALVE OPEN TO ECST, 1-FW-546
CRO LEAVES FW-P-3A RECIRC VALVE OPEN TO ECST, 1-FW-4S8
AFW PUMP 3A NOT ALIGNED TO S/G C HCV HEADER HCV-IOOC
AFW PUMP 3B NOT ALIGNED TO S/G B NOV HEADER NOV-I008
AFW PUMP 2 NOT ALIGNED TO S/G A NOV HEADER NOV-ODOD
2/3 S& NARROW RANGE LEVEL INST CHAN CCF QUARTERLY TEST INTR
LEVEL INST CHANNEL 1475 TO ARSAC FAILS DURING STANDBY
LEVEL INST CHANNEL 1476 TO ARSAC FAILS DURING STANDBY
LEVEL INST CHANNEL 1484 TO ANSAC FAILS DURING STANDBY
LEVEL INST CHANNEL 1485 TO ANSAC FAILS DURING STANDBY
LEVEL INST CHANNEL 1486 TO ANSAC FAILS DURING STANDBY
LEVEL INST CHANNEL 1494 TO ANSAC FAILS DURING STANDBY
LEVEL INST CHANNEL 1495 TO ANSAC FAILS DURING STANDBY
LEVEL INST CHANNEL 1496 TO ANSAC FAILS DURING STANDBY
CCF - 3/3 FC 1-FPh-MOV-150AIS/C
MOTOR OPERTD VALVE FAILS CLOSED oF-W-MOV-IOOC

MOTOR OPERATED VALVE FAILS CLOSED 1-FW-KOV-150A
MOTOR OPERATED VALVE FAILS CLOSED 1-FW-KOV-1508

MOTOR OPERTD VALVE FAILS CLOSED 1-FW-MOV-1SOC
MOTOR OPERTD VALVE FAILS OPEN 1-FW-KOV-154C
MOTOR OPERTD VALVE TRSFR CLSO -PLUGGED 1-FW-NOV-IOOA
MOTOR OPERTD VALVE TRSFR CLSO -PLUGGED 1-FU-NOV-iOOB
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TABLE C.B8-1 (Continued)
NIPB1.BED:TUESDIY, OCTOBER 13D 1992

bms

IFIM6V4-PG00D)
IFWKV--CC-AFWIIW
IFWNV--FC-1FhWl26
IFWIV--FC-IFW142
lFwMV--FC-lFW145
IFWNV--FC-iFW149
IFWMV--FC-1FID¶55
IFWKV--FC-1P11162
IFWKV--FC-IFW166
IFWHV--FC-IFW175
IFWNv--FC-IFW180
IFWKV--FC-IFW190
1FWKV--FC-IFW227
IFWM4V--FC-IFbi62
IFWUMV--FC-IFbi64
IFWMV--FC-IFbi96
IFWNV--FO-IFhl128
IFWa4V--PG-IFbi112
iFWMV--PG-iFW113
..FWiv--PG-IFW128
IFWMV--PG-IFbi143
IFWMV--PG-IF1J16D
1FW4V--PG-IFW172
IFWMV--PG-IF1U7'3
1FII4V--PG-IFhWlB4
IFIJMV--PG-IFW278
IFWMV--PG-IFbi48
1FWMV--PG-IFbi49
IFWMV--PG-IFWS0
1FWMV--PG-IFbiB1
IFWMV--PG-IFW94
IFWPAT-FR-IFWPIA
I FWPAT-FR-IFWPIB
IFWPAT-FR-IFUPIC
IFWPAT-FS-IFWPIA
IFWPAT-FS-IFWPIB
1FWPAT-FS-IFWPIC
lFWPAT -OIL IFWPIA
IFWPAT -OILIFPhIiB
IFWPAT-OIL1FWPIC
IFWPAT-TM-IFWPlC
I FWPAT-LN-I-1FWPlIC
1IFWPCV-CC. 159AB
¶ FWPC-PG- 159A
1IFWPCV-PG-1¶598
IFWPSB-ACT2A
1IFWPSB-ACT28
I FWPS8-ACT3A
1 FWPSB-ACT3B
1FWPSB-CC-MoP3AB.
IFWPSB-FR-IMRP3A
IFWPSO- FR- 1NRP38
1 PhPSB- FR-24HP3A
1IFWPSB- FR -24HP3B
1 PUPSB- PS-I1 PP3A
IFWPSB-FS-IFPp38
IFhJPSB-TM-lFbiP3
1 PWPSB-TM-lIFwP36
IFWPSD-LM. IFWP3A
I FWPSB- LIM-I FwP3B
IFWRLY-LF-1474
IFhlRLY-LF-11*75
IFWRLY-LF-14.76

NAPS IPE

Urmviltabl tIfV

¶.37E-004
1.25E-005
1.25E-00/
1.2SE-004
1.25E-004
¶ .251-00/.
1.25E-004
1.25E-004
1.25E-004
1.25E-004
1.25E-004
1.25E-004
1.25E-004
1.25E-004
1.25E-004
1.25E-00O
1.25E-004
1.37E-004
1.37E-004
1.371-004
4.65E-005
16.65E-005
1.37E-004
4.6SE-005
1.37E-004
1.37E-004
1.37E-004
1 .37E-OD/
1.37E-00DO
1.37E-004
1.37E-004
7.93E-004
7.93E-004
7.93E-004
1.98E-003
1.98E- 003
1.98E- 003
7.93E-00
7.93E-O4
2.79E-003
3.75E-003
3.75E-003
1.37E-005
1.37E-004
1.37E-004
1.00E-007
¶.0OE1-007
1.00E-O07
1.00E-007
1.42E-004
3.30E -005
3.301-00S
7.93E-004
7.93E-004
1.58E-003
1.58E-003
1.40E-003
1.40E-003
5.18E-003
5.18E-003
2.66E-004
2.66E-004
2.66E-004

Rm-r~aipt

MOTOR OPERTO VALVE TRSFR CLSD -PLUGGED I-FW-MOV-IO00
CCF - 3/3 MANUAL VALVES FAIL TO OPEN i-FW-145,-162,-180
MANAJAL VALVE FAILS CLOSED 1-FW-126
MANUAL VALVE FAILS TO OPEN 1-FW-142
MANUAL VALVE FAILS TO OPEN 1-FW-145
MANUAL VALVE FAILS CLOSED 1-FW-149
MANUAL VALVE FAILS CLOSED 1-FW-155
MANUAL VALVE FAILS TO OPEN I-FW-162
MANUAL VALVE FAILS CLOSED 1-FW-166
MANUAL VALVE FAILS TO OPEN 1-FU-175
MANUAL VALVE FAILS TO OPEN 1-FW-180
MANUAL VALVE FAILS CLOSED l-FW-190
MANUAL VALVE FAILS TO OPEN 1-FW-227
MANUAL VALVE FAILS CLOSED 1-FW-62
MANUAL VALVE FAILS CLOSED 1-FW-64
MANUAL VALVE FAILS CLOSED 1-F1W-96
MANUAL VALVE FAILS OPEN I-FW-128
N.O. MANUAL VALVE PLUGGED DURING STMY 1-FW-112
N.O. MANUAL VALVE PLUGGED DURING STIY 1-FW-113
N.C. MANUAL VALVE PLUGGED DUR ING STBY l-FW-128
N.C. MANUAL VALVE PLUGGED DURING STBY I-FU-143
N.C. MANUAL VALVE PLUGGED DUWING STBY 1-FW-160
N.0. MANUAL VALVE PLUGGED DURING STBY 1-FW-172
N.C. MANUAL VALVE PLUGGED DURING STBY 1-FW-173
N.C. MANUAL VALVE PLUGGED DURING STIY 1-FW-184
N.0. MANUAL VALVE PLUGGED DURING STY 1"-FW-278
N.C. MANUAL VALVE PLUGGED DURING STUY I-FW-48
N.C. MANUAL VALVE PLUGGED DURING STUY I-FWi-49
N.O. MANUAL VALVE PLUGGED DURING STEY 1-FW-S0
N.0. MANUAL VALVE PLUGGED DURING STBY 1-FW-81
N.0. MANUAL VALVE PLUGGED DURING STEY 1-FIW-94
NO ALT PUMP FAILS TO RUN 1-1F-P-lA
NO ALT PUMP FAILS TO RUN 1-FW-P-lB
NO ALT PUMP FAILS TO RUN 1-FW-P-IC
NO ALT PUMP FAILS TO START 1-Fb-P-lA
NO ALT PUMP FAILS TO START 1-FP-P-IS
NO ALT PUMP FAILS TO START 1-Fi-P-IC
MAIN FEED PLU4P LURE OIL SYS. FAILS 1-FW-P-lA
MAIN FEED PUMP LURE OIL SYS. FAILS 1-FW-P-lB
MAIN FEED PUMP LUBE OIL SYS FAILED 1-FW-P-1C
NO ALT PUM4P 1-FU-P-IC SCHLD TSY A PAINT.
AD ALT PUMP 1-FWI-P-IC UNSCHLO MAINT.
CCF 2/2 FC 1-FW-PCV-159A & 1-FW-PCV-159B
PRESSURE CNTL VALVE TRSFR CLSD -PLUGGED 1-FW-PCV-159A
PRESSURE CNTL VALVE TRSFR CLSD -PLUGGED 1-FW-PCV-1598
NO SIGNAL FROM LO LO WATER LEVEL ON 2/3 SG - TRAIN A
NO SIGNAL FROM LO LO WATER LEVEL ON 2/3 SG - TRAIN B
NO SIGNAL FROM LO LO WATER LEVEL ON 1/3 SG - RPS(A)
NO SIGNAL FROM LO LO WATER LEVEL IN 1/3 SG - RPSCB)
CCF 2/2 FS POP - COMON CAUSE FAILURE
HD PUMP -STNDBY SYS FAILS TO RUN - 1 MR I-FU-P-3A
MO PUMP -ST1DBY SYS FAILS TO RUN - I IR 1-Fbi-P-3O
MOD PUMP -STNDBY SYS FAILS TO RUN -24 MR I-FW-P-3A
NO PUMP -STNDBY SYS FAILS TO RUN -24HR "-FW-P-3B
1O PUMP -STNDBY SYS FAILS TO START I-Fw-P-3A
NO PUMP -STNDBY SYS FAILS TO START 1-F*-P-3B
NO PUMP -STOBY SYS SCHLD TEST&MAINTNCE 1-Fbi-P-3A
MD PUMP -STDBY SYS SCMLD TEST&IAINTNCE I-FW-P-3B
MD STI)BY PUMP UMSCHDL MAINT. I-FW-P-3A
MD STNDBY PUMP UNSCHDL MAINT. 1-FW-P-3B
ANSAC INPUT RELAY FRO14 LIC 1474 LOSS OF FUNCTION
ANSAC INPUT RELAY FROM LIC 1475 LOSS OF FUNCTION
ANSAC INPUT RELAY FROM LIC 1476 LOSS OF FUNCTION
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TABLE C.8-1 (Continued)
NAPB1.BED:TUEBDAY, OCTOBER 13, 1992

IFWRLY-LF-1484
IFWRLY-LF" 1485
IFWRLY-LF- 1436

IFWRLY-LF- 1494
IFWRLY-LPF-1495
IFWRLY-LF- 1496
IFWRLY-LF-3-EAO0
IFPRLY-LF-3-EBO1
IFWRLY-LF-62EA01
IFWRLY-LF-62ED01
1FWTRB-FR-12HP2
1FtiTRS- FR- 1HRP2
1FUTRB-FR-24HP2
1FWTRB-FS-1FWP2
1FUTRB-TM-1FUP2
1FWTRB-UM- IFWP2
1HVACU-LF-1HVAC6
1NVACU-LF- IVHAC7
1MVACU-UM- 1HVAC7
1HVCHU-CC-HVE4
1HVCNU-FR-IHVE4A
1NVCHU-FR-IHVE4S
1HVCHU-FR-1HVE4C
1NVCHU-FS-1NVE4B
1HVCHU- FS- IHVE4C
1HVCHU-UM- INVE4B
1HVCHU-UM- 11VE4C
1MVCHU-LlM-HVE4BC
1NVCKV-CC- 182209
IHVFAN-FR-1FM06
IHVFAN-FR-1FM07
1NVFAN-FS-1FM07
1HVMOO- FC-MOO 138
1HVKOD-FO-MOO 137

HNVMOO-SC-MOD137
1NVMOO-SC-MOO 138
1HVTOV-CC-HV111
1HVMOV-CC-HV113
1HVMOV-F C-111B
1HV14OV-FC-111C
1NVMOV-FC-1 135
IHVMOV-FC-113C
IHVMOV-SC-111A
1HVMOV-SC-113A
1HVPAT-CC-HVP20
1HVPAT-CC-HVP22
1 HVPAT - FR -HVP20A
1MVPAT-FR-HVP208
1HVPAT-FR-MVP20C
1HVPAT - FR - HVP22A
1HVPAI - FR- HVP22B
1HVPAT-FR-HVP22C
1HVPAT-FS-MVP20B
1HVPAT-FS-HVP20C
1MVPAT-FS-HVP22B
IHVPAT - FS-MVP22C
1HVPCV-CC-1235
1HVPCV-FC- 123531
IMVPCV-FC-1235C1
1MVPCV-SC-1235A1
1HVPCV-SC- 1235A2
1HVPCV-SC-1.35B1
1MVPCV-SC- 123552

NAPS IPE

2.66E - O&2.66E-004

2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
5.74E-002
4.92E -003
1.12E - 001
1.85E-002
1 .,40E -003
1.37E-002
3.42E-005
2.09E-004
1.65E-003
4.55E-003
1.51E-003
1.51E-003
1.51E-003
4.55E-002
4.55E-002
9."4E-002
9."4E-002
2.26E-003
6.34E-005
1.36E-004
1.36E-004
3.93E-003
1.09E-002
1.09E-002
1.21E-005
1.21E-005
3.90E-004
3.90E-004
1.09E -002
1.09E -002
1. 09E - 002
1.09E - 002
1.21E-005
1.21E-005
1. 98E - 004
1.98E - 004
7.93E-004
7.93E-004
7.93E-004
7.93E-004
7.93E-004
7.93E-004
1.98E-003
1.98E - 003
1. 98E - 003
1.98E-003
1.81E-003
1.81E-002
1.51E-002
1.21E-005
1.21E-005
1.21E-005
1.21E-005

pescrE1tiLF

ANSAC INPUT RELAY FROM LIC 1485 LOSS OF FUNCTION
ANSAC INPUT RELAY FROM LIC 1485 LOSS OF FUNCTION
ANSAC INPUT RELAY FROM LIC 1486 LOSS OF FUNCTION
ANSAC INPUT RELAY FROM LIC 1494 LOSS OF FUNCTION
ASAC INPUT RELAY FROM LIC 1496 LOSS OF FUNCTION

A/SAC INI)J RELAY PROM LIC 1C96 LOSS OF FUNCTION
RELAY 3-1PUEAD1 PAILS CAUSING LOSS OP AFhd P3A ACT.

RELAY 3-IFWEBOI FAILS CAUSING LOSS OF AFW P3S ACT.
RELAY 62-IFWEAOI FAILS PFALING AUTO ACTUATION OF P3A
RELAY 62-1IFWSOI FAILS FAILING AUTO ACTUATION OF P33
TURBINE DRIVEN PUMP FAILS TO RUN - 12HR 1-FW-P-2
TURBINE DRIVEN PUMP FAILS TO RUN - IHR 1-FW-P-2
TURBINE DRIVEN PUMP FAILS TO RUN -24HR 1-FW-P-2
TURBINE DRIVEN PIMP FAILS TO START 1-FIW-P-2
TURBINE-DRIVEN PUMP SCHLD TST & MAINT. 1-FW-P-2
TURBINE-DRIVEN PUMP UNSCNLO MAINT. 1-FW-P-2
OPER AHU 1-HV-AC-6 LOSS OF FUNCTION IN 24 MR MISSION
STODY AHU 1-MV-AC-? LOSS OF FUNCTION IN 24 MR MISSION
STDSY AHU 1-MV-AC-? UNSCHEDULED MAINTENANCE
COMIMON CAUSE FAULT 1-HV-E-4& & 4C FAIL TO START
OPERATING 1-HV-E-4A FAILS TO RUN FOR 24 HOUR MISSION
SPARE 1-NV-E-4B FAILS TO RUN FOR 24 HOUR MISSION
STANDBY 1- HV-E-4C FAILS TO RUN FOR 24 HOUR MISSION
SPARE CHILLER 1-MV-E-4B FAILS TO START
STANDBY CHILLER I-HV-E-4C FAILS TO START
SPARE 1-HV-E-4& CHILLER TRAIN UNSCHED MAINTENANCE
STANDBY I-MV-E-4C CHILLER TRAIN UNSCHED MAINTENANCE
1-HV-E-4B & 4C DUAL CHILLER TRAIN UNSCHED MAINTENANCE
COMMON CAUSE FAULT CKVS 1-CD-182 & 209 FAILS CLOSED
OPER AMU 1-HV-AC-6 FAN MOTOR FAILS TO RUN 24 MR MISSION
STDOY AHU 1-MV-AC-? FAN MOTOR FAILS TO RUN 24 HR MISSION
STOBY AHU 1-MV-AC-? FAN MOTOR FAILS TO START
STDBY AHU 1-MV-AC-7 1-HV-MOO-138 FAILS CLOSED
AIR FLOW DIVERSION I-HV-MOD-137 FAILS OPEN
OPEN AHU 1-NV-AC-6 1-HV-MM-137 SPURIOUS CLOSURE
STDBY AMU I-MV-AC-7 I-NV-MOO-138 SPURIOUS CLOSURE
COMMON CAUSE FAULT 1-HV-MOV-111B & IIIC FAIL CLOSED
COMMON CAUSE FAULT 1-WV-MOV-1138 & 113C FAIL CLOSED
MOTOR OPERATO VALVE 1-MV-MOV-111B FAILS CLOSED
MOTOR OPERATD VALVE 1-HV-MOV-111C FAILS CLOSED
MOTOR OPERATD VALVE 1-MV-MOV-113B FAILS CLOSED
MOTOR OPERATD VALVE 1-HV-MOV-113C FAILS CLOSED
MOTOR OPERATD VALVE 1-HV-MOV-111A SPURIOUS CLOSURE
MOTOR OPERATD VALVE 1-HV-MV-113A SPURIOUS CLOSURE
COMMON CAUSE FAULT I-MV-P-20B & ZOC FAIL TO START
COMMON CAUSE FAULT 1-MV-P-22B & 22C FAIL TO START
MOTOR DRIVEN PUMP 1-MV-P-20A FAILS TO RUN 24 HOUR MISSION
MOTOR DRIVEN PUMP I-MV-P-20B FAILS TO RUN 24 HOUR MISSION
MOTOR DRIVEN PUMP 1-HV-P-20C FAILS TO RUN 24 HOUR MISSION
MOTOR DRIVEN PIMP 1-HV-P-22A FAILS TO RUN 24 HOUR MISSION
MOTOR DRIVEN PUMP 1-mV-P-22B FAILS TO RUN 24 HOUR MISSION
MOTOR DRIVEN PUMP 1-MV-P-22C FAILS TO RUN 24 HOUR MISSION
MOTOR DRIVEN PUMP 1-MV-P-208 FAILS TO START
MD ALT PUMP 1-WV-P-2OC FAILS TO START
MOTOR DRIVEN PUMP 1-HV-P-229 FAILS TO START
MOTOR DRIVEN PUMP 1-MV-P-22C FAILS TO START
COMMON CAUSE FAULT 1-MV-PCV-1235B1 & 1235C1 FAIL CLOSED
PRESS
PRESS
PRESS
PRESS
PRESS
PRESS

CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL

VALVE
VALVE
VALVE
VAVLE
VALVE
VALVE

1 -MV-PCV- 12353-1
1-MV-PCV-1235C-1
1-MV-PCV-123SA-1
1-MV-PCV- 123SA-2
1-NV-PCV-1235B-1
1-MV-PCV- 1235B-2

FAILS CLOSED
FAILS CLOSED
SPURIOUS CLOSURE
SPURIOUS CLOSURE
SPURIOUS CLOSURE
SPURIOUS CLOSURE
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TABLE C.8-1 (Continued)
NAPSI.BED:TUESDAY, OCTOBER 13p 1992

unitabilt~i i Neefm

1NVPCV-SC- 1235C1
IHVPCV-SC- 1235C2

1HSRP-HVSlB
1NVSTR-P-IV1

IHVSV- -SO. 1201
IHVS--SO-1202A
IHVSV--SO-1202A

1HVSV--S0-1202C
IHVS--S0-1205A
IHVSV- -SO- 12053
iHVSV--S0-1205C
IHVTCV- FC-TCV167
IHVTCV-St-TCV166
1HfVTCV-SC-TCV167
I IAIAS-LF-CONTIA
I IAIAS-LF-OUTIA
ILMPIC-CC- 100
INS-ACT -SGSDTV
INS-ACT -TVIOIA
IMSAOY-CC-l1 lAB
1MSAOV- FC-TV1 CiA
lMSAOV- FC-TVIOIB
114SADV-FC-TVIO1C
INSAOV-FC-TV111A
INSAOV-FC-TVI1113
lMSAOV-FO-TVIO1C
1MSAOV-SC-TV`IOIA
INSAOV-SC-TV101B
INSAOV-SC-TV101C
INSCKV-FC-IMS119
iMSCKV- PC- 1MS122
IMSCKV-FC-IMS124
INSCKV-FP0- 1S19
IMSCKV-FP0- 1S58
IMSFIC-CC-MSFLOW
IMSFIC-LF- 1474
IMSFIC-LF- 1475
IMSFIC-LF-1484
IMSFIC-LF-1485
iMSFIC-LF-1494
IMSFIC-LF-1495
lMSNCV-SD-1¶04
IMSMOV- PO-NRV1O1
IMSNV-4-FO-MS20
1IMSMV--FO-IMS95
1MSMV- -PC- MS97
1"MSV- -LK-1M5168
1MSMV--LK-1MS179
IMSMV- -LK-1MS21
IMSMV--LK-IMS59
1MSMV- -LK-1IMS97
1MSMV- -PG-1MS166
IMSMY- -PG-1MS179
IMSMV--PG-1MSIB
IMSMV--PG-IMS268
1MSV--PG-1MS269
IMSNV--PG-1MS270
IMSMV- -PG-1MS271
1MSMV--PG-1MSS7
1MSMV--PG-1N5S95
1MSpIC-CC-NSLp
1MSPIC-CC-S7MDPR

N"PB IPE

1.21E-005
1.21E-005
9.53E-003
6.39E-004
9.33E-005
9.33E-005
9.33E-005
9.33E-005
9.33E-005
9.33E-005
9.33E-005
9.33E-005
1.81E-002
1.21E-005
1.21E-005
2.52E-004
2.52E-004
4.64E-004
2.66E-004
2.66E-004
1.81E-003
1.81E-002
1.81E-002
1.81E-002
1.81E-002
1.81E-002
1.81E-002
1.21E-005
1.21E-005
1.21E-005
6.34E-.004
6.34E-00O
6.34E-004
3."4E-003
3."4E-003
4.64E-004
4.63E-003
4.63E -003
4.63E-003
4.63E-003
4.63E- 003
4.63E-003
1.21E-005
1. 09E -002
1.25E-004
1.25E-004
1.25E-004
1.00E-002
I.OOE-002
4.0OE-002
4. 00E- 002
4. DOE- 002
9.12E-005
9.12E-005
1.37E-004
1.37E-004
1.371-004
1.37E-004
1.37E-004
1.37E-004
1.37E-004
4.64E-004
4.64E-004

PRESS CONTROL VALVE 1-HV-PCV-1235C-I SPURIOUS CLOSURE
PRESS CONTROL VALVE 1-HV-PCV-123SC-2 SPURIOUS CLOSURE
SW STRAINER I-WV-S-1i PLUGGED DURING STANDBY
SW STRAINER i-NV-S-IA PLUGGED DURING MISSION
RELIEF VALVE 1-NV-RV-1200 SPURIOUS OPENING
RELIEF VALVE 1-WV-RV-1201 SPURIOUS OPENING
RELIEF VALVE i-NV-RV-1202A SPURIOUS OPENING
RELIEF VALVE ¶-HV-RV-120U SPURIOUS OPENING
RELIEF VALVE 1-NV-RV-1202C SPURIOUS OPENING
RELIEF VALVE 1-HV-RV-1205A SPURIOUS OPENING
RELIEF VALVE ¶-I(V-RV-1205B SPURIOUS OPENING
RELIEF VALVE 1-HV-RV-1205C SPURIOUS OPENING
STOUY AHU 1-NV-AC-7 I-"V-TCV-167 FAILS CLOSED
OPER AHU l-NV-AC-6 1-IIV-TCV-166 SPURIOUS CLOSURE
STOBY AHU 1-HV-AC-7 1-NV-TCV-167 SPURIOUS CLOSURE
CONTAINMENT INSTRUMENT AIR SYS LOSS OF FUNCTION
OUTSIDE CONTAINMENT INSTRUMENT AIR SYS LOSS OF FUNCTION
CCF 3/4 CONTAINMENT PRESSURE CHANNELS I-LM-PT-IOOA,B,C,D
NO SIGNAL FROM AFW PUMPS OR FROM CONTAINMENT ISO.
NO TRIP SIGNAL TO MAIN STEAM TRIP VALVE
CCF 2/2 FC AOV NC-FC 1-KS-TrV-111A 9-7115
AIR-OPERATED MSTV FAILS CLOSED 1-MS-TV-lO1A
AIR-OPERATED MSTV FAILS CLOSED l-MS-TV-1O1B
AIR-OPERATED NSTV FAILS CLOSED 1-MS-TV-10C
AIR-OPERATED VALVE FAILS CLOSED 1-NS-TV-111A
AIR-OPERATED VALVE FAILS CLOSED I-NS-TV-1119
AIR OPRTED VALVE FAILS OPEN I"1S-TV-101C
AIR OPERATED VALVE SPURIOUS CLOSE I-MS-TV-lO1A
AIR OPERATED VALVE SPURIOUS CLOSE 1-MS-TV-101
AIR OPERATED VALVE SPURIOUS CLOSE I-MS-TV-I01C
CHECK VALVE FAILS TO OPEN I-NS-119
CHECK VALVE FAILS TO OPEN 1-MS-122
CHECK VALVE FAILS TO OPEN 1-MS-124
CHECK VALVE FAILS OPEN 1-NS-19
CHECK VALVE FAILS OPEN 1-MS-S8
MS FLOW CCF OF 2/3 FLOW INSTR CHANNEL 30 DAY TEST INTERVL
FLOW CHANNEL MS1474 LOSS OF FUNCTION (DURING STANDBY)
FLOW CHANNEL NS1475 LOSS OF FUNCTION (DURING STANDBY)
FLOW CHANNEL MS1484 LOSS OF FUNCTION (DURING STANDBY)
FLOW CHANNEL NS1485 LOSS OF FUNCTION (DURING STANDBY)
FLOW CHANNEL NS1494 LOSS OF FUNCTION (DURING STANDBY)
FLOW CHANNEL MS1495 LOSS OF FUNCTION (DURING STANDBY)
HAND CONTROL VALVE SPURIOUS OPENING 1-MS-HCV-104
MOTOR OPERTD VALVE FAILS OPEN I-NS-NRV-101C
MANUAL VALVE FAILS OPEN 1-MS-20
MANUAL VALVE FAILS OPEN l-MS-95
MANUAL VALVE FAILS OPEN l-NS-97
VALVE l-MS-168 CLSD TO ISOLATE LEAKING STEAM DULP VALVES
VALVE 1-MS-179 CLSD TO ISOLATE LEAKING STEAM DUMP VALVES
SG A PORV BLOCKED DUE TO LEAKAGE
SG B PORV BLOCKED DUE TO LEAKAGE
SG C PORV BLOCKED DUE TO LEAKAGE
N.O. MANUAL VALVE PLUGGED DURING STBY i-MS-168
NMO. MANUAL VALVE PLUGGED DURING STBY 1-MS-179
N.0. MANUAL VALVE PLUGGED DURING STEY 1-1S-18
N.D. MANUAL VALVE PLUGGED DURING STBY I-NS-268
N.O. MANUAL VALVE PLUGGED DURING STST -"MS-269
N.O. MANUAL VALVE PLUGGED DURING STBY 1-MS-270
N.C. MANUAL VALVE PLUGGED DURING STY IN-MS-271
N.O. MANUAL VALVE PLUGGED DURING STOY 1-MS-S7
N.O. MANUAL VALVE PLUGGED DURING STBY 1-MS-95
CCF OF 2/3 MS LOW PRESS INSTR CHANNEL 30 DAY TEST INTERVL
CCF OF STEAM DIFF PRESS INST CHANNELS 30 DAY TEST INTERVL
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TABLE C.8-1 (Continued)
NAPSI.BED:TUEBDAY, OCTOBER 131 1992

gra~itabIitity 2ncritii

IMSPIC-LF-1446
IMSPIC-LF-1"7
IMSPIC-LF- 1474A
INSPIC-LF-14748
IMSPIC-LF-1475B
INSPIC-LF-14766
IMSPIC-LF- 1484B
IMSPIC-LF-1485A
IMSPIC-LF-1485B
114SPIC-LF- 14868
IMSPIC-LF-1494B
IMSPIC-LF-1495B
IMSPIC-LF-1496A
IMSPIC-LF-1496B
1M4SPORV-DMDT7
INSRLY-LF-1446
1MSRLY-LF-1447
IMSRLY-LF-X-SAO7
lMSRLY-LF-X-SBO7
IMSRV- -CC-lO1ABC
IMSRV--FC-IOIA
IMSRV--FC-1018
1MSRV--FC-IO1C
1MSRV--FO-IOIC
lMSSRV-DMDT7
1MSSV-40-FO-lC
INSTCV-CC- 140BAB
IMSTCV- FC- 140BA
1NSTCV-FC-14088
1OSCKV-CC-V19- 11
IOSCKV-FC-1OS-11
1OSCKV-FC-1OS-19
IOSHEP- 10S21
lOSHEP- lOS5
'IOSHEP- FLANGE
lOSLEV-TM-RWSTA
lOSLEV-TM-RWSTB
10SLIC-LF-1OOA
1OSLIC-LF-1008
IOSLIC-LF-100C
19SLIC-LF-100D
lOSMOV-CC-101A-B
1OSMOv- FC- l0lA
IOSMOV-FC- 1013
I0SMOV-PG-OSI00A
IOSMOV-PG-GS100B
lOSMV--PG-1-OS-1
IOSMV--PG-10S-12
1aSMV--PG-l0S38
IOSPSB-CC-PIlA-1B
l0SPSB-FR-1QSPlA
IOSPSB-FR-lOSPlB
IOSPSB- PS- IOSPlA
IOSPSB- FS-10OSPIB
lOSPSB- TM- IOSPlA
IOSPSB-TM- 105Pl
lOSPSB-UM- lOSPlA
IGSPSB-UM- lOSPIB
IOSRLY-LF-512A
10SRLY-LF-5126
IOSRLY-LF-KI104A
lOSRLY-LF-KlO4B
1OSRLY-LF-K205A

8.02E-002
8.02E-002
4.63E-003
4.63E-003
4.63E-003
4.63E-003
4.63E-003
4.63E-003
4.63E-003
4.63E-003
4.63E-003
A.63E-O03
4.63E-003
1.63E-003
1.O0E1000
2.66E -004
2.66E-004
2.66E-004
2.66E-004
9.99E-004
9.99E-003
9.99E-003
9.99E-003
2.50E-002
..OOE-002

1.25E-002
1.81E-003
1.81E-002
1.811E-O2
6.34E-005
6.34E-OD4
6.34E-004
7.50E-004
7.50E-004
3.75E-004
1.40E-003
1.40E-003
4.63E-003
4.63E-003
4.63E- 003
4.63E-003
3.90E -004
1.09E-002
1.09E-002
1.35E-004
1.35E- 004
1.35E -004
1.35E-004
6.75E-005
3.93E-004
6.61E -005
6.61E-005
3.93E -003
3.93E-003
3.75E-003
3.75E-003
3.75E -003
3.75E-003
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004

TURBINE 1ST STAGE PIC LOSS OF FNCN DURING STANDBY
TURBINE FIRST STAGE PIC LOSS OF FLINCH DURING STANDBY
PRESS CHANN. MS- 147"A LOSS OF FNCN DURING STNDBY
PRESSURE CHANNEL 1474B LOSS OF FNCN DURING STNDBY
PRESSURE CHANNEL 1475B LOSS OF FNCN DURING STNOBY
PRESSURE CHANNEL 14768 LOSS OF FNCN DURING STNDBY
PRESSURE CHANNEL 14848 LOSS OF FNCN DURING STNDBY
PRESS INST CHANN MS 1485A LOSS OF FNCN DURING STNDBY
PRESSURE CHANNEL 14853 LOSS OF FNM DURING STNDBY
PRESSURE CHANNEL 14866 LOSS OF FNCN DURING STNDBY
PRESSURE CHANNEL 14948 LOSS OF FNCN DURING STNDBY
PRESSURE CHANNEL 1495B LOSS OF FNCN DURING STNDBY
PRESS INST CHAuN MS 1496A LOSS OF FNCN DURING STNDBY
PRESSURE CHANNEL 1496B LOSS OF FNCN DURING STNDBY
PROBABILITY OF SG PORV DEMAND DURING A SGTR
TURB 151 STAGE PRES PROT CHANN. III OUTPUT RELAY FAILS
TURB 1ST STAGE PRES PROT CHAN IV OUTPUT RELAY FAILS
RELAY N-1MSSA07 FAILS CAUSING LOSS OF SOV-111A ACT.
RELAY X-1MSSB07 FAILS CAUSING LOSS OF SOV-1111 ACT.
CCF 3/3 FC CCF - SG PORV - FC I-NS-PCV-1O1A/3/C
PIR OP RELIEF VALVE FAILS CLOSED 1-MS-PCV-1O1A
PIER OP RELIEF VALVE FAILS CLOSED I-MS-PCV-IO1S
PWR OP RELIEF VALVE FAILS CLOSED 1-MS-PCV-101C
PWR OP RELIEF VALVE FAILS OPEN I-MS-PCV-101C
PROBABILITY OF DEMAND ON THE SRVs DURING A SGTR
SAFETY VALVE FAILS OPEN I-MS-SV-1OIC
CCF 2/2 FTO STEAM DUMP VALVES I-MS-TCV-140BA/B
TEMP CONTROL VALVE FAILS CLOSED 1-MS-TCV-1408A
TE1MP CONTROL VALVE FAILS CLOSED 1-MS-TCV-14088
CCF 2/2 FC OF WEIGHTED CHECK VALVES
CHECK VALVE 1-05-11 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE 1-S-19 FAILS CLOSED (FAILS TO OPEN)
CRO LEAVES 1-0S-21 RECIRC VALVE OPEN AFTER 1-PT-63.1B
CRO LEAVES I-OS-S RECIRC VALVE OPEN AFTER 1-PT-63.1A
OS SPRAY HEADER FLANGE NOT REMOVED AFTER 1-PT-63.3
RWST LEVEL PROT TRAIN A IN TEST
RWST LEVEL PROTECT. TRAIN B IN TEST
LEVEL CHANNEL LT-OSI0OA FAILS DURING STANDBY
LEVEL CHANNEL LT-GS100B FAILS DURING STANDBY
LEVEL CHANNEL LT-OS100C FAILS DURING STANDBY
LEVEL CHANNEL LT-OS1000 FAILS DURING STANDBY
CCF 2/2 FC OF PUMP DISCHARGE MOYS
MOTOR OPERTD VALVE FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTD VALVE FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTD VALVE MOV-100A PLUGGED DURING STANDBY
MOTOR OPERTD VALVE MOV-100B PLUGGED DURING STANDBY
N.O. MANUAL VALVE 1-OS-1 PLUGGED DURING STANDBY
N.O. MANUAL VALVE 1-OS-12 PLUGGED DURING STANDBY
N.O. MANUAL VALVE OS-38 PLUGGED DURING STANDBY
CCF 2/2 FS OF OS PUNPS
MD STNDBY PUMP 1-QS-P-IA FAILS TO RUN
"D STNDBY PUMP 1-QS-P-lB FAILS TO RUN
HD STNDBY PUMP 1-OS-P-IA FAILS TO START
ND STNDBY PUMP 1-OS-P-lB FAILS TO START
MD STNDBY PUMP 1-OS-P-lA SCHLD TST & MAINT.
MO STNDBY PUMP 1-QS-P-lB SCHLD TST & MAINT.
HD STNDBY PUMP 1-OS-P-lA UNSCHDL MAINT.
HD STNDBY PUMP 1-OS-P-lB UNSCHDL MAINT.
MASTER RELAY K512 TRAIN A LOSS OF FUNCTION
MASTER RELAY K512 TRAIN I LOSS OF FUNCTION
RELAY K104 TRAIN A LOSS OF FUNCTION
RELAY KI04 TRAIN B LOSS OF FUNCTION
RELAY K205 TRAIN A LOSS OF FUNCTION
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TABLE C.8-1 (Continued)
N.PS1.BED:TUEBDKYr OCTOBER 13, 1992

IOSRLY-LF-K205S
iOSRLY-LF-K301A
1QSRLY-LF-K3013
1QSRLY-LF-K4O1A
10SRLY-*LF -14019

IDSRLY-LF-K630A
1QSRLY-LF-K630B
1QSRLY-LF-K64?A
IOSRLY-LF-K64TB
1OSSTR-PG-1FL1A
1OSSTR-PG-1FL1S
lQSTNK-LF-1QSTK
1RNWOV-CC-535536
1RCMOV- FC- 1535
IRCHOV- FC- 1536
1RCWNV- FO-1535
IRCMOV- FO-1536
1RCNOV- LK- 1535
1RCMOV- LK- 1536
1RCMOV-LK-535536
1RCPAT-FR-1RCP1A
IRCPAT-FR-IRCPIC
1RCPCV-CC-1455AB
1RCPCV-FC-1455A
IRCPCV- FC- 14559
1RCPIC-CC-PRSZRP
1RCPIC-LF- 1455B
1RCPIC-LF- 1456B
IRCPIC-LF- 1457B
1RCPIC-LF-PC402
1RCPIC-LF-PC403
1RCPORV-DMDATWS
1RCPORV-DMDSB0
1RCPORV-T3
1RCRV- -CC-RCPORV
1RCRV--FC-1455C
1RCRV--FC-1456
1RCRV--FO-1455C
1RCRV-- FO-1456
1RCSRV-DMDATWS
1RCSV--CC-1551
1RCSV--FC-1551A
1RCSV--FC-1551B
1RCSV--FC-1551C
IRCSV--FO-1551A
1RCSV--FO-1551B
1RCSV--FO-1551C
1RCTIC-CC-TAVG
1RCTIC-LF- 1412E
1RCTIC-LF-1422E
1RCTIC-LF-1432E
IRHCKV-CC- IRH715
IRHCKV- FC- IRH15
1RHCKV-FC-IRH7
1RHCKV- FO- IRH15
1RHCKV- FP- 1RN7
1RHFCV-SO- 1605
1RHFEL-PG-1605
1RHHCV- FC- 1758
1RHHEX-LF-1RHE1A
IRHHEX-LF-IRHEIB
IRHHEX-LF-IRHE2A
IRHHEX-LF-1RHE2B

NAPS IPE

Unmit abit ity

2.66E-004
2.66E -004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.82E-002
2.82E-002
2.66E-006
3.90E-004
1.09E-002
1.09E-002
1.09E-002
1.09E-002
2.50E-002
2.50E-002
0. OOE+O00
7.93E-004
7.93E-004
1.81E-003
1.81E-002
1.81E-002
4.64E-004
4.63E-003
4.63E-003
4.63E-003
4.12E-002
4.12E-002
1.OOEO000
2.00E-001
6.65E-003
9.99E-004
9.99E-003
9.99E-003
2.50E-002
2.50E-002
1.00E*000
1.25E-006
1.25E-005
1.25E-005
1.25E-005
1.25E-002
1.25E-002
1.25E-002
3.36E -003
3.28E-002
3.28E-002
3.28E-002
6.34E -005
6.34E-004
6.34E-004
3."EE-003
3.44E-003
1.21E-005
4.10E-004
1.81E-002
2.81E-002
2.81E-002
2.81E-002
2.81E-002

RELAY K205 TRAIN U LOSS OF FUNCTION
RELAY 1301 TRAIN A LOSS OF FUNCTION
RELAY 1301 TRAIN I LOSS OF FUNCTION
RELAY K401 TRAIN A LOSS OF FUNCTION
RELAY K401 TRAIN 8 LOSS OF FUNCTION
RECIRC MODE TRANS OUTPUT RELAY K630 TRAIN A FAILS
RECIRC MODE TRANS OUTPUT RELAY K630 TRAIN I FAILS
RECIRC MODE TRANSF. SI PERMISSIVE RELAY 1647 FAILS TRAIN A
RECIRC NODE TRANSF. SI PERMISSIVE RELAY 1647 FAILS TRAIN B
STRAINER 1-OS-FL-IA PLUGGED DRNG STNDBY
STRAINER I-OS-FL-1S PLUGGED DREG STNDBY
PLUGING OF THE RUST VENT
CCF 2/2 FC CCF - NOV FC 1-RC-MOV-1535&-1536
MOTOR OPERTO VALVE FAILS CLOSED 1-RC-MOV-1535
MOTOR OPERTD VALVE FAILS CLOSED 1-RC-NOV-1536
MOTOR OPERTD VALVE FAILS OPEN i-RC-MOV-1535
MOTOR OPERTD VALVE FAILS OPEN I-RC-MOV-1536
BLOCK VALVE SHUT DUE TO LEAKING PORV 1-RC-NOV-1535
BLOCK VALVE SHUT DUE TO LEAKING PORV I-RC-NOV-1536
MOVS 1535 & 1536 CLOSED AT THE SAME TIME
14D ALT PUMP FAILS TO RUN 1-RC-P-IA
MD ALT PUMP FAILS TO RUN 1-RC-P-IC
CCF 2/2 FC CCF.-PCV.FC 1-RC-PCV-1455A1B
PRES CONTROL VALVE FAILS CLOSED - 24HR 1-RC-PCV-1455A
PRE$ CONTROL VALVE FAILS CLOSED - 24HR 1-RC-PCV-1455B
PRESSRZER PRESS INSTR CHANNEL CCF 30 DAY TEST INTERVL
PRESSURE CHANNEL 14556 LOSS OF FNCN DURING STNDBY
PRESSURE CHANNEL 14S68 LOSS OF FNCN DURING STNDBY
PRESSURE CHANNEL 14578 LOSS OF FNCN DURING STUDBY
PRESSURE CHANNEL PT1402 LOSS OF FNCN DURING STNDBY
PRESSURE CHANNEL PT1I03 LOSS OF FNCN DURING STNDBY
PROBABILITY OF PORV DEMAND DURING AN ATWlS
PROBABILITY OF PORV DEMAND DURING A 53o
PROBABILITY OF PORV DEMAND DURING A TRANSIENT
CCF 2/2 FC CCF - RCS PORVS FC 1-RC-PCV-145SC&1456
PWR OP RELIEF VALVE FAILS CLOSED 1-RC-PCV-1455C
PUR OP RELIEF VALVE FAILS CLOSED 1-RC-PCV-1456
PUS OP RELIEF VALVE FAILS OPEN 1-RC-PCV-1455C
PUF OP RELIEF VALVE FAILS OPEN I-RC-PCV-1456
PROBABILITY OF ALL 3 SRVS DEMANDED DURING AN ATWS
CCF 3/3 FC CCF - PCS SVS FTO 1-RC-SV-1551A/B/C
SAFETY VALVE FAILS CLOSED 1-RC-SV-1551A
SAFETY VALVE FAILS CLOSED 1-RC-SV-1551B
SAFETY VALVE FAILS CLOSED 1-RC-SV-1551C
SAFETY VALVE FAILS OPEN 1-RC-SV-1551A
SAFETY VALVE FAILS OPEN 1-RC-SV-1551B
SAFETY VALVE FAILS OPEN 1-RC-SV-1551C
TAVG TIC CCF LF TEMP INSTR CHANNEL 30 DAY TEST INTERVL
TEMPERATURE CHANNEL 1412E LOSS OF FNCN DRNG STNDBY
TEMPERATURE CHANNEL 1422E LOSS OF FNCN DRNG STNOBY
TEMPERATURE CHANNEL 1432E LOSS OF FNCN DRNG STNDBY
CCF 2/2 FC BOTH CKVS FAIL CLOSED 1-RH-7 & 15
CHECK VALVE RH-15 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE RH-7 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE RH-15 FAILS OPEN (FAILS TO CLOSE)
CHECK VALVE RH-7 FAILS OPEN (FAILS TO CLOSE)
FLOW CONTROL VALVE 1-RH-FCV-1605 SPURIOUS OPENS
FLOW ELEMENT 1-RH-FE-1605 PLUGGED DURING STBY
1-RN-NCV-1758 FAILS CLOSED (AOV)
HEAT EXCHANGER 1-RH-E-lA LOSS OF FUNCTION
RHR HEAT EXCHANGER 1-RH-E-lB LOSS OF FUNCTION
RH PUMP SEAL COOLER 1-RH-E-2A LOSS OF FUNCTION
RH PUMP SEAL COOLER 1-RH-E-28 LOSS OF FUNCTION
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Evmt

R1RMOV- CC- 1720
lRHMOV-FC-1700
IRHMOV-FC- 1701
lRHMOV-FC- 1720A
IRHNOV-FC-1720B
IRHMV--FC-lRH25
TRHMV--PG-lRH1
IRHMV--PG-1RH16
IRHMV--PG-lRH19
1RNNV--PG-1RH24
lRHNV--PG-1RH30
1RHMV--PG-1RH8
1RNHV--PG-1RH9
1RHPSB-CC-1RHP1
1RHPSB-FR-lRHP1A
1RHPSB-FR-TRHP1B
lRHPSB-FS-IRHPlA
1RHPSB-FS-IRHPTB
1RHPSB-UM- 1RHP1A
1RHPSB-UM-1RHP1B
1RHSV--SO-1721A
1RHSV--SO-1721B
1RPBKR-CC-MGAMGB
lRPBKR-CC-RTARTB
1RPBKR-LF-HGA
1RPBKR-LF-MGB
1RPBKR-LF-RTA
1RPBKR-LF-RTB
1RPROO-LF-CRODS
1RPRPS-LF-INPUT

IRSCKV-FC-1RS18
1RSCKV-FC-1RS27
1RSCKV-FC-RS-123
1RSCKV-FC-RS-138
1RSFIC-LF-RS1O4A
1RSFIC-LF-RS104B
IRSHEP-1RS12
1RSHEP-1RS22
IRSHEP-ELBOW
IRSHEP-FLANGE
1RSHEP-MOV-155A
1RSHEP-MOV-1558
1RSHEX-LU-1RSE1A
1RSHEX-LU-IRSEIB
1RSHEX-LU-1RSE1C
1RSHEX-LU-IRSElD
1RSLIC-LF-RS103A
1RSLIC-LF-RS103B
1RSMOV-FC-100B
1RSMOV-FC-RSI0DA
1RSKOV-PG-RSIO1A
1RSMOV-PG-RSI109
1RSMOV-PG-RS155A
IRSMOV-PG-RS155B
IRSMOV-PG-RS156A
1RSMOV-PG-RS1569
1RSMV--PG-RS-120
IRSMV--PG-RS-135
IRSMV--PG-RS-144
1RSMV--PG-RS-145
1RSPSB-CC-1A-IB
1RSPSB-CC-2A-2B
1RSPSB-CC-3A-3B

twrgnmiLnbiI tv

3.90E-004
1.09E-002
1.09E-002
1.09E-002
1.09E-002
1.25E-004
4.1OE-004
4.10E-004
4.IE-004
4.10E-004
4.10E-004
4.10E-004
4.10E-004
3.93E-004
7.93E-004
7.93E-004
3.93E-003
3.93E-003
3.75E-003
3.75E-003
9.33E-005
9.33E-005
1.83E-004
1.30E-005
1.83E- 003
1.83E-003
3.38E-004
3.381-004
1.BOE-006
1.40E-O06
6.34E-004
6.34E-004
6.34E-004
6.34E-004
1.38E-002
1.38E-002
7.50E-004
7.50E- 004
3.75E-004
3.75E-004
7.50E-004
7.50E-004
2.09E-004
2.09E-004
2.09E-004
2.09E-004
1.38E-002
1.38E-002
1.09E-002
1.09E-002
1.35E-004
1.35E-004
1.35E-004
1.35E-004
8.21E-004
8.21E-004
1.35E-00O
1.35E-004
1.35E -004
1.35E-004
4.02E-004
4. 02E -004
3.93E-004

CCF 2/2 FC BOTH RH DISCHARGE MOVS 1720A & 17203
MOTOR OPERTD VALVE 1-RH-MOV-1700 FAILS CLOSED
MOTOR OPERTD VALVE l-RH-MOV-1701 FAILS CLOSED
MOTOR OPERTD VALVE 1-RH-MOV-1720A FAILS CLOSED
MOTOR OPERTD VALVE 1-RH-MOV-1720B FAILS CLOSED
MANUAL VALVE RH-25 FAILS CLOSED (FAILS TO OPM)
N.0. MANUAL VALVE RH-1 PLUGGED DURING STANDBY
N.0. MANUAL VALVE RH-16 PLUGGED DURING STANDBY
GATE VALVE i-RH-19 PLUGGED DURING STANDBY
N.O. MANUAL VALVE RM-24 PLUGGED DURING STANDBY
N.O. MANUAL VALVE RH-30 PLUGGED DURING STANDBY
N.0. MANUAL VALVE RH-B PLUGGED DURING STANDBY
N.0. MANUAL VALVE RH-9 PLUGGED DURING STANDBY
CCF 2/2 FS OF BOTH RH PUMPS 1-RH-P-IA & 1B
STANDBY PUMP 1-RH-P-iA FAILS TO RUN 24 HOURS
STANDBY PUMP I-RH-P-1S FAILS TO RUN 24 HOURS
STANDBY PUMP I-RH-P-IA FAILS TO START
STANDBY PUMP I-RH-P-lB FAILS TO START
STANDBY PUMP 1-RH-P-lA UNSCHED. MAINTENANCE
STANDBY PUMP I-RH-P-1B UNSCHED. MAINTENANCE
RELIEF VALVE I-RH-RV-1721A SPURIOUSLY OPENS
RELIEF VALVE I-RH-RV-17218 SPURIOUSLY OPENS
CON CAUSE FAILURES 2/2 ROD DRIVE MG SET SUPP BREAKERS
COMMON CAUSE FAILURE 2/2 REACTOR TRIP BREAKERS
ROD DRIVE MG SET SUPP. BREAKERS FAIL TO OPEN
ROD DRIVE NG SET SUPP. BREAKER FAIL TO TRIP
REACTOR TRIP BREAKER RTA FAILS TO OPEN
REACTOR TRIP BREAKER RTS FAILS TO OPEN
CONTROL RODS FAIL TO INSERT DUE TO MECHANICAL BINDING

NO INPUT SIGNAL FROM REACTOR TRIP PROTECTION
CHECK VALVE 1-RS-18 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE i-RS-27 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE RS-123 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE RS-138 FAILS CLOSED (FAILS TO OPEN)
FLOW SWITCH FAILS - CLOSES 1-RS-HOV-IOIA
FLOW SWITCH FAILS - CLOSES 1-RS-MOV-IO1B
CRO LEAVES RS-P-2A RECIRC VALVES OPEN i-RS-12 & 1-RS-95
CRO LEAVES RS-P-2B RECIRC VALVES OPEN 1-RS-22 & I-RS-96
RS SPRAY HEADER ELBOW N0 INSTALLED AFTER 1-PT-64.8
RS SPRAY HEADER FLANGE NOT REMOVED AFTER 1-PT-64.3
CRO LEAVES MOV-15SA OR MOV-156A CLOSED OR DEENERGIZED
CRO LEAVES MOV-1556 OR MOV-156B CLOSED OR DEENERGIZED

HEAT EXCHANGER LOSS OF FCN-STANDBY 1-RS-E-IA
HEAT EXCHANGER LOSS OF FCN-STANDBY 1-RS-E-lB

HEAT EXCHANGER LOSS OF FUNCTION DURING MISSION
HEAT EXCHANGER LOSS OF FUNCTION I-RS-E-ID
LEVEL SWITCH FAILS - CLOSES I-RS-IOV-iOOA
LEVEL SWITCH FAILS - CLOSES I-RS-MOV-IOOB
MOTOR OPERTD VALVE RS-1OOB FAILS CLOSE (FAILS TO OPEN)
MOTOR OPERTD VALVE RS-IOOA FAILS CLOSD (FAILS TO OPEN)
MOTOR OPERTD VALVE RS-lOlA PLUGGED DURING STANDBY
MOTOR OPERTD VALVE RS-IO1B PLUGGED DURING STANDBY
MOTOR OPERTD VALVE PLUGGED IN STANDBY I-RS-MOV-155A
MOTOR OPERTD VALVE MOV-155B PLUGGED DURING STANDBY
MOTOR OPERTO VALVE PLUGGED IN STANDBY I-RS-MOV-156A
MOTOR OPERTD VALVE KOV-156B PLUGGED DURING STANDBY
N.O. MANUAL VALVE 1-RS-120 PLUGGED DURING STANDBY
N.D. MANUAL VALVE l-RS-135 PLUGGED DURING STANDBY
N.O. MANUAL VALVE I-RS-1. PLUGGED DURING STANDBY
N.O. MANUAL VALVE 1-RS-145 PLUGGED DURING STANDBY
CCF 2/2 FS OF IRS PUMPS 1-RS-P-lA/lB
CCF 2/2 FS ORS PUMPS l-RS-P-2A/2B
CCF 2/2 FS OF CASING COOLING PMPS 1-RS-P-3A/3B
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IRSPSB-FR-1RSPlA
IRSPSO-FR-1RSP1B
IRSPSS-FR-iRSP2A
IRSPSS-FR-1RSP2B
IRSPSB-FR-1RSP3A
1RSPSD-FR-1RSP3S
IRSPSB-FS-IRSPIA
IRSPSB-FS-IRSP`I
1RSPS6-FS-IRSP2A
IRSPSB- PS- 1RSP2B
1RSPSS -FS-IRSP3A
1RSPS - FS- 1RSP3B
1RSPSS-TM- 1RSP2A
1RSPSB-TH-1RSP2B
IRSPSB-UM-IRSPiA
IRSPSB-UN-1RSPIB
1RSPSB-UH-1RSP2A
IRSPSB-UN-IRSP2D
1RSPSB-UML-IRSP3A
1RSPSB-UM-1RSP3S
1RSSTR-PG-TEMPA
1RSSTR-PG-TEMPB
ISICKV-CC-144161
lSICKV-CC-206207
1SICKV-CC-79185
ISICKV-CC-838689
1SICKV-CC-959903
1SICKV-CC-ACCCKV
1SICKV-CC-FC116
1SICKV-CC-FC1229
ISICKV-CC-FC926
1SICKV-FC-1SI1
ISICKV-FC-1S112
1SICKV-FC-ISI125
1SICKV-FC-IS1127
1SICKV-FC-1S1142
ISICKV-FC-1SII"4
ISICKV-FC-1S1159
1SICKV-FC-15116
1SICKV-FC-1S1161
1SICKV-FC-1s118
ISICKV-FC-ISI185
1SICKv-FC-IS1206
ISICKV-FC-IS1207
ISICKV-FC-1S126
ISICKV-FC-1S129
1SICKV-FC-lS]47
ISICKV-FC-1S179
1SICKV-FC-IS19
1SICKV-FO-1SI47
ISILIC-CC-RhlST
1SILMS-LF-186OA
1SILMS-LF-18609
1SILNS-LF-1863A9
1SILMS-LF-1B6319
1SILKS-LF-1885A
1SILMS-LF-1885B
ISILMS-LF-1885C
1SILMS-LF-1885D
ISILMS-LF-863A10
1SILMS-LF-863810
1SIMOV-CC-11158D
1SIMOV-CC-1115CE

NAPS P PE
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7.93E-004
7.93E-004
7.93E-004
7.93E-004
7.93E-004
7.93E-004
4.02E-003
4.02E-003
4.02E-003
4.02E-003
3.93E-003
3.93E-003
4.92E-003
4.92E-003
4.54E-003
4.54E-003
4.54E-003
/.54E-003
3.75E-003
3.75E-003
2.82E-002
2.82E-002
6.34E-005
6.34E-005
6.34E-005
6.34E-005
6.34E-005
6.34t-005
6.34E/-005
6.34E-005
6.34E-005
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E-004

.6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E -004
3."•1-003
/.64E-004
1.25E-004
1.25E-004
1.25E-004
1.25E-004
1.25E-004
1.25E-004
1.25E-004
1.25E-004
1.25E-004
1.25E-004
3.90E-004
3.90E-004

RD STNDBY
Nd STNDBY
ND STNDBY
ND STINDBY
ND STNDBY
NO STNDBY
NO SINDBY
ND STI0)T
Nd STNDBY
NO STUDS?
Nd STNDBY
NO STUDBY
SCHEDULED
SCHEDULED
NO STINDY
MD STNDSY

PUMP 1-RS-P-IA FAILS TO RUN
PUMP 1-RS-IB FAILS TO RUN
PUMP FAILS TO RUN 1-RS-P-2A
PUMP FAILS TO RUN I-RS-P-2B
PUMP l-RS-P-3A FAILS TO RUN
PUMP I-RS-P-3S FAILS TO RUN
PUMP I-RS-P-1A FAILS TO START
PUMP I-RS-P-lB FAILS TO START
PUMP FAILS TO START I-RS-P-2A
PUMP FAILS TO START I-RS-P-2B
PUMP l-RS-P-3A FAILS TO START
PIMP 1-RS-P-30 FAILS TO START
MAINTENANCE
MAINTENANCE
PUMP UNSCNOL NAINT. 1-RS-P-lA
PUMP UNSCNOL NAINT. I-RS-P-18

UNSCHEDULED MAINTENANCE
UNSCHEDULED MAINTENANCE
MD STUDBY PUMP 1-RS-P-3A UNSCHDL NAINT.
MD STNDBY PUMP l-RS-P-30 UNSCHDL MAINT.
TEMPORARY SUCTION STRAINER PLUGGED I-RS-P-3A
TEMPORARY SUCTION STRAINER PLUGGED 1-RS-P-3B
CCF 2/2 FC BOTH SI CIWS FAIL CLOSED Sl-l4 & 161
COMMON CAUSE FAILUR OF CHECK VALVES SI-206 AND S1-207
COMMON CAUSE FAILUR OF CHECK VALVES 51-79 AND SI-185
COMMON CAUSE FAILUR CHECK VALVE SI-83 SI-86 AND Si-89
CCF - 3/3 FC CHECK VALVES SI-95, SI-99 AND SI-103
COMMON CAUSE FAILUM OF ALL ACCUMULATOR CHECK VALVES
COMMON CAUSE FAILUR OF CHECK VALVES 51-1 AND SI-16
COMMON CAUSE FAILUR CHECK VALVES 12 & 29 FAIL TO OPEN
COMMON CAUSE FAULT CHECK VALVES FAIL CLOD, SI-9 & SI-26
CHECK VALVE SI-I FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SI-12 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE S1-125 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SI-127 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SI-142 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SI-14 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SI-159 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SI-16 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE Si-161 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE S!-18 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SI-185 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SI-206 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE 91-207 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SI-26 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SI-29 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SI-47 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SI-79 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SI-9 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SI-47 FAILS OPEN (FAILS TO CLOSE)
RWST LEV INST CHAN COMMON CAUSE FAIL 30 DAY TEST INTERVL
LIMIT SWITCH LS-2 ON MOV-1860A LOSS OF FUNCTION
LIMIT SWITCH LS-2 ON NOV 18608 LOSS OF FUNCTION
LIMIT SWITCH LS-9 ON 1863A LOSS OF FUNCTION
LIMIT SWITCH LS-9 ON 18636 LOSS OF FUNCTION
LIMIT SWITCH LS-5 ON ISE5A LOSS OF FUNCTION
LIMIT SWITCH LS-5 ON 18856 LOSS OF FUNCTION
LIMIT SWITCH LS-5 ON 1885C LOSS OF FUNCTION
LIMIT SWITCH LS-5 ON 18850 LOSS OF FUNCTION
LIMIT SWITCH LS-1O ON 1863A LOSS OF FUNCTION
LIMIT SWITCH LS-1O ON NOV 18639 LOSS OF FUNCTION
CCF 2/2 FC OF NOV 11159 AND NOV 1115D TO OPEN
CCF 2/2 FO OF 14OV-IIISC AND 111SE TO CLOSE
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ianvul labf t Wti Des ipti

ISIMOV-CC- 186DAB
ISIMOV-CC-1867AB
1SINOV-CC- 1867CD
ISIMOV-CC-1890c0
ISIMOV-CC-867836
ISIMOV-FC-1115B
ISIMOV-FC-1115D
1SIMOV-PC-12868
ISIMOV-FC- 1286C
ISIMOV-FC-1¶836
ISINOV-FC-1860A
ISIMOV-FC-18608
IS IMOV- PC- 1863A
1SIMOV-FC-M1863
ISIMOV-FC-1867A
ISIMOV-FC-1867B
1SIMOV-FC-1867C
ISIMOV-FC-1867D
ISIMOV-FC-1890A
SIsmOv-Pc-i890B

ISIMOV-FO- 11159
ISIMOV-FO-1115C
ISIMOV-FO- 11 15D
1SIMOV-FO- 11 15E
ISINDV-FO- 1862A
ISIMOV-FO-18626
1SIMDV-PO-1864A
ISINOV-FO- 18648
ISIMOV-FO-1885A
1SIMOv-FO- 18855
1SIMOV-P0- 1885c
1SIMOV-FO-18850
1SIMOV-PG-1115C
ISIMOV-PG-1115E
ISIMOV-PG-1267B
1SIMOV-PG-1269A
S1SMOV-PG- 12699
ISIKOV-PG-1270A
ISIKOV-PG- 1270B
ISIMOV-PG- 12686
ISIMOV-PG-1286c
ISIMOV-PG-1287A
ISIMOV-PG-12878
ISIKOV-PG-1287C
ISIMOV-PG- 1860A
ISIMOV-PG-18606
ISIMOV-PG-1962A
ISIMOV-PG-178629
1SIM0v-PG-1864A
is I OV- PG-18M-B
ISIMOV-PG- 1865A
ISIMOV-PG- 18659
ISIMOV-PG-IS65C
1ISIOV-PG-1885A
ISIMOV-PG- 18859
ISIKOV-PG- 1885C
1SIMOV-PG- 18850
1SINV--PG-IS1305
1SIMV--PG-IS1306
1SIMV--PG-IS146
ISIPSB-CC-FSIAIB
lSIPSB-PR- 1HRPIA
ISIPSB-FR-IHRPIB

NAPS XPE

3.90E-004
3.90E-004
3.90E -004
3.90E-004
3.90E-004
1.09E-002
1.09E-002
1.09E-002
1.09E-002
1.09E-002
1.091-002
1.09E-002
1.09E-002
1.09E-002
1.09E-002
1.09E-002
1.09E-002
1.09E-002
1.09E-002
1.09E -002
1.09E-002
1.09E-002
1.09E-002
1.09E-002
1.09E-002
1.09E-002
1.09E-002
1.09E-002
1.09E-002
1.09E-002
1.09E-002
1.09E- 002
3.00E-006
3.00E-006
8.21E-004
4.50E-005
8.21E-004
4.50E-005
8.21E-004
4.50E-005
4.50E-005
8.21E-D04
8.21E-004
8.21E-004
1.36E-003
1.36E -003
1.35E-004
1.35E-004
8.21E-004
8.21E-004
8.21E-004
8.21E-004
8.21E-004
1.35E-004
1.35E-004
1.35E-004
1.35E-004
1.35E-004
1.35E-004
4.50E-005
4.93E-O4
3.30E - 005
3.30E-005

CCF 2/2 FC FAILURE OF SUMP VALVES 1860A AND 5
CCF OF BIT INLET NOV'S 1867A AND 18679 TO OPEN
CCF 2/2 fC OF NOV'S 1867C AND 1867b
CCF - 2/2 PLUGGED 1-SI-NOV-1890 C & D 18 MO TEST INTERVAL
COISION CAUSE FAILUR OF NOV'S 1867C, 1867b, AND 1836
MOTOR OPERTD VALVE I-SI-MOV-11158 FAILS TO OPEN
1OTOR OPERTD VALVE I-SI-MOV-1115D FAILS TO OPEN
MOTOR OPERTD VALVE CM-12868 FAILS CLSD (FAILS TO OPEN)
MOTOR OPERTD VALVE CH-1286C FAILS CLSD (FAILS TO OPEN)
MOTOR OPERTD VALVE 1836 FAILS CLOSED (FAILS TO OPEN)
RRN TRAIN B A Im BUSSES OR iN EDG
MOTOR OPERTD VALVE S1-18609 FAILS CLSO (FAILS TO OPEN)
MOTOR OPERTO VALVE 1863A FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTD VALVE 18631 FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTD VALVE 1867A FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTD VALVE 18675 FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTO VALVE 1867C FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTD VALVE 1-SI-NOV-1867D FAILS TO OPEN
MOTOR OPERTO VALVE 1890A FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTD VALVE 18905 FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTO VALVE MOV-11158 FAILS OPEN
MOTOR OPERT6 VALVE 1-SI-MOV-1115C FAILS TO CLOSE
MOTOR OPERTD VALVE MOV-1115D FAILS OPEN
MOTOR OPERTD VALVE NOV-I1SE FAILS OPEN (FAILS TO CLOSE)
MOTOR OPERTV VALVE SI-I862A FAILS OPEN (FAILS TO CLOSE)
MOTOR OPERTO VALVE SI-18620 FAILS OPEN
MOTOR OPERID VALVE 1864A FAILS OPEN (FAILS TO CLOSE)
MOTOR OPERTD VALVE 1864 B FAILS OPEN (FAILS TO CLOSE)
MOTOR OPERTD VALVE 1I8MA FAILS OPEN (FAILS TO CLOSE)
MOTOR OPERTO VALVE 18853 FAILS OPEN (FAILS TO CLOSE)
MOTOR OPERTD VALVE 1885C FAILS OPEN (FAILS TO CLOSE)
MOTOR OPERTD VALVE 1885D FAILS OPEN (FAILS TO CLOSE)
MOTOR OPERTO VALVE MOV-1115C PLUGGED DURING MISSION TIME
MOTOR OPERTD VALVE MOV-111ES PLUGGED DURING MISSION TIME
MOTOR OPERTID VALVE CH-1267B PLUGGED DURING STANDBY
MOTOR OPERTO VALVE I-CH-NOV-1269A PLUGGED IN STANDBY
MOTOR OPERTD VALVE S1-12698 PLUGGED DURING STANDBY
M4OTOR OPERTD VALVE 1-CH-MOV-1270A PLUGGED IN STANDBY
MOTOR OPERTD VALVE SI-1270B PLUGGED DURING STANDBY
MOTOR OPERTD VALVE I-SI-MOV-12868 PLUGGED IN STANDBY
MOTOR OPERTD VALVE 1-SI-MOV-1286C PLUGGED IN STANDBY
MOTOR OPERTD VALVE I-CH-NOV-1287A PLUGS IN STANDBY
MOTOR OPERTD VALVE 1-CN-MOV-1287B PLUGGED IN STANDBY
MOTOR OPERTD VALVE I-CH-MOV-1287C PLUGGED IN STANDBY
MOTOR OPERTD VALVE PLUGGED DURING STANDBY
MOTOR OPERTD VALVE PLUGGED DURING STANDBY
N.O. MOV 1-SI-1862A PLUGGED DURING STANDBY
N.0. NOV 1-SI-1862B PLUGGED DURING STANDBY
N.0. NOV 1-SI-18"A PLUGGED DRNG STNDBY
N.O. NOV 1-SI-18649 PLUGGED DRNG SYNDBY
MOTOR OPERTD VALVE 1865A PLUGGED DURING STANDBY
N.D. OPEN NOV SI-1B656 PLUGGED IN STANDBY
N.O.OPEN NOV SI-1865C PLUGGED IN STANDBY
N.0. NOV 1-SI-1885A PLUGGED DURING STANDBY
N.O. NOV 1-SI-1885B PLUGGED DURING STANDBY
N.0. NOV I-SI-1885C PLUGGED DURING STANDBY
MOTOR OPERTD VALVE 1-SI-18850 PLUGGED DURING STANDBY
N.O. MANUAL VALVE 1-S1-305 PLUGGED DURING STANDBY
N.C. MANUAL VALVE l-SI-306 PLUGGED DURING STANDBY
N.0. MANUAL VALVE SI-46 PLUGGED DURING STANDBY
CCF 2/2 FS OF PUMPS IA AND 19 TO START
MD STNDBY PUMP I-SI-P-lA FAILS TO RUN FOR I HOUR
MO STNDBY PUMP 1-SI-P-1B FAILS TO RUN
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TABLE C.8-1 (Continued)
NAPS1.BED:TUEBDAY, OCTOBER 133 1992

ISIPSI-FR-24NP1A
ISIMS-FR-24NP1B,
ISIPSB-FS-ISIPIA
1SIPSB-FS-ISIPIB
ISIPSU-UN-ISIP1A
ISIPS8.w-LMISIPIB
ISIRLY-LF-3-6028
ISIRLY-LF-601B
ISIRLY-LF -603A
ISIRLY-LF-KI36A
ISIRLY-LF-KI368
ISIRLY-LF-KI48A
ISIRLY-LF-KI48B
ISIRLY-LF-K201A
ISIRLY-LF-K201B
IS! RLY-LF-K203A
ISIRLY-LF-K2038
ISIRLY-LF-K204A
ISIRLY-LF-20411
IS IRLY- LF-1218&A
IS IRLY- LF-12188
ISIRLY-LF-1229A
tSIRLY-LF-K229B
ISIRLY-LF-KZ31A
ISIRLY-LF-KZ319
ISIRLY-LF-K245A
ISIRLY-LF-K245B
ISIRLY-LF-K247A
ISIRLY-LF-K247B
ISIRLY-LF-K248A
ISIRLY-LF-K24aB
iSIRLY-LF-K306A
ISIRLY-LF-K306B
ISIRLY-LF-K317A
IS! ELY -0F-13173

1is! LY- IF-K313 A
1SIRLY-LF-K318B
lSIRLY-LF-K319A
1is! LY -IF -K3193
1SIRLY-LF-1320A
ISIRLY-LF-K320B
ISIRLY-LF-K3ZIA
ISIRLY-LF-1321B
ISIRLY-LF-1327A
ISIRLY-LF-K3276
ISIRLY-LF-K331.A
ISIRLY-LF-K334B
ISIRLY-LF-1337A
ISIRLY-LF-1337B
ISIRLY-LF-K344A
ISIRLY-LF-K341B
1IS L Y-IF - 1317A
ISIRLY-LF-K3.476
ISIRLY-LF-1348A
is! RLY-LIF- K34a8
lS!RLY-LF-K408A
ISIRLY-LF-K408B
ISIRLY-LF-K4D9A
ISIRLY-LF-K4096
ISIRLY-LF-K410A
ISIRLY-LF-K4 108
SS! ELY-LIF -K14 "
IS! ELY -IF -14168

NAPS IPE

I..aw.! ISM, t it,

7.93E-004
7.93E-004
4.02E-003
4.02E-003
4.S4E-003
4.54E-003
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.661-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E1-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.661-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E - 004
2.66E-004
2.661-004
2.66E-004
2.661 -004
2.66E -004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E -004
2.66E-004
2.66E-004
2.66E -004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E -004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.661-004
2.66E-004

MD STNDBY PUMP 1-SI-P-lA FAILS TO RUN
MD STNDMY PUMP 1-SI-P-18 FAILS TO RUN
MD STN)BY PUMP 1-SI-P-IA FAILS TO START
MD STNDBY PUMP 1-SI-P-il FAILS TO START
HD STANDBY PUMP 1-SI-P-IA UNSCHDL NMINT.
ND STANDBY PUMP i-SI-P-IB UNSCHDL RAINT.
AUXILIARY RELAY 3- FROM K6020 LOSS OF FUNCTION
RELAY 1601 TRAIN 8 LOSS OF FUNCTION
RELAY 1603 TRAIN A LOSS OF FUNCTION
RELAY 1136 TRAIN A LOSS OF FUNCTION
RELAY K136 TRAIN B LOSS OF FUNCTION
RELAY 1148 TRAIN A LOSS OF FUNCTION
RELAY 11488 TRAIN B LOSS OF FUNCTION
RELAY 1201 TRAIN A LOSS OF FUNCTION
RELAY 1201 TRAIN 3 LOSS OF FUNCTION
RELAY K203 TRAIN A LOSS OF FUNCTION
RELAY M203 TRAIN B LOSS OF FUNCTION
RELAY K204 TRAIN A LOSS OF FUNCTION
RELAY 1204 TRAIN I LOSS OF FUNCTION
RELAY 1218 TRAIN A LOSS OF FUNCTION
RELAY 1218 TRAIN 8 LOSS OF FUNCTION
RELAY 1229 TRAIN A LOSS OF FUNCTION
RELAY 1229 TRAIN s LOSS OF FUNCTION
RELAY 1231 TRAIN A LOSS OF FUNCTION
RELAY 1231 TRAIN U LOSS OF FUNCTION
RELAY 1245 TRAIN A LOSS OF FUNCTION
RELAY K245 TRAIN I LOSS OF FUNCTION
RELAY K247 TRAIN A LOSS OF FUNCTION
RELAY K247 TRAIN I LOSS OF FUNCTION
RELAY 1248 TRAIN A LOSS OF FUNCTION
RELAY 1248 TRAIN 8 LOSS OF FUNCTION
RELAY 1306 TRAIN A LOSS OF FUNCTION
RELAY K306 TRAIN B LOSS OF FUNCTION
RELAY 1317 TRAIN A LOSS OF FUNCTION
RELAY 1317 TRAIN B LOSS OF FUNCTION
RELAY 1318 TRAIN A LOSS OF FUNCTION
RELAY 1318 TRAIN B LOSS OF FUNCTION
RELAY 1319 TRAIN A LOSS OF FUNCTION
RELAY 1319 TRAIN S LOSS OF FUNCTION
RELAY 1320 TRAIN A LOSS OF FUNCTION
RELAY 1320 TRAIN B LOSS OF FUNCTION
RELAY 1321 TRAIN A LOSS OF FUNCTION
RELAY 1321 TRAIN B LOSS OF FUNCTION
RELAY 1327 TRAIN A LOSS OF FUNCTION
RELAY 1327 TRAIN B LOSS OF FUNCTION
RELAY 1335 TRAIN A LOSS OF FUNCTION
RELAY I3 TRAIN B LOSS OF FUNCTION
RELAY K337 TRAIN A LOSS OF FUNCTION
RELAY K337 TRAIN B LOSS OF FUNCTION
RELAY 13" TRAIN A LOSS OF FUNCTION
RELAY K3" TRAIN B LOSS OF FUNCTION
RELAY 1347 TRAIN A LOSS OF FUNCTION
RELAY K347 TRAIN 8 LOSS OF FUNCTION
RELAY 13"8 TRAIN A LOSS OF FUNCTION
RELAY 134. TRAIN S LOSS OF FUNCTION
RELAY 1408 TRAIN A LOSS OF FUNCTION
RELAY K408 TRAIN B LOSS OF FUNCTION
RELAY 1409 TRAIN A LOSS OF FUNCTION
RELAY K409 TRAIN B LOSS OF FUNCTION
RELAY K410 TRAIN A LOSS OF FUNCTION
RELAY K410 TRAIN B LOSS OF FUNCTION
RELAY K416 TRAIN A LOSS OF FUNCTION
RELAY K416 TRAIN B LOSS OF FUNCTION
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TABLE C.8-1 (Continued)
NIPS1.BEDZTUESDAYp OCTOBER 13. 1992

ISIRLY-LF-1417A
1SIRLY-LF-K4173
ISIRLY-LF-K141A
ISIRLY-LF-K4188
ISIRLY-LF-K419A
IS|RLY-LF-K4198
ISIRLY-LF-K431A
ISIRLY-LF-K4319
1SIRLY-LF-K432A
1SIRLY-LF-K432B
ISIRLY-LF-K433A
ISIRLY-LF-K433B
ISIRLY-LF-KSO1A
1SIRLY-LF-KSO1B
1SIRLY-LF-K521A
1SIRLY-LF-K521B
ISIRLY-LF-K601A
ISIRLY-LF-K162A
ISIRLY-LF-K602B
ISIRLY-LF-K603B
ISIRLY-LF-K604A
ISIRLY-LF-K60,4
1SIRLY-LF-K608A
ISIRLY-LF-K605B
1SIRLY-LF-K609A
1SIRLY-LF-K609B
ISIRLY-LF-K610A
1SIRLY-LF-K610B
ISIRLY-LF-K611A
ISIRLY-LF-K611B
1SISV--MC-1B45A
1SiSV--MC-1845C
lSITNK-LF-1SITK2
1SW-COLDWEA-3HO
1Sw-HOTWEA-9MO
1SWCKV-CC-386420
1SWCKV-CC-402436
ISWCKV-CC-630631
1SWCKV-CC-641644
1SWCKV-CC-647648
1SWCKV-CC-658661
ISWCKV-FC-ISWIO
1SWCKV-FC-1SW22
1SWCKV-FC-1SW386
ISWCKV-FC-1SW4O2
1SWCKV-FC-1SW420
1SWCKV-FC-1SW436
1SWCKV-FC-ISW630
1SWCKV-FC-1SW631
1SWCKV-FC-1SW641
1SWCKV- FC- ISW644
1SWCKV-FC-1Sw647
lSWCKV- FC- 1Sw648
1SWCKV- FC- ISW658
1SWCKV- FC- 1SW661
1SWCKV-FC-SW-114
ISWCKV-FC-SW-116
1SWCKV-FC-SW-120
ISWCKV-FC-SW-130
1SWCKV-FC-SW-140
I1SWCKV-FC-SW-150
1SWCKV-FO-1SW1O
1SWCKV-F0-ISW23

2.6i6E-00

2.66E- 004
2.66E-004
2.66E -004
2.66E-004
2.66E -004
2.66E-004
2.66E -004
2.MEE-004
2.66E-004
2.66E-004
2.6E -004
2.66E -004
2.66E-004
2.66E-004
2.66E -004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E -004

2.66E-OO&2. 66E -004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004
2.66E-004

3.7SE-005
3.75E-005
2.66E-006
2.50E-001
7.50E-001
6.34E -005
6.34E-005
6.34E-0D5
6.34E-005
6.34E -005
6.34E-005
6.34E-004
6.34E-004
6.34E-OO4
6.34E -004
6.34• -004
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E-004
6.34E-D04
6.34E -004
6.34E-004
6.34E -0D4
6.34E-004
6.E34 -004
6.34E -004
3."4E-003
3."4E-003

RELAY K417 TRAIN A LOSS OF FUNCTION
RELAY K417 TRAIN B LOSS OF FUNCTION
RELAY K418 TRAIN A LOSS OF FUNCTION
RELAY K418 TRAIN B LOSS OF FUNCTION
RELAY K419 TRAIN A LOSS OF FUNCTION
RELAY K419 TRAIN 8 LOSS OF FUNCTION
RELAY K431 TRAIN A LOSS OF FUNCTION
RELAY K431 TRAIN B LOSS OF FUNCTION
RELAY K432 TRAIN A LOSS OF FUNCTION
RELAY K432 TRAIN B LOSS OF FUNCTION
RELAY K433 TRAIN A LOSS OF FUNCTION
RELAY K433 TRAIN S LOSS OF FUNCTION
MASTER RELAY 1501 TRAIN A LOSS OF FUNCTION
RELAY 1501 TRAIN B LOSS OF FUNCTION
RELAY 1521 TRAIN A LOSS OF FUNCTION
RELAY 1321 TRAIN B LOSS OF FUNCTION
RELAY K601 TRAIN A LOSS OF FUNCTION
RELAY K602 TRAIN A LOSS OF FUNCTION
RELAY K602 TRAIN B LOSS OF FUNCTION
RELAY K603 TRAIN B LOSS OF FUNCTION
RELAY K604 TRAIN A LOSS OF FUNCTION
RELAY K604 TRAIN B LOSS OF FUNCTION
RELAY K608 TRAIN A LOSS OF FUNCTION
RELAY K608 TRAIN B LOSS OF FUNCTION
RELAY 1K609 TRAIN A LOSS OF FUNCTION
RELAY 1609 TRAIN B LOSS OF FUNCTION
RELAY K610 TRAIN A LOSS OF FUNCTION
RELAY 1K610 TRAIN 3 LOSS OF FUNCTION
RELAY K611 TRAIN A LOSS OF FUNCTION
RELAY K611 TRAIN B LOSS OF FUNCTION
SAFETY VALVE 1845A MISCALIBRATED - LIFTS EARLY
SAFETY VALVE 1845C MISCALIBRATED - LIFTS EARLY
FLOW OBSTRUCTION IN BORON INJECTION TANK
FRACTION OF TIME DISCHARGE VIA BYPASS (3 MONTHS)
FRACTION OF TIME DISCHARGE VIA SPRAY ARRAYS (9 MONTHS)
COMMON CAUSE FAULT CKVS 1-SW-386 & 420 FAILS CLOSED
COMMON CAUSE FAULT CKVS 1-SWi-402 & 436 FAILS CLOSED
CCF OF CHECK VALVES SW-630 AND SW-631
CCF PF CHECK VALVES SW-641 AND SW-644
CCF OF CHECK VALVES SW-647 AND SW-648 TO OPEN
CCF OF CHECK VALVES SW-658 AND SW-661 TO OPEN
CHECK VALVE FAILS CLOSED 1-SW-1O
CHECK VALVE FAILS CLOSED 1-SW-22
CHECK VALVE 1-SW-386 FAILS CLOSED
CHECK VALVE I-SW-402 FAILS CLOSED
CHECK VALVE 1-SW-420 FAILS CLOSED
CHECK VALVE 1-SW-436 FAILS CLOSED
CHECK VALVE SW-630 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SW-631 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SW-Mi FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SW-644 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SW-647 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SW-MS FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SW-658 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SW-661 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SW-114 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SW-116 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SW-120 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SW-130 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SW-140 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE SW-150 FAILS CLOSED (FAILS TO OPEN)
CHECK VALVE FAILS OPEN I-SW-1O
CHECK VALVE FAILS OPEN 1-SW-23

•Dnwrit
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TABLE C.8-1 (Continued)
APOS1.BED:TUESDAY, OCTOBER 13, 1992

ISWVCKV-FO1ISW3
ISWMO-CC-IOIA-D
1SWMOV- CC- 103A-D
lSWMOV-CC-104A-D
ISWDIOV-CC-IOSA-D
ISWIOV-FC-II5A
ISWN4OV-FC-1 15B
ISWMOV-FPC- 120A
ISWNOV- PC.1203
ISWKO0V-FC-ISW117
lSi4OV-FC-15W118

ISIBIOV-PC-SWIOIA
lSWMOV-FC-SN101B
lSIJMOV-FC-SN1O1C
lSIJMOV-PC-SW1O1D
ISWIOY-FPC- SW1 03A

ISWROV-FC-SW103C
ISWMMO-FC-SW103D
ISWRIOV-FC-SWD104A
ISWMOV-FPC- SW1049
1SWNOV-FPC-SWIO4C

sISWNV-FC-SW1I.04
ISWMDOV-FPC-SWI05OA
ISWWMO-FC-SI1105B
ISWND~V-FC-SW1O5C
1SIW40V-FC-SWI05D
ISWROV-PG-SW102A
ISWNOV-PG-SWI02B
ISWIOV-PG-SW106A
ISW~MOV-PG-SWI06B
ISWMDV-SC-121A
ISWMV-SC- 1219
ISWKD0V-SC-122A
1SWKOV-SC-1226
1SWNDV-SC- 123A
ISWM4OV-SC- 1233

S1MSMV- SC -223A
1SWMov-SC-223B
1SWROV-SC-SWIOBA
ISIJMOV-SC-SWI089
ISWKIOV-SC-SW20BA
1ISWMOV- SC- SW20BB
ISWMV--FC-ISWI3
ISWMV--FC-ISW222
ISWMV--PC-ISW362
ISWMV--FC-ISW385

IShdMV--FO-ISW11
ISWMV--FO-ISWll

ISWMV--PG-ISW63.
ISWMV--PG-ISN635
ISWJMV- -PG-15W636
ISW4V- -PG-ISW635
1SWMV--PG-ISW642
lSlJMV- -PG-lSW643
1SWMV--PG-ISN645
ISWMV--PG-ISWM64

ISWKV*-PG-ISW651

1SWKV--PG-ISW652
ISWR4V--PG-ISW653
1SWNV--PG-15hi654

NAPS IPE

3."E-003
3.90E-004
3.90E-004
3.90E-004
3.90E-004
1.09E-002
1.09E -002
1.09E-002
1.09E-002
1.09E-002
1.09E-002
1.09E -002
1.09E-002
1.09E-002
1.09E-002
1.091E-002
1.091M-002
1.09E-002
1.09E-002
1.09E-002
1.09E-002
1.09E-002
1.09E -002
1.09E-002
1.09E-002
1.09E-002
1.09E-002
4.50E-005
4.50E-005
1.35E-004
1.35E-004
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.25E-004
1.25E-OD4
1.25E-004
1.25E-004
1.25E-004
1.25E-004
1.25E- 004
4. SO -005
2.74E-004
2.74E-004
2.74E-004
2.74E-004
2.74E-004
2.74E-004
1.05E- 005
1.05E-005
1.05E-005
1.05E-005
1.051-005
1.05E -005

DescrIDt Ian

CHECK VALVE FAILS OPEN 1-SW-3
CCF 4/4 FC OF INLET SUPPLY VALVES 1-SN-CC-101A-D
CCF 4/4 FC OF INLET ISO VALVES 1-SW-MOV-103A-D
CCF 4/4 FC OF OUTLET ISO VALVES 1-SN-MOV-104A-D
CCF 4/4 FC OF DISCHARGE ISO VLVS 1-SN-MOV-ISA-D
MOTOR OPERTI' VALVE FAILS CLOSED 1-SN-NOV-115A
MOTOR OPERTD VALVE FAILS CLOSED 1-SN-MOV-115B
MOTOR OPERTD VALVE FAILS CLOSED 1-SW-MOV-120A
MOTOR OPERTD VALVE FAILS CLOSED 1-S-MOV-120B
MOTOR OPERTD VALVE FAILS CLOSED 1-SW-NOV-117
MOTOR OPERTD VALVE FAILS CLOSED 1-SW-NOV-118
MOTOR OPERTD VALVE FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTD VALVE FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTD VALVE FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTD VALVE FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTD VALVE FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTD VALVE FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTO VALVE FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTO VALVE FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTO VALVE SW-104A FAIL CLOSED (FAILS TO OPEN)
MOTOR OPERTO VALVE FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTO VALVE FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTD VALVE FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTD VALVE FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTD VALVE FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTO VALVE FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTD VALVE FAILS CLOSED (FAILS TO OPEN)
MOTOR OPERTD VALVE 1-SN-102A PLUGGED DURING STANDBY
MOTOR OPERTD VALVE 1"SN-102B PLUGGED DURING STANDBY
MOTOR OPERTD VALVE SW-106A PLUGGED DURING STANDBY
MOTOR OPERTD VALVE SW-106B PLUGGED OURING STANDBY
1-SW-NOV-121A SPURIOUS CLOSED DURING MISSION
I-SW-NOV-121B SPURIOUS CLOSED DURING MISSION
1-SW-NOV-122A SPURIOUS CLOSED DURING MISSION
I-SNW-OV-122B SPURIOUS CLOSED DURING MISSION
BYPASS VALVE -SWN-MOV-123A SPURIOUS CLOSURE
BYPASS VALVE -SWN-MOV-223B SPURIOUS CLOSURE
BYPASS VALVE I-SWN-OV-223A SPURIOUS CLOSURE
BYPASS VALVE i-SWN-MOV-223B SPURIOUS CLOSURE
MOTOR OPERTD VALVE SPURIOUS CLOSED DURING MISSION
MOTOR OPERTD VALVE SPURIOUS CLOSED DURING MISSION
MOTOR OPERTD VALVE SPURIOUS CLOSED DURING MISSION
M4OTOR OPERTD VALVE SPURIOUS CLOSED DURING MISSION
MANUAL VALVE FAILS CLOSED 1-SW-13
MANUAL VALVE SW-222 FAILS CLOSED (FAILS TO OPU)
MANUAL VALVE 1"-S-362 FAILS CLOSED
MANUAL VALVE 1-SW-385 FAILS CLOSED
MANUAL VALVE FAILS CLOSED I-SW-4
MANUAL VALVE FAILS OPEN 1-SW-11
MANUAL VALVE FAILS OPEN 1-SW'6
N. .0.
N.O.
N.O.
N.D.
N.D.
N.O.
N.D.
N.O.
N.D.
N.O.
N.O.
N.D.
N.O.

MANUAL VALVE
MANUAL VALVE
MANUAL VALVE
MANUAL VALVE
MANUAL VALVE
MANUAL VALVE
MANUAL VALVE
MANUAL VALVE
MANUAL VALVE
MANUAL VALVE
MANUAL VALVE
MANUAL VALVE
MANUAL VALVE

1-SW-11 PLUGGED DURING STANDBY
SW-634 PLUGGED DURING STANDBY
SW-635 PLUGGED DURING STANDBY
SW-636 PLUGGED DURING STANDBY
SW-637 PLUGGED DURING STANDBY
SW-642 PLUGGED DURING STANDBY
SW-643 PLUGGED DURING STANDBY
SU-6MS PLUGGED DURING STANDBY
SW-646 PLUGGED DURING STANDBY
SW-651 PLUGGED DURING STANDBY
SW-652 PLUGGED DURING STANDBY
SSW-653 PLUGGED DURING STANDBY
SW-654 PLUGGED DURING STANDBY
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TABLE C.8-1 (Continued)
NAPS1.BED:TUESDAY, OCTOBER 13, 1992

Unavatabitiy Descrivtion

1SWNV- -PG-ISW659
lSWKV--PG-lSW660
1SWIIV--PG-1SW669
ISWNV--PG-lSu670
lSWPAT-CC-SWPI
ISWPAT-FR- 1SIP1A
lSWPAr- FR- ISWP1B
lSWPAT-FS-1SWPlB
1SWPAT-UM-1SWP1B
1SWPIP-UM-HDRA
1SWPIP-UM-HDRB
ISUPSB- FR- 1Sj1-4
1SWPSB-FS-1SWP-4
lSWPSB-UM- lSWP-4
1SWRLY-LF-SWEAO3
ISWSCN-CC-SIRES
1SWSCN-PG-1SWPlB
ISWSCN-PG-ZSWP1B
1SWSCN-PL-"SNP1A
1SUTCV- CC- 1025C
1SWTCV-FC-SWIO0B
1SWTCV-FC- SWI02C
ITMSOV-FC-20-ET
1TMSOV-FC-ASO
2CDCKV-FC-ZMC211
2EE-BAT--2NHR
2EE-BAT-I I-2HR
2EE-BAT-I I-ZHR
2EE-BAT- IV-2HR
2EEBAT-CC-ALL
2EEBAT-CC-l- 1I1
2EEBAT-LP- 1
2EEBAT-LP- 11
2EEBAT-LP-I II
2EEBAT-LP- IV
2EEBCH-LP-2C- I
2EEBCH- LP-2C- Ii
2EEBCH-LP- 1
ZEEBCH-LP- I I
2EEBCH-LP-I I1
2EEBCH-LP- IV
2EEBKR-FO-25HI
2EEBKR-FO-25H2
2EEBKR- FO-25j Jl
2EEBKR-FO-25J2
2EEBKR-FO-I-12
2EEBKR-FO- 11-10
ZEEBKR-FO- 1-12
2EEBKR-FO-IV-8
2EEBKR-SO-16A-17
2EEBKR-SO-16B-17
2EEBKR-SO-24HI
2EEBKR-SO-24H1-1
2EEBKR-SO-24H1-3
2EEBKR-SO- 24H2
ZEEBKR - SO- 24H3
2EEBKR-SO-24m44
ZEEBKR- SO- 24N5
2EEBKR-SO-24Jl
2EEBKR-SO-24JI-1
2EEBKR-SO-24J4
2EEBKR-SO-2'.J6
2EEBKR-SO-2511 1

NAPS IPE

1.05E-005
1.05E-005
2.74E-004
2.74E -004
3.84E-004
7.93E-004
7.93E-004
3.84E-003
3.75E-003
2.28E- 002
2.28E -002
7.93E-004
3.15E-003
8.29E-002
2.66E-004
6.39E-005
9.53E-003
9.53E-003
6.39E-004
I .81E-003
1.81E-002
1.81E-002
1.81E-002
1.81E-002
6.34E-004
1.00E+000
I .OOE+000
¶.00E*000
1.OOE+000
1.05E-006
1.05E-006
1.50E-005
1.501E -005
1.50E-005
1.SOE-005
8.40E-005
8.4OE-O05
8.40E-005
8.40E-005
8.40E-005
8.40E-005
2.74E5-004
2.74E-004
2.74E-OO.
2.74E-004
2.741E-004
2.74E-004
2.74.E-004
2.74E-004
3.36E -005
3.36E-005
3.36E-005
3.36E -005
3.36E -005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E - 005
3.36E-005
3.36E-005
3.36E-005
3.36E - 005

N.D. MANUAL VALVE SW-659 PLUGGED DURING STANDBY
N.D. MANUAL VALVE SW-660 PLUGGED DURING STANDBY
N.C. MANUAL VALVE SW-669 PLUGGED DURING STANDBY
N.D. MANUAL VALVE SW-670 PLUGGED DURING STANDBY
COMMON CAUSE FAULT ALT PUMP IN STANDY FAILS TO START
HD ALT PUMP 1-SW-P-lA FAILS TO RUN
NO ALT PUMP I-SW-P-1B FAILS TO RUN
ND ALT PLMP I-SW-P-ID FAILS TO START
ND ALT PUMP 1-SW-P-lB UNSCHLD NAINT.
SW RTN HEADER A (3) IN MAINTENANCE
SW RIN HEADER 8 (4) IN MAINTENANCE
ND STNDBY PUMP 1-SW-P-4 FAILS TO RUN
ND STNDBY PUMP I-SW-P-4 FAILS TO START
MD STNUDY PUMP 1-SW-P-4 UNSCNDL MAINT.
RELAY 3C-SWEA03 FAILS TO OPEN AFTER 1-SW-P-lA FAILURE
CCF OF THE PUMPS DUE .0 SCREENWELL PLUGGING
1-SW-P-iB FAILS DUE TO SCREENVELL PLUGGING
2-SW-P-lB FAILS DUE TO SCREENUELL PLUGGING
1-SN-P-IA FAILS DUE TO SCREENWELL PLUGGING
CCF OF SW-TCV-iO2B AND SW-TCV-102C TO OPEN
TEMP CONTROL VALVE SW-IOZB FAILS CLSD (FAILS TO OPEN)
TEMP CONTROL VALVE SW-102C FAILS CLSD (FAILS TO OPEN)
ENC AUTO STOP OIL LOW PRESSURE SOV (FAILS TO OPEN)
ENC / AUTO STOP OIL INTERFACE VALVE (FAILS TO OPEN)
CHECK VALVE 2-CM-211 FAILS CLOSED
FAILURE OF BATTERY 2-1 AT TWO HOURS
FAILURE OF BATTERY 2-11 AT TWO HOURS
FAILURE OF BATTERY 2-111 AT TWO HOURS
FAILURE OF BATTERY 2-IV AT TWO HOURS
CONWON CAUSE FAULT BATTERIES FAIL TO SUPPLY POWER
COMISON CAUSE FAULTS BATTERIES 2-BY-u-1 AND 2-BY-B-3
BATTERY 2-I FAILS TO SUPPLY POWER 2-BY-U-1
BATTERY 2-l1 FAILS TO SUPPLY POWER 2-BY-8-2
BATTERY 2-111 FAILS TO SUPPLY POWER
BATTERY 2-IV FAILS TO SUPPLY POWER 2-BY-I-4
BATTERY CHARGER 2CI FAILS 225A 2-BY-C-3
BATTERY CHARGER 2C-1I FAILS 22SA 2-BY-C-6
BATTERY CHARGER 2-1 FAILS 225A 2-BY-C-2
BATTERY CHARGER 2-Il FAILS 225A 2-BY-C-4.
BATTERY CHARGER 2-Ill FAILS 225A 2-BY-C-5
BATTERY CHARGER 2-IV FAILS 225A 2-BY-C-7
BREAKER 25H1 FAILS OPEN, WILL NOT CLOSE 4160 V
BREAKER 25H2 EDG OUTPUT BREAKER FAILS TO CLOSE
BREAKER 25Jll FAILS OPEN, WILL NOT CLOSE 4.160 V
BREAKER 25J2 EDG OUTPUT BREAKER FAILS TO CLOSE
BREAKER 12 ON DC PANEL 2-I FAILS TO CLOSE
BREAKER 10 ON DC PANEL 2-Il FAILS TO CLOSE
BREAKER 12 ON DC PANEL 2-Ill FAILS TO CLOSE
BREAKER 8 ON DC PANEL 2-IV FAILS TO CLOSE
BREAKER 17 ON SEMI VITAL DIST 2A SPURIOUSLY OPENS
BREAKER 17 ON SEMI VITAL DIST 26 SPURIOUSLY OPENS
BREAKER 24H1 SPURIOUSLY OPENS 480 V
BREAKER 24fll-1 SPURIOUSLY OPENS 480 V
BREAKER 24H1-3 SPURIOUSLY OPENS 480 V
BREAKER 24H2 SPURIOUSLY OPENS 480 V
BREAKER 24K3 SPURIOUSLY OPENS 480 V
BREAKER 24H4 SPURIOUSLY OPENS 480 V
BREAKER 24H5 SPURIOUSLY OPENS 480 V
BREAKER 24J.1 SPURIOUSLY OPENS 480 V
BREAKER 24JI-1 SPURIOUSLY OPENS 480 V
BREAKER 24.J4 SPURIOUSLY OPENS 480 V
BREAKER 24J6 SPURIOUSLY OPENS
BREAKER 25H11 SPURIOUSLY OPENS 4160 V
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TABLE C.8-1 (Continued)
NAPB1oNED:TUEBDAY, OCTOBER 13, 1992

2EEBKR-SO-25H12
2EEBKR-SO-25H2
2EEBKR-SO-25H8
2EEBKR-SO-25J1l
ZEEBKR-SO-25J32
2EEBKR-SO-25J2
2EEBKR-SO-25J•
2EEBKR-SO-2A-25
2EEBKR-SO-N1 -E2R
2EEBSKR-SO-MI"-E4L
2EEBKR-SO'HI-E4R
2EEBKR-SO"H1 -F3L
2EEBKR-SO-H1 -F3R
2EEBKR-SO-113-A3
2EEBKR-SS-II'.-I4R
2EEBKR-SO" I - 12
FEEBKR-SO-S-13
2EEBKR-SO-11-11
2EEBKR-SO-l 1-14
ZEEBKR-SO-111-11
ZEEBKR-SO-I1I-12
2EEBKR-SO-IV-11
2EEBKR-SO- IV-25
2EEBKR-SO- Iv-9
2EEBKR-SO"-J-B2L
2EEBKR-SOJ1 -JB2R
2EEBKR-SO-J1-C1L
2EEBKR-SO-J1-ElL
2EEBKR-SOJ1 -E1R
2EEBKR-SO-J2-J2R
2EEBKR-SO-J3-A3
2EEBKR-SO-VBI-35
2EEBKR-SO-VB2-35
2EEBKR-SO-VB3-35
2EEBKR-SO-VB4-35
2EEBUS-LU-2M
2EEBUS-LU-2H-.80
2EEBUS-LU-2Hl
2EEBUS-LU-2H1 -1
2EEBUS-LU-2HN -2N
ZEEBUS- LU-2H1 -2S
2EEBUS-LU-2H1 -3
2EEBUS-LU-2H1-3A
2EEBUS-LU-2HN1-4
2EEBUS- LU-2HSTUB
2EEBUS-LU-2J
2EEBUS-LU-2J-',80
2EEBUS-LU-2Jl
2EEBUS-LU-2J1-1
2EEBUS-LU-2J1-2
2EEBUS-LU-2J1-3
2EEBUS-LU-2J1 -3A
2EEBUS-LU-2JSTUB
2EEBUS-LU-D8-2A
2EEBUS-LU-DB-2B
2EEBUS- LU-DC-1
2EEBUS-LU-DC- I1
2EEBUS-LU-DC- 111
2EEBUS-LU-DC- IV
2EEBUS-LU-SVB-2A
2EEBUS-LU-SVB-2B
2EEBUS-LU-VB- I
2EEBUS-LU-VB- II

NAPS IPE

Ikw~ial Iab! I ity

3.36E-005
8.39E-006
3.36E-005
3.36E -005
3.36E-005
8.39E-006
3.36E -005
3.36E-005
3.36E -005
3.361E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E -005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005

BREAKER 25H12 SPURIOUSLY OPENS 4160 V
BREAKER 2512 SPURIOUSLY OPENS 4160 V
BREAKER 25118 SPURIOUSLY OPENS 4160 V
BREAKER 25011 SPURIOUSLY OPENS 4`160 V
BREAKER 25J12 SPURIOUSLY OPENS 4160 V
BREAKER 25J2 SPURIOUSLY OPENS 4160 V
BREAKER 25J8 SPURIOUSLY OPENS 4160 V
BREAKER 25 ON SEMI VITAL BUS 2A SPURIOUSLY OPENS
BREAKER E2R ON MCC 2H1-1 SPURIOUSLY OPENS
BREAKER E4L ON MCC 21(1-1 SPURIOUSLY OPENS
BREAKER EIR ON MCC 2NI-t SPURIOUSLY OPENS
BREAKER F3L ON MCC 201-1 SPURIOUSLY OPENS
BREAKER F3R ON MCC 1(1-1 SPURIOUSLY OPENS
BREAKER A3 ON MCC 2H1-3A SPURIOUSLY OPENS
BREAKER B'.R ON MCC 2111-' SPURIOUSLY OPENS
BREAKER 12 ON DC PANEL 2-1 SPURIOUSLY OPENS
BREAKER 13 ON DC BUS 2-I SPURIOUSLY OPENS
BREAKER 11 ON DC PANEL 2-11 SPURIOUSLY OPENS
BREAKER 1'. ON DC BUS 2-11 SPURIOUSLY OPENS
BREAKER 11 ON DC PANEL 2-1I1 SPURIOUSLY OPENS
BREAKER 12 ON DC BUS 2-Ill SPURIOUSLY OPENS
BREAKER 11 ON DC BUS 2-IV SPURIOUSLY OPENS
BREAKER 25 ON SEMI VITAL BUS 2B SPURIOUSLY OPENS
BREAKER 9 ON DC PANEL 2-IV SPURIOUSLY OPENS
BREAKER B2L ON MCC 2J1-1 SPURIOUSLY OPENS
BREAKER 12R ON MCC 2J1-1 SPURIOUSLY OPENS
BREAKER CIL ON MCC 2.11-1 SPURIOUSLY OPENS
BREAKER EIL ON MCC 201-1 SPURIOUSLY OPENS
BREAKER EIR ON MCC 2J1-1 SPURIOUSLY OPENS
BREAKER J2R ON MCC 2J1-ZS SPURIOUSLY OPENS
BREAKER A3 ON MCC 2J1-3 SPURIOUSLY OPENS
BREAKER 35 ON VITAL BUS 2-1 SPURIOUSLY OPENS
BREAKER 35 ON VITAL BUS 2-11 SPURIOUSLY OPENS
BREAKER 35 ON VITAL BUS 2-111 SPURIOUSLY OPENS
BREAKER 35 ON VITAL BUS 2-IV SPURIOUSLY OPENS
4160 V BUS 2H LOSS OF FUNCTION 2-EE-SW-1
&80 V BUS 2H LOSS OF FUNCTION 2-EE-SS-1
W0 V BUS 2H1 LOSS OF FUNCTION 2-EE-SS-3

4'80 V MCC 2W1-1 LOSS OF FUNCTION 2-EP-MC-10
480 V MCC 2Xt-2N LOSS OF FUNCTION 2-EP-MC-19
&80 V MCC 2H1-2S LOSS OF FUNCTION 2-EP-MC-20
'.80 V MCC 211-3 LOSS OF FUNCTION 2-EP-mC-32
'80 V MCC 2N1-3A LOSS OF FUNCTION 2-EP-MC-50
'80 V MCC 2I-4 LOSS OF FUNCTION 2-EP-MC-41
'.160 V STUB BUS 2H LOSS OF FUNCTION 2-EE-Sw-I
4160 V BUS 2J LOSS OF FUNCTION 2-EE-SW-2
'80 V BUS 2J LOSS OF FUNCTION 2-EE-SS-2
'.80 V BUS 2J1 LOSS OF FUNCTION 2-EE-SS-'
4180 V MCC 2J1-1 LOSS OF FUNCTION 1-EP-MC-11
480V MCC ZJI-2N V.S LOSS OF FUNCTION 2-EP-MC-21 & 22
480V MCC 2W1-3 LOSS OF FUNCTION 2-EP-MC-33
'.80 V MCC 2JI-3A LOSS OF FUNCTION 2-EP-MC-51
4`160V STUB BUS 2J LOSS OF FUNCTION 2-EE-SW-2
SEMI VITAL DIST 2A LOSS OF FUNCTION 2-EP-DB-16A 120 V
SEMI VITAL DIST 23 LOSS OF FUNCTION 2-EP-*B-2B 120 V
125 V DC BUS 2-I LOSS OF FUNCTION 1-EP-CB-12A
125 V DC BUS 2-11 LOSS OF FUNCTION 2-EP-CB-128
125 V DC BUS 2-111 LOSS OF FUNCTION 2-EP-CB-12C
125 V DC BUS 2-IV LOSS OF FUNCTION 2-EP-CB-120
SEMI VITAL BUS 2A LOSS OF FUNCTION 2-EP-CB-16A 120 V
SEMI VITAL BUS 2B LOSS OF FUNCTION 2-EP-CB-168 120 V
120 V VITAL BUS 2-1 LOSS OF FUNCTION 2-EP-CB'.A
120V VITAL BUS 2-11 LOSS OF FUNCTION 2-EP-CE-'B
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UwawiLabiLitv UscrEtJn

2EEBUS-LU-VB-II!
2EEBUS-LU-VB-IV
2EEBUS-UML2H
2EEBUS-UN-2H-4'C
2EEBUS-UN-2N1
2EEBUS-UM-2NI-1
2EEBUS-UM-2H1-2N
2EEBUS-UM-2H1 -2S
2EEBUS-UM-2H1 -3
2EEBUS-UM-2H1-3A
2EEBUS-UM-2H1 -4
2EEBUS-UN-2NSTU8
2EEBUS-UM-2J
2EEBUS-UM-2J-480
2EEBUS-UM-2J1
2EEBUS-UM-2J1-1
2EEBUS-UM-2J1-2
2EEBUS-UM-2J 1-3
2EEBUS-UM-2J1-3A
2EEBUS-UM-2JSTUB
2EEBUS-UM-DB-2A
ZEEBUS-UM-DS-26
2EEBUS-UM-DC- I
2EEBUS-UM-DC-II
2EEBUS-UM-DC-III
2EEBUS-UM-DC-IV
ZEEBUS-UM-SVB-2A
2EEBUS-UM-SVB-2B
2EEBUS-UM-VB-I
2EEBUS-UM-VO-II
2EEBUS-UM-VB-111
2EEBUS-UM-VB-IV
2EENS--LF-I
2EENS--LF-1I
2EENS--LF-III
2EEHS--LF-IV
2EEINV-LU-I
2EEINV-LU-II
2EEINV-LU-Ii1
2EEINV-LU-IV
2EETFM-LP-118
2EETFM-LP-119
2EETFM-LP-2H
2EETFM-LP-2H1
2EETFM-LP-2J
2EETFM-LP-2J1
2EETFM-LP-70
2EETFM-LP-71
2EETFM-LP-79A
2EETFM-LP-796
2EETFM-LP-80
2EGEDG-CC-2H-2J
2EGEDG-FR-2Z
2EGEDG-FR-2J
2EGEDG-FS-2H
2EGEDG-FS-2J
2EGEDG-TM-2H
2EGEDG-TM-2J
2EGEDG-UM-2H
2EGEDG-Um-2J
2EPBKR-FC-25A2
2EPBKR-FC-25B2
2EPBKR-FC-25C2

1.21E-005
1.21E-005
2.00E-004
2.00E-004
2. OE- 004
2.00 E-OO4
2.00E-004
2.00E -004
2.00E-004
2.00E-004
2.00E-004
2.OE!- 004
2.ODE-004
2. 0OE- 004
2.OE2-004
2.OOE-004
2.00E-004
2.0OE -004
2.OOE-0O4
2.0OE-004
2. OE- 004
2.00E-004
2.002E-O4
2.00E-004
2.OOE-004
2.00E-004
2.00E-004
2.00E-004
2.00E-004
2.00E-0D4
2. 0OE -004
2.00E-O04
2.66E-005
2.66E -005
2.66E-005
2.66E-005
6.14E- 004
6.14E-004
6.14E-004
6.14E-004
1.90E- 005
1.90E-005
1.90E- 005
1. 90E - 005
1.90E-005
1.90E- 005
1.90E- 005
1.90E - 005
1.90E - 005
1.90E-005
1.90E- 005
2.66E -004
1.33E-002
1.33E-002
1.43E-002
1.43E-002
5.71E-004
5.71E-004
1.07E-001
1.07E-001
1.83E-003
1.83E-003
1.83E-003

120 V VITAL BUS III LOSS OF FUNCTION 2-EP-CB-4C
12-V VITAL BUS 2-iV LOSS OF FUNCTION 2-EP-CD-4D
4160 V BUS 2H UNSCHEDULED MAINTENANCE
480 V BUS 2H UNSCHEDULED MAINTENANCE
480 V BUS 2N1 UNSCHEDULED MAINTENANCE
480 V MCC 2111-1 UNSCHEDULED MAINTENANCE
480 V NCC 2111-2N UNSCHEDULED MAINTENANCE
480 V MCC 2H1-2S UNSCHEDULED MAINTENANCE
480 V MCC 2H1-3 UNSCHEDULED MAINTENANCE
480 V MCC 2H1-3A UNSCHEDULED MAINTENANCE
480 V MCC 2H1-4 UNSCHEDULED MAINTENANCE
4160 V STUB BUS 2N UNSCHEDULED MAINTENANCE
480 V BUS 21 UNSCHEDULED MAINTENANCE
480 V BUS 2J UNSCHEDULED MAINTENANCE
480 V BUS 2.1 UNSCHEDULED MAINTENANCE
480 V MCC 2W1-1 UNSCHEDULED MAINTENANCE
480V MCC 2J1-2N &2S UNSCHEDULED MAINTENANCE
480V MCC 2J1-3 UNSCHEDULED MAINTENANCE
480 V MCC 2J1-3A UNSCHEDULED MAINTENANCE
4160 V STUB BUS 2J UNSCHEDULED MAINTENANCE
SEMI VITAL DIST 2A UNSCHEDULED MAINTENANCE
SEMI VITAL DIST 2B UNSCHEDULED MAINTENANCE
125 V DC BUS 2-I UNSCHEDULED MAINTENANCE
125 V DC BUS 2-11 UNSCHEDULED MAINTENANCE
125 V DC BUS 2-111 UNSCHEDULED MAINTENANCE
125 V DC BUS 2-IV UNSCHEDULED MAINTENANCE
SEMI VITAL BUS 2A UNSCHEDULED MAINTENANCE
SEMI VITAL BUS 23 UNSCHEDULED MAINTENANCE
120 V VITAL BUS 2-1 UNSCHEDULED MAINTENANCE
120V VITAL BUS 2-11 UNSCHEDULED MAINTENANCE
120 V VITAL BUS III UNSCHEDULED MAINTENANCE
120 V VITAL BUS IV UNSCHEDULED MAINTENANCE
HAND SWITCH FOR VITAL BUS 2-1 FAILS 2-VS-BP-SW-1
HAND SWITCH FOR VITAL BUS 2-11 FAILS 2-VB-BP-SW-2
HAND SWITCH FOR VITAL BUS 2-111 FAILS 2-VB-BP-SW-3
HAND SWITCH FOR VITAL BUS 2-IV FAILS 2-VS-BP-SW-4
INVERTER 2-I LOSS OF FUNCTION 2-VB-I-i
INVERTER 2-11 LOSS OF FUNCTION 2-VB-1-2
INVERTER 2-111 LOSS OF FUNCTION 2-VB-I-3
INVERTER 2-IV LOSS OF FUNCTION 2-VB-I-4
TRANSFORMER 118-2 SEMI VITAL DIST 2A 480/120-240V 15KVA
TRANSFORMER 119-2 SEMI VITAL DIST 23 480/120-240V 15KVA
TRANSFORMER 2H 4160/480 V FAILS 2-EE-ST-2N
TRANSFORMER 2N1 4160/480 V FAILS 2-EE-ST-2H1
TRANSFORMER 2J 4160/480 V FAILS 1000/1333KVA
TRANSFORMER 2J1 4160/480 V FAILS 750KVA
TRANSFORMER 70-2 SEMI VITAL BUS 2A 480-120/240V 15KVA
TRANSFORMER 71-2 SEMI VITAL BUS ZB 480V/120-240V 15KV
TRANSFORMER 79A 480/120V IPH FAILS IOKVA VOLT REG
TRANSFORMER 79B 480/120V IPH FAILS 1OKVA VOLT REG
TRANSFORMER 80-2 480/120V IPH FAILS
COMMON CAUSE FAULTS EDGS 2H AND 21
EMERGENCY DIESEL GENERATOR 2H FAILS
EMERGENCY DIESEL GENERATOR 2J FAILS
EMERGENCY DIESEL GENERATOR 2H FAILS
EMERGENCY DIESEL GENERATOR 2J FAILS
EDG 2H UNAVAILABLE DUE TO SCHEDULED
EDG 2J UNAVAILABLE DUE TO SCHEDULED

15KVA VOLT REG

TO RUN FOR 6 HOURS
TO RUN FOR 6 HOURS
TO START
TO START
TEST OR MAINTENANCE
TEST OR MAINTENANCE

EDG 2N UNAVIALABLE
EDG 2J UNAVAILABLE
BREAKER 25A2 FAILS
BREAKER 2582 FAILS
BREAKER 25C2 FAILS

DUE TO UNSCHEDULED MAINTENANCE
DUE TO UNSCHEDULED MAINTENANCE
CLOSED, MILL NOT OPEN 4160 V
CLOSED, WILL NOT OPEN 4160 V
CLOSED, WILL NOT OPEN 4160 V
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TABLE C.8-21 (Continued)
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2EPBKR-FO-24AI-8
2EPBKR- P0-2431-8
ZEPBKR-PO-24CI-8
2EPBKR-FO-25Al
2EPBKR-FO-2581
2EPBKR-FO-25BI0
2EP3KR-FO-25CI
2EPBKR-SO-24AI-I
2FPBKR- SO- 24A215
2EPSKR-SO-2491 -1
2EPBKR-90-248215
2EPBKR-SO-24.C1-1
2EPSKR-SO-21&C215
2EPBKR-SO- 25AI
2EPBKR -S0-25A7
2EPBKR-SO-2581
2EPBIKR-SO-2587
2EPBKR-SO-25CI
2EPBKR-SO-25C7
2EPBKR-SO-25GI
2EPBKR-SO-25G5
2EPBKR-S0-2SG9
2EPBKR-SO-261 1A3
2EPBKR-SO-2G2-73
2EP8US-LU-2A
2EPBUS-LU-2A1
2EPSUS-LU-2A,2
kEPBUS-LU-2B
2EPBUS-LU-281
2EPRUS-LU-2B2
2EPBUS-LU-2C
2EP8US-LU-2Cl
2EPBUS-LU-2C2
2EPRUS-LU-2G
2EPBUS-LU-201 -1
2EPBUS-LU-2G2
2EPBUS-UI-2Al
2EPBUS-UM4-2A2
2EPSUS-UM4-281
2EPBUS-UM-2B2
2EPBUS-UM-2C1
2EPBUS-U04-2C2
2EPBUS-Ui- 20
2EPBUS-UM-201 -1
2EPBUS-UP4-202
ZEPTFM-LP-2Al
2EPTFM-LP-2A2
2EPTFM-LP-261
2EPTFM-LP-262
2EPTFM-LP-2C1
2EPTFM-LP-2C2
2EPTFM-LP-2GI1 -
2EPTFM-LP-2G2
2HVAWU-L P-2HVAC6
2HVACU-LF-2HVAC7
2HVACU-UM-2HVAC6
2HVCHU-CC-HVE4
2HVCHU-FR -2NVE4A
2HVCHU- FR- 2HVE4B
ZHVCHU-FR-2H4VE4C
2HVCHU-FS-2MVE4B
2NVCHU-FS-2NVE4C
2HVCHU-L14*2HVE4B

NAPS IPE

2.74E-004
2.74E-004
2.74E-004
2.74E-004
2.71E-004
2.74E-004
2.74E-004
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-0O5
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
3.36E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005

I.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
2.001E-04
2.00E-004
2.OE1-004
2. ODE- 004
2.00--004
2.00E-00/
2.ODE-004
2.DOE-004
2.00E-004
1.90E-005
1.90E-005
1.90E-005
1.90E-005
1.90E-005
1.90E-005
1.90E- 005
1.90E-005
3.2E- 005
3.42E-005
1.65E-003
4.55E-003
1.51E-003
1.51E-003
1.51E-003
4.55E-002
4.55E-002
9.".E-002

Dmicri2tion

BREAKER 2441-8 FAILS OPEN, VILL NOT CLOSE 480 V
BREAKER 2431-8 FAILS OPEN, WILL NOT CLOSE 480 V
BREAKER 24C1-8 FAILS OPEN, WILL NOT CLOSE 480 V
BREAKER 25A1 FAILS OPEN, WILL NOT CLOSE 4160 V
BREAKER 2531 FAILS OPEN, VILL NOT CLOSE 4160 V
BREAKER 25310 FAILS OPEN, WILL NOT CLOSE 4160 V
BREAKER 25C1 FAILS OPEN, WILL NOT CLOSE 4160 V
BREAKER 24A1-1 SPURIOUSLY OPENS 480 V
BREAKER 24A2-15 SPURIOUSLY OPENS 480 V
BREAKER 2431-1 SPURIOUSLY OPENS 480 V
BREAKER 24112-15 SPURIOUSLY OPENS 480 V
BREAKER 24C1-1 SPURIOUSLY OPENS 480 V
BREAKER 24C2-15 SPURIOUSLY OPENS 480 V
BREAKER 25A1 SPURIOUSLY OPENS 4160 V
BREAKER 25A7 SPURIOUSLY OPENS 4160 V
BREAKER 2531 SPURIOUSLY OPENS 4160 V
BREAKER 2597 SPURIOUSLY OPENS 4160 V
BREAKER 25C1 SPURIOUSLY OPENS 4160 V
BREAKER 25C7 SPURIOUSLY OPENS 4160 V
BREAKER 2561 SPURIOUSLY OPENS 4160 V
BREAKER 25G5 SPURIOUSLY OPENS 4160 V
BREAKER 25G9 SPURIOUSLY OPENS 4160 V
BREAKER A3 ON 261-1 SPURIOUSLY OPENS 480 V
BREAKER 73 ON 2G2 SPURIOUSLY OPENS 480 V
4160 V BUS 2A1 LOSS OF FUNCTION 2-EP-SW-1
480 V BUS 2A1 LOSS OF FUNCTION 1-EP-SS-3
480 V BUS 2A2 LOSS OF FUNCTION 2-EP-SS-6
160 V BUS 2B LOSS OF FUNCTION 2-EP-SW-2
480 V BUS 281 LOSS OF FUNCTION 2-EP-SS-5
&80 V BUS 252 LOSS OF FUNCTION 2-EP-SS-8
4160 V MUS 2C LOSS OF FUNCTION 2-EP-SW-3
480 V BUS 2C1 LOSS OF FUNCTION I-EP-SS-7
480 V BUS 2C2 LOSS OF FUNCTION 2-EP-SS-1
4160V INTAKE BUS 2G LOSS OF FUNCTION
480 V MCC 261-1 LOSS OF FUNCTION 2-EP-MC-34 & 35
480 V BUS 2G2 LOSS OF FUNCTION 2-EP-SS-9
480 V BUS 2A1 UNSCHEDULED MAINTENANCE
48 V BUS 2A2 UNSCHEDULED MAINTENANCE
480 V BUS 231 UNSCHEDULED MAINTENANCE
4180 V BUS 252 UNSCHEDULED MAINTENANCE
480 V BUS 2C1 UNSCHEDULED MAINTENANCE
480 V BUS 2C2 UNSCHEDULED MAINTENANCE
4160V INTAKE BUS 2G UNSCHEDULED MAINTENANCE
480 V MCC 261-1 UNSCHEDULED MAINTENANCE
480 V BUS 262 UNSCHEDULED MAINTENANCE
TRANSFORMER 2AI 4160/480 V FAILS
TRANSFORMER 2A2 4160/480 V FAILS
TRANSFORMER 2111 41%0/480 V FAILS
TRANSFORMER 2B2 4160/480 V FAILS
TRANSFORMER 2CI 4160/480 V FAILS
TRANSFORMER 2C2 4160/480 V FAILS
TRANSFORMER 2G1-1 4160/480 V FAILS 2-EP-ST-2G1
TRANSFORMER 262 4160/480 V FAILS 2-EP-ST-2G2
STDBY AHU 2-HV-AC-6 LOSS OF FUNCTION IN 24 HR MISSION
OPER AHU 2-HV-AC-7 LOSS OF FUNCTION IN 24 MR MISSION
STDBY AHU 2-HV-AC-6 UNSCHEDULED MAINTENANCE
COMWN CAUSE FAULT 2-NV-E-Al & AC FAIL TO START
OPERATING 2-NV-E-"A FAILS TO RUN FOR 24 HOUR MISSION
SPARE 2-MV-E-4B FAILS TO RUN FOR 24 HOUR MISSION
STANDBY 2-NV-E-AC FAILS TO RUN FOR 24 HOUR MISSION
SPARE CHILLER 2-HV-E-4B FAILS TO START
STANDBY CHILLER 2-MV-E--C FAILS TO START
SPARE 2-NV-E-Al CHILLER TRAIN UNSCHED MAINTENANCE
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2HVCHU-U#4-2NVE4C
2HVCNU-UH- HVE4BC
2HVCKV-CC- 187211
2HVFAN- FR-2FM06
2NVFAN-FR-2FM07
2HVFAN-FS-2FM06
2NVMOD- FC-MOO 237
2NVMO- DFO-MO238
2HVMOO- SC-MO0237
2HVMOD- SC-M0D238
2HVMOV-CC-MHV211
2NVMOV-CC-HV213
2HVMOV-FC-211B
2NVMOV-FC-211C
2NVMOV- FC-213B
2HVMOV-FC-213C
2VMOV-SC-211A
2HVMOV-SC-213A
2HVMV---FC-2C207
2NVMV-- FC-2CD218
2HVPAT-CC-NVP2O
2HVPAT-CC-HVP22
2HVPAI - FR-M VP20A
2HVPAT- FR - NVP2OB
2HVPAT-FR-HVP2OC
2HVPAT-FR-14VP22A
2NVPAT-FR- HVP22B
2HVPAT -FR- MVP22C
2HVPAT-FS-NVP2OS
2HVPAT-FS-HVP2OC
2HVPAT-FS-MVP22B
2HVPAT-FS-HVP22C
2NVPCV- CC-2235
2HVPCV-FC-223581
2NVPCV-FC-2235C1
2HVPCV-SC-2235A1
2HVPCV- SC-2235A2
2HVPCV-SC-223591
2NVPCV- SC-2235B2
2HVPCV-SC-2235C1
2HVPCV-SC-2235C2
2HVSTR-PG-2HVSIB
2HVSTR-PL-2HVS1A
2HVSV--SO-2200
2HVSV--SO-2201
2HVSV- -SO- 2202A
2HVSV- -SO-22026
2HVSV- -SO-2202C
2HVSV- -SO" 2205A
2HVSV" - SO-22058
2HVSV- - SO-2205C
2HVtCV-FC-TCV266
2NVTCV-SC- TCV266
2HVTCV-SC-TCV267
21AIAS-LF-OUTIA
2SWCKV- CC-306337
2SWCKV-CC-322353
2SWCKV- FC-2SW10
2SWCKV- FC-2SW306
2SWCKV- FC-2SW322
2SWCKV- FC-2SW337
2SWCKV- FC-2SW353
2SWCKV- FO-2SWl0

NAPS IPE

9. "E -002
2.26E-003
6.34E-005
1.36E -004
1.36E-004
3.93E- 003
1.09E-002
1. 09E-002
1.21E-005
1.21E-005
3.90E-004
3.90E-004
1. 09E- 002
1.09E- 002
1.09E-002
1 .09E -002
1.21E-005
1.21E-005
1.25E- 004
1.25E-004
1.98E-004
1.98E- 004
7.93E-004
7.93E-004
7.93E-004
7.93E-004
7.93E -004
7.93E-004
1.98E - 003
1.98E-003
1.98E -003
1.98E-003
1.81E-003
¶.81E-002
1.81E-002
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.21E-005
9.53E-003
6.39E-004
9.33E- 005
9.33E-005
9.33E- 005
9.33E-005
9.33E -005
9.33E -005
9.33E-005
9.33E-005
1.81E-002
1.21E-005
1.21E -005
2.52E-004
6.34E - 005
6.34E -005
6.31E-004
6.341E-004
6.34E-004
6.34E1-004
6.34E-004
3."4E-003

STANDBY 2-NV-E-4C CHILLER TRAIN UNSCHED MAINTENANCE
2-NV-E-4B & 4C DUAL CHILLER TRAIN UNSCHED MAINTENANCE
COMMON CAUSE FAULT CKVS 2-CD-187 & 211 FAILS CLOSED
STDBY AHU 2-NV-AC-6 FAN MOTOR FAILS TO RUN 24 HR MISSION
OPER AHU 2-NV-AC-7 FAN MOTOR FAILS TO RUN 24 HR MISSION
STDBY AHU 2-NV-AC-6 FAN MOTOR FAILS TO START
STDOY AHU 2-NV-AC-6 2-HV-McO-237 FAILS CLOSED
AIR FLOW DIVERSION 2-MV-MOO-238 FAILS OPEN
STDBY AHU 2-HV-AC-6 2-KV-NW-237 SPURIOUS CLOSURE
OPER AHU 2-MV-AC-7 2-NV-MOD-238 SPURIOUS CLOSURE
COMMON CAUSE FAULT 2-MV-MOV-211B & 211C FAIL CLOSED
COMMON CAUSE FAULT 2-HV-MOV-2138 & 213C FAIL CLOSED
MOTOR OPERATD VALVE 2-NV-NOV-2118 FAILS CLOSED
MOTOR OPERATD VALVE 2-MV-MOV-211C FAILS CLOSED
MOTOR OPERATD VALVE 2-HV-MOV-2139 FAILS CLOSED
MOTOR OPERATO VALVE 2-HV-NOV-213C FAILS CLOSED
MOTOR OPERATD VALVE 2-NV-NOV-211A SPURIOUS CLOSURE
MOTOR OPERATO VALVE 2-NV-MOV-213A SPURIOUS CLOSURE
MANUAL VALVE 2-CD-207 FAILS CLOSED
MANUAL VALVE 2-CD-218 FAILS CLOSED
COMION CAUSE FAULT 2-NV-P-20 & 20C FAIL TO START
COMMON CAUSE FAULT 2-MV-P-22B & 22C FAIL TO START
MOTOR DRIVEN PUMP 2-HV-P-20A FAILS TO RUN 24 HOUR MISSION
MOTOR DRIVEN PIMP 2-NV-P-20 FAILS TO RUN 24 HOUR MISSION
MOTOR DRIVEN PUMP 2-NV-P-20C FAILS TO RUN 24 HOUR MISSION
MOTOR DRIVEN PUMP 2-HV-P-22A FAILS TO RUN 24 HOUR MISSION
MOTOR DRIVEN PUMP 2-MV-P-22B FAILS TO RUN 24 HOUR MISSION
MOTOR DRIVEN PUMP 2-HV-P-22C FAILS TO RUN 246 HOUR MISSION
MOTOR DRIVEN PUMP 2-HV-P-20B FAILS TO START
MD ALT PUMP 2-HV-P-22C FAILS TO START
MOTOR DRIVEN PUMP 2-HV-P-228 FAILS TO START
MOTOR DRIVEN PUMP 2-HV-P-22C FAILS TO START
COMMON CAUSE FAULT 2-NV-PCV-2235S1 & 1235C1 FAIL CLOSED
PRESS CONTROL VALVE 2-NV-PCV-223MB-1 FAILS CLOSED
PRESS CONTROL VALVE 2-HV-PCV-2235C-1 FAILS CLOSED
PRESS CONTROL VALVE 2-HV-PCV-W235A-1 SPURIOUS CLOSURE
PRESS CONTROL VAVLE 2-HV-PCV-2235A-2 SPURIOUS CLOSURE
PRESS CONTROL VALVE 2-NV-PCV-2235B-1 SPURIOUS CLOSURE
PRESS CONTROL VALVE 2-NV-PCV-2235B-2 SPURIOUS CLOSURE
PRESS CONTROL VALVE 2-HV-PCV-2235C-1 SPURIOUS CLOSURE
PRESS CONTROL VALVE 2-HV-PCV-ZM35C-2 SPURIOUS CLOSURE
SW STRAINER 2-NV-S-18 PLUGGED DURING STANDBY
SW STRAINER 2-SW-S-lA PLUGGED DURING MISSION
RELIEF VALVE 2-HV-SV-2200 SPURIOUS OPENING
RELIEF VALVE 2-HV-SV-2201 SPURIOUS OPENING
RELIEF VALVE 2-HV-RV-2202A SPURIOUS OPENING
RELIEF VALVE 2-HV-RV-22026 SPURIOUS OPENING
RELIEF VALVE 2-NV-RV-2202C SPURIOUS OPENING
RELIEF VALVE 2-HV-RV-2205A SPURIOUS OPENING
RELIEF VALVE 2-HV-RV-22058 SPURIOUS OPENING
RELIEF VALVE 2-HV-RV-2205C SPURIOUS OPENING
STDBY AHU 2-HV-AC-6 2-HV-TCV-266 FAILS CLOSED
OPER AHU 2-HV-AC-7 2-MV-TCV-267 SPURIOUS CLOSURE
OPER AHU 2;HV-AC-7 2-NV-TCV-267 SPURIOUS CLOSURE
OUTSIDE CONTAINMENT INSTRUMENT AIR SYS LOSS OF FUNCTION
COMMO CAUSE FAULT CKVS 2-SW-306 & 337 FAILS CLOSED
COMMON CAUSE FAULT CKVS 2-SW-322 & 353 FAILS CLOSED
CHECK VALVE FAILS CLOSED 2-SW-10
CHECK VALVE 2-SW-306 FAILS CLOSED
CHECK VALVE 2-SW-322 FAILS CLOSED
CHECK VALVE 2-SW-337 FAILS CLOSED
CHECK VALVE 2-SW-353 FAILS CLOSED
CHECK VALVE FAILS OPEN 2-SW-10
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2SW40V- FC-215A
2SWR10V-FC-2156
2SWNOV- FC- 220A
2SWNOV- FC-220B
2SWM0V-SC-221A
2SWNDV-SC-221B
2SWMOV-SC-222A
2sWaNOv-SC-2228
2SWRV--FC-2SWI11
2SWRV-- FC-2SkJ02
2SWMV--FC-2SW305
2SW1V--FO-2SW13
2SIWV--PG-2SW13
2SUPAT-FR-2SWP1B
2SPAT-FS-2SWP1B
2SWPAT-UM-2SWPIB
C-301
C-802
C-B102
C-3103
C-Bill
C-B117
C-CHFLD
C-D102

C-D105
C-D304
C- FMOi
C-N103
C-H104
C-HI05
C-N106
C- NV05
C-LOS
C-LTO1
C-M03
C-001
C-005
C-P0I
C-P02
C - P03
C-PRO1
C -008
C-OS03
C-QS04
C-OS05
C-GS06
C-RC3O1
C-RC303
C-SGIO01
C-SPRAY
C-TTOI
C-VIOl
C-YO1
C-Y02
C-Y03
C-YO4
CHFLD
HEP-OAP10
HEP-OAP12-1OHR
HEP-OAP12-20HR
HEP-OAP12-3OHR
HEP-OAP12-40HR
HEP-OAP12-ATTCH4

1 .09E-002
1.09E-002
1.09E-002
1.09E-002
1.21E-005
1.21E-005
1.21E-005
1.21E-005
1.25E-004
1.25E-004
1.25E-004
1.25E-004
4.50E-005
7.93E -004
3.84E-003
3.72E-002
5.20E-001
6.60E-001
3.20E-001
3.20E-001
3.20E-001
3.20E-001
1.00E-015
9.40E-001
9.47E-001
8.80E-001
4.80E-002
9.61E-001
9.62E-001
9.49E-001
9.36E-001
7.49E-001
8.41E-001
9.07E-001
7.06E-001
1.00E-015
6.13E-001
1.001E000
9.87E-001
9.87E-001
7.22E-001
1.OE-015
9.46E-001
9.46E-001
9.46E-001
9.46E-001
8.75E-001
8.75E-001
9.89E-001
?.SE-001
8.00E-001
1.00E-015
1.0OE-015
9.80E-001
8.98E-001
9.85E-001
1.OOEOOO
5.27E-003
4.95E-003
2.601-004
6.57E -003
1.25E-001
1.61E-004

MOTOR OPERTO VALVE FAILS CLOSED 2-SI-MOV-215A
MOTOR OPERTD VALVE FAILS CLOSED 2-SW-MOV-21BS
MOTOR OPERTD VALVE FAILS CLOSED 2-SW-MOV-220A
MOTOR OPERTO VALVE FAILS CLOSED 2-SW-MOV-2208
2-SW-NOV-221A SPURIOUS CLOSED DURING MISSION
2-SM-MOV-2213 SPURIOUS CLOSED DURING MISSION
2-SW-NOV-222A SPURIOUS CLOSED DURING MISSION
2-SW-MOV-2222 SPURIOUS CLOSED DURING MISSION
MANUAL VALVE FAILS CLOSED 2-SW-11
MANUAL VALVE 2-SW-302 FAILS CLOSED
MANUAL VALVE 2-SW-305 FAILS CLOSED
MANUAL VALVE FAILS OPEN 2-SW-13
N.O. MANUAL VALVE 2-SW-13 PLUGGED DURING STANDBY
HD ALT PUMP 2-SW-P-IB FAILS TO RUN
MD ALT PUMP 2-SW-P-Il FAILS TO START
HD ALT PUMP 2-SW-P-IS UNSCHLO HAINT.
COMPLEMENT FOR NON-REC-BlO USED IN TIA
COMPLEMENT FOR NON REC-S02 USED IN TIA
COMPLEMENT FOR -ON-REC-S102 USED IN TIA
COMPLEMENT FOR NOM-REC-BI03 USED IN TIA
COMPLEMENT FOR NON-REC-Illi USED IN TIA
COMPLEMENT FOR NOM-REC-S117 USED IN TIA
COMPLEMENT FOR CONT'NEAT REMOVAL DUE TO FLOWING
COMPLEMENT FOR 0102 USED IN Ti AND TITR
COMPLEMENT FOR 0105 USED IN T1A,T2,T2A T3,T2ATrT2Tr,T3Tr
COMPLEMENT FOR 0304 USED IN TI
COMPLEMENT FOR FHO1 USED IN S2 AND VX
COMPLEMENT FOR f103 USED IN TSA
COMPLEMENT FOR H104 USED IN TS5
COMPLEMENT FOR K105 USED IN T9A & T9ATR
COMPLEMENT FOR f106 USED IN T96 & T79TR
COMPLEMENT FOR HVOS USED IN T9A
COMPLEMENT FOR LOS USED IN T7
COMPLEMENT FOR LTO1 USED IN TIA, 16, TS AND Tr TREES
COMPLEMENT FOR M03 USED IN TH
COMPLEMENT FOR 001 USED IN 51 AND VX
COMPLEMENT FOR 005 USED IN T4
COMPLEMENT FOR P01 USED IN 2., TIA, 72, T2A, T3 & T7
COMPLEMENT FOR P02 USED IN Ti
COMPLEMENT FOR P03 USED IN T1
COMPLEMENT FOR PRO1 USED IN TH
COMPLEMENT FOR 008 USED IN TH
COMPLEMENT FOR OS03 USED IN TSA
COMPLEMENT FOR OS04 USED IN TSB
COMPLEMENT FOR 9SO5 USED IN T9A
COMPLEMENT FOR 0S06 USED IN T91
COMPLEMENT FOR RC301 USED IN T6
COMPLEMNT FOR RC303 USED IN T8 & TR FOR TI T2 T2A T3 T9A 4B
COMPLEMENT FOR SGIO1 USED IN T7
COMP FOR SPRAY SPRAY OPERABLE FRACTION
COMPLEMENT FOR TTOI USED IN TN
COMPLEMENT FOR VIOl USED IN VX
COMPLEMENT FOR YOI USED IN Si
COMPLEMENT FOR Y02 USED IN S2
COMPLEMENT FOR Y03 USED IN T1
COMPLEMENT FOR Y04 USED IN T4
FAILURE OF CNR DUE TO FLOOING
O-AP-1O LOSS OF ELECTRICAL POWER
O-AP-12 LOSS OF SERVICE WATER RECOVERY IN 10 HR
O-AP-12 LOSS OF SERVICE WATER RECOVERY IN 20 HR
O-AP-12 LOSS OF SERVICE WATER WITH RECOVERY IN 30 MR
O-AP-12 LOSS OF SERVICE WATER WITH RECOVERY IN 40 HR
O-AP-12 LOSS OF SW ATTACHMENT 4: TWO PUMPS ON ONE HEADER

NAPS IPE C-138 12-15-92



TABLE C.-21 (Continued)
NIPB1.BED:TUESDAY, OCTOBER 13p 1992

HEP-0AP5S- IOHR
REP-OAP55-20HR
HEP- OAP5S -30HR
HEP-OAP55-4OHR
MEP-00P49:"
iEP- IAPS- 1E

HEP- 1AP15-6
HEP- 1AP22:5
HEP-1AP33:1
HEP- 1AP49
HEP- lEO- 1
NEP-1ED-11
fEP-IEO-12
HEP- 1E1- 13
HEP-lEO-14
HEP-lEO-15
HEP-lEO-16
EFP-IEO-22

NEP- 1E0-7
HEP-FlEO-8
HEP- lED-ATTACH: 1
HEP-1E1-25
HEP-1E3-13
NEP-1E3-3
HEP-1ECA3:1-16
HEP- 11ECA3:2-5
HEP-1ECA3:3-27
HEP-1ECA3:3-35
HEP- 1ESI:2-Si
HEP-1ES1:2-S2
HEP- lES1:3
NEP- 1ES1:4
HEP-1FRC:1-11-S$
HEP-IFRC:1-11-S2
HEP-IFRH:l-11
NEP-IFRH:1-15
HEP- IFRH: 1-5
REP-1FRS:1-4
HEP- 1FRS: 1-5
HEP- 10P14: 1-5: 13
HEP- IOP21:6
HEP- iOP49:1
HEP-NO-PROCEDURE
IE-A
IE-RX
IE-Si
IE-S2
IE-Ti
IE-T2
IE-T2A
IE-T3
IE-T4
IE-TSA
IE-T58
IE-T6
IE-T7
IE-T8
IE-TH
IE-TL
IE-VX
IEFAB2
iE FAB4
IEFACI

NAPS IPE

&.95E-003
2.60E-004
6.57E-003
1.25E-001
6.26E-002
7.80E-004
2.81E-002
1. 75E -004
3.87E-001
1.34E-002
1.35E-003
1.35E-003
1.35E-003
1.35E-003
1.00E.000
1.07E-003
8.00E-003
I .8-002
1.35E-003
1.35E-003
7.70E-003
1. 17E- 002
2.1811-002
3.65E-003
3.02E-003
7.25E-004
8.97E-002
4.92E-003
I.O0E+OOO
8.50E-00 4
1. 22E- 002
8.5-E -004
¶.O1000
1.06E-002
4.82E-002
8.25E-003
3.12E-003
7.60E- 003
2.97E-002
4.26E-003
1.05E-003
1.33E-001
1.0OE.OD0
5.OOE-004
2.66E-007
1.0OE-003
2. 10E-002
1.14E-001
5.00E-002
5.50E-001
1.35E1000
6.00E-007
6. OOE -003
6. DOE- 003
6.27E-006
1.00E-002
6.58E-003
1.75E+000
3.50E-001
1.60E-006
1.O0E-004
6.20E-007
5.60E-D04

O-AP-55 LOSS OF MCR/ESGR NVAC RECOVERY IN 10 HR
O-AP-S5 LOSS OF MCR/ESGR HVAC RECOVERY IN 20 HR
O-AP-55 LOSS OF NCR /ESGR HVAC RECOVERY IN 30 HOUR
0-AP-55 LOSS OF SERVICE WATER WITH RECOVERY IN 40 HR
O-OP-49.&A VALVE CHECKOFF NCR A/C SERVICE WATER
1-AP-15 LOSS OF CC STEP 1E RESTORE SW TO CC HEAT EXCHANGR
1-AP-1S LOSS OF CC STEP 6 CROSS TIE CC IF UNIT 2 AVAILABLE
i-AP-22.5 LOSS OF EMERGENCY CONDNSATE STORAGE TANK
1-AP-33.1 REACTOR COOLANT PUMP SEAL FAILURE
I-AP-&9 LOSS OF NORMAL CHARGING
I1E-O RX TRIP OR SR STEP I VERIFY REACTOR TRIP
1-E-O RX TRIP OR SI STEP 11 VERIFY SW PUMPS RUNNING
1-E-O RX TRiP OR SI STEP 12 MAIN STEAM LINES ISOLATION
1-E-O RX TRIP OR SI STEP 13 CHECK IF CDA IS REQUIRED
1-E-O RX TRIP OR SI STEP 14 VERIFY SI FLOW
1-E-O RI TRIP OR SI STEP 15 VERIFY AUX FEEDWATER FLOW
1-E-O RX TRIP OR Si STEP 16 CHARGING PUMP ALIGNMENT
I-E-O RX TRIP OR SI STEP 22 PRZR PORVS SPRAY VALVES CLOSED
I-E-O RI TRIP OR SI STEP 7 VERIFY SI PUMPS RUNNING
iE-O RX TRIP OR SI STEP 8 VERIFY MAIN FEEDWATER ISOLATION
1-E-0 RX TRIP OR SI ATTACHMENT I VERIFY PHASE 3 ISOLATION
1-E-1 LOSS OF RX OR 2ND COOLANT STEP 25 REDUNDANT COLD LEG
1-E-3 SGTR STEP 13 INITIATE RCS COOLDOWN
1-E-3 SGTR STEP 3 ISOLATE FLOW FROM RUPTURED S/G
l-ECA-3.1 SGTR WITH SUBCOOLED RCS STEP 16 COOLDOWN
I-ECA-3.2 SGTR WITH SATURATED RCS STEP 5 COOLDOWN
1-ECA-3.3 SGTR 9 NO PRESSURE CONTROL STEP 27 COOLDOWN
I-ECA-3.3 SGTR & NO PRESSURE CONTROL STEP 35 LATE COOLDN
1-ES-1.2 POST LOCA COOLDOWN AND DEPRESSURIZATION Si
1-ES-1.2 POST LOCA COOLDOWN AND DEPRESSURIZATION S2
l-ES-1.3 TRANSFER TO COLD LEG RECIRCULATION
1-ES-1.4 TRANSFER TO HOT LEG RECIRCULATION
1-FR-C.1 INADEQUATE CORE COOLING STEPli DEPRESSURE S/GS SI
1-FR-C.1 INADEQUATE CORE COOLING STEP11 DEPRESSURE S/GS S2
1-FR-H.1 LOSS OF HEAT SINK STEP 11 RCS FEED PATH
l-FR-N.1 LOSS OF HEAT SINK STEP 15 RCS BLEED PATH
1-FR-H.1 LOSS OF HEAT SINK STEP 5 CHECK S/G LEVELS
1-FR-S.1 AIWS STEP 4 INITIATE EMERGENCY BORATE
l-FR-S.1 ATWS STEP 5 DO ATTACH 2 REMOTE REACTOR TRIP
1-OP-14.1 RHR STEP 5.13, OPEN MOV-1700 & MOV-1701
l-OP-21.6 NCR AND RELAY ROOM AIR CONDITIONING
l-OP-49.1 STARTUP AND SHUTDOWN OF THE SERVICE WATER SYSTN
NO PROCEDURE FOR THIS OPERATOR ACTION
IE FREQUENCY LARGE LOCA
IE FREQUENCY REACTOR VESSEL RUPTURE
IE FREQUENCY MEDIUM LOCA
IE FREQUENCY SMALL LOCA
IE FREQUENCY LOSS OF OFFSITE POWER
IE FREQUENCY NON-RECOVERABLE LOSS OF MFW
IE FREQUENCY RECOVERABLE LOSS OF MFW
IE FREQUENCY TRANSIENT WITH MFW AVAILABLE
IE FREQUENCY LOSS OF RC PUMP SEAL COOLING
IE FREQUENCY LOSS OF DC BUS 1-1
IE FREQUENCY LOSS OF DC BUS 1-111
IE FREQUENCY LOSS OF SERVICE WATER
RE FREQUENCY STEAM GENERATOR TUBE RUPTURE
IE FREO, LOSS OF EMER SWITCHGEAR ROOM COOLING
IE FREG, TRANSIENT AT/ABOVE 40 PERCENT POWER FOR ATWS
IE FREQ, TRANSIENT BELOW 40 PERCENT POWER FOR ATUS
IE FREQUENCY INTERFACING LOCA OUTSIDE CONTAINMENT
IE FREO FOR FLOOD IN AUX BUILDING FROM Sw PIPING COMP
RE FREG FOR FLOOD IN AUX BUILDING DUE TO RUST PIPE BREAK
IE FREG FOR FLOOD IN CHILLER ROOM
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TABLE C.8-1 (Continued)
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gm1

is
ISOL

NON-REC-B01
NON-EEC-1302
NON-REC-810
NON-REC-B102
NON-REC-B103
NON-REC-Blll
NON-REC-B117
NON-REC-B316
NON-REC-320
NON-REC-B220
NON-REC-B221
NOM-EEC-B229
NON-REC-B235
PROB-CHFLD
PROB-DIO4A
PROB-Fm01
PROB-M03
PROB-PROI
PROB-008
PROB-VIO0
REC-OMOP26:64
REC-OOP21:6
REC-0OP26:10
REC- 1AP2B
REC-IESI:2
REC-1ESI:4-1
REC-1FRH:1-4
REC-1MOP6:70
REC- 1MOP6:71
REC-IOP14:1
REC-2AP28
REC- 2MOP6:70
REC-812AVE
REC-CONTAINMENT
REC-FW-RECIRC
REC-MMP-C-MR-2
REC-QS-FLANGE
REC-RS-FLANGE
REC-SCREEN-TURNS
SPRAY
T9A- FREO-4 160-114
T9A-FREO-SOOKV- 1
T9A-FREO-RSST-C
T9B-FREQ-4160-1J
T9B-FREQ-500KV-2
T96- FREQ-RSST -A
XNOS- 1 -OF-2-SG
XHOS-1-OF-3-SG
XHOS-1H-FAILS
XHOS-IJ-FAILS
XNOS-2-OF-2-SG
XHOS-2-OF-3-SG
XHOS-2N-FAILS
XHOS-2J-FAILS
XKDS-ATb/S
XHOS-CASCOOLREOD
XMOS-CORECOOLREC
XHOS-DCBUS- 1-1
XHOS-DCBUS-1-I1
XHOS-DCBUS-1-111
XHOS-DCBUS-I-IV

NAPS IPE

3n.t labO-OtB

3.80E-008
3.80E-008

2.00E -002
6.80E-0016.80E-001
6.80E-001

6.80E-001
7.50E-003
2.50E-004
9.00E-004
9.00E -004
9.00E-004
9.00E-004
1.0E+OO00
6.00E-002
9.52E-001
2.94E-001
2.73E-001
1.00E.000
1.001O00O
5.42E-002
1.69E-003
1.76E- 003
1.02E-001
2.66E-003
1.04E-001
1.13E-002
5.42E-002
5.42E-002
1.04E-001
1.02E-001
5.42E-002
1.06E-001
2. 1OE - 002
1.00E-001
2.51E-001
2.32E-002
2.32E- 002
1.00E-001
2.50E-001
6.DOE -003
1.79E-001
7.14E-002
6. DOE- 003
1.79E-001
7.14E-002
O.OOE*000
1 .O0E+000
O.0OE+O0O
0. OOE+000
0.OOEO00
O.OOE1000
0.00EOO
0.00E+000
0.00E+000
1.OE1000
1.001OO00
0.OE000
O.OOE000
O.OOE000
0. 0DE0000

INITIATING EVENT FREQUENCY FOR CD SEOS W/ NO BYPASS
INITIATING EVENT FREQUENCY FOR CD SEOS W/ NO BYPASS
TIA NON-RECOVERY OF AC POWER IN 0.6 HR BEFORE CORE MELT
TIA NON-RECOVERY OF AC POWER IN 1.5 HR BEFORE CORE MELT
TIA NON-RECOVERY OF AC POWER IN 10 HE BEFORE CORE MELT
TIA NON-REC OF AC IN 1.6 HR AFTER B01 BEFORE VESSEL FAIL
TIA NON-REC OF AC IN 2.5 HR AFTER 302 BEFORE VESSEL FAIL
TiA NON-REC OF AC IN 11.4 HR AFTR 310 BEFORE VESSEL FAIL
TIA NON-REC OF AC IN 12.2 NR AFTR B16 BEFORE VESSEL FAIL
TiA NON-RECOVERY OF AC POWER IN 11.2 HR BEFORE CORE MELT
TITR NON-RECOVERY AC POWER IN 20 NR BEFORE CORE MELT
TiA NON-REC OF AC IN 20 NR AFTER 3102 BEFORE CONT FAILURE
TIA NON-REC OF AC IN 21 MR AFTER 3103 BEFORE CONT FAILURE
TIA NON-REC OF AC IN 29 NE AFTER 3111 BEFORE CONT FAILURE
TIA NON-REC OF AC IN 30 HE AFTER B117 BEFORE CONT FAILURE
CONT HEAT REMOVAL LOST IN FLOOD
TIA, PROS SEAL LOCA IN PROGRESS WHEN AC POWER IS RECOVERED
s2 VERY SMALL LOCA PROBABILITY GIVEN S2 HAS OCCURRED
LOSS OF MAIN IW! PROBABILITY GIVEN TN ATW/S HAS OCCURED
PROBABILITY OF UET (UNFAV EXP TIME) HI POWER ATWS
RCS INTEGRITY LOSS RCS PRESS ) 3200PSI TH ATWS W/0 FW/TT
NON ISOLATION PROB AFTER ISLOCA
O-NOP-26.6" SWITCHYARD WALK DOWN & RESTORATION
O-OP-21.6 NCR AND RELAY ROOM AIR CONDITIONING
O-OP-26.10 480 VOLT BREAKER OPERATION
1-AP-28 LOSS OF INSTRUMENT AIR-
1-ES-I.2 POST LOCA DEPRESSURIZATION AND COOLDOWN
1-ES-1.4 NOT LEG RECIRC STEP I OPEN I-SI-MOV-1890A & B
1-FR-N.1 LOSS OF NEAT SINK STEP 4 MAIN FEEDWATER
1-MOP-6.70 IN EMERGENCY BUS MAINTENANCE
1-"OP-6.71 IJ EMERGENCY BUS MAINTENANCE
1-OP-i4.1 RHR RECOVERY
2-AP-28 LOSS OF INSTRUMENT AIR
2-MOP-6.70 2H EMERGENCY BUS MAINTENANCE
TIME AVERAGED NON- RECOVERY OF AC POWER IN 12 HOURS
RECOVER SEQUENCES CONTAINMENT HAS FAILED NO CORE MELT
REVISED PROCEDURES TO VERIFY FN RECIRC HAS BEEN CLOSED
WNP-C-NR-2 TROUBLE SHOOTING & REPAIR NCR CHILLER UNITS
REVISED PROCEDURES TO VERIFY CS FLANGE HAS BEEN REMOVED
REVISED PROCEDURES TO VERIFY RS FLANGE HAS BEEN REMOVED
SW RESERVOIR TRAVELING SCREEN AUTO ROTATES & WASH
SPRAY FAILURE FRACTION
FREQUENCY OF LOSS OF IN 4160 VAC BUS BUS FAULT
FREQUENCY OF 500KV BUS 1 FAULT CAUSING LOSS OF PUR 1N 4160
FREQUENCY OF RSST C FAULT RESULTING IN LOSS OF PWR 1N 4160
FREQUENCY OF LOSS OF IJ 4160 VAC BUS BUS FAULT
FREQUENCY OF SOKV BUS 2 FAULT CAUSING LOSS OF PIR 1J 4160
FREQUENCY OF RSST A FAULT RESULTING IN LOSS OF Pb/R 1J 4160
HOUSE EVENT TO SELECT FLOW TO I OF 2 S&Gs
HOUSE EVENT TO SELECT FLOW TO 1 OF 3 SG's
HOUSE EVENT - I TO FAIL 4160 V BUS 1N NORMALLY a 0
HOUSE EVENT a 1 TO FAIL 4160 V BUS 1J NORMALLY 9 0
HOUSE EVENT TO SELECT FLOW TO 2 OF 2 SGIs
HOUSE EVENT TO SELECT FLOW TO 2 OF 3 SGms
HOUSE EVENT a 1 TO FAIL 4160 V BUS 21 NORMALLY a 0
HOUSE EVENT a 1 TO FAIL 4160 V BUS 2J NORMALLY a 0
HOUSE EVENT FOR ATbS SEQUENCES
CASING COOLING REQUIRED
CORE COOLING RECOVERY IN PROGRESS
HOUSE EVENT a 1 TO FAIL DC BUS 1-1 NORMALLY i 0
HOUSE EVENT 1 TO FAIL DC BUS 1-11 NORMALLY K 0
HOUSE EVENT 1 TO FAIL DC BUS 1-Ill NORMALLY a 0
HOUSE EVENT 1 TO FAIL DC BUS 1-IV NORMALLY a 0
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TABLE C.8-1 (Continued)
NAPIB1.BED:TUESDAY, OCTOBER 13, 1992

rwvufabftfLt Descriti

XHOS-DCRUS-2- 1
XHOS-DCBUS-2-1 1
XHOS-DCBUS-2- I11
XHOS-DCBUS-2- IV
XHOS-DG-IH-FAILS
XHOS-DOG-1J-FAILS
XHOS-DG-2H- FAILS
XHOS-DG-2J-FAILS
XHOS-DG-AAC- FAIL
XHOS-ELE-IH-2J
XHOS-ELE-IH-AAC
XHOS-ELE-1J-AAC
XHOS-ELE-2H-2J
XHOS-ELE-2H-AAC
XHOS-ELE-2J-AAC
XHOS-HIRCSPRESS
XHOS- LOOP
XHOS-NO-ATM-DUJP
XHOS-NO-ATUS
XHOS-NO-CND-DUMP
XHOS-NO-SGA
XHOS-NO-SGB
XHOS-NO- SGC
XHOS-QS-REW-NPSH
XHOS-SBO
XHOS-SI
XHOS-SLB
XHDS-SW
XHOS- TDP- FAILED

0. OOE+OOO
0. OOE+o00
0o~OEOOO
O.OOEO000
O.OOE+O00
O.OOE.OO0
o .OOE.OD0
0.OOE+OOO
¶ .OOE.OO0
OODOE+ODO
I .OOE.OOO
1 .OOE.000
¶ .O0EOE00
¶ .OOE+O0O
I .OOE+O00
o.OOEOOo
O.OOE. 000
O.OOE+D00
1 .OOE.OOO
O.OOE.000
0.OOE+O00
0.OO0E.ODO
0. OOE+OO0
¶ .OOE+000
0. DOE+O0O
O.OOE+GO00
0. 0OE+O00
1 .OOE+O00
O.OOE+OD0

HOUSE EVENT
HOUSE EVENT
HOUSE EVENT
HOUSE EVENT
HOUSE EVENT
HOUSE EVENT
HOUSE EVENT
HOUSE EVENT
HOUSE EVENT
HOUSE EVENT
HOUSE EVENT
HOUSE EVENT
HOUSE EVENT
HOUSE EVENT
HOUSE EVENT

31
.1
ml

.0

TO FAIL DC SUS 1-1 NORMALLY m 0
TO FAIL DC BUS 2-11 NORMALLY * 0
TO FAIL DC BUS 2-Il NORMALLY a 0
TO FAIL DC BUS 2-IV NORMALLY• 0
TO FAIL EDG IH NORMALLY 8 0
TO FAIL EDOG 1J NORMALLY a 0
TO FAIL EDG 2N NORMALLY 5 0
TO FAIL EDG 2J NORMALLY a 0
TO FAIL ALT AC DIESEL NORMALLY * 1
TO XTIE IN AND 2J NORMALLY z 0
FOR ALTERNATE AC DIESEL TO SUPPLY POWER
FOR ALTERNATE AC DIESEL TO SUPPLY POWER
TO CROSS TIE 2H AND 2J NORMALLY a 1
FOR ALTERNATE AC DIESEL TO SUPPLY POWER
FOR ALERNATE AC DIESEL TO SUPPLY POWER

LHSI PUMP SHUTOFF HEAD EXCEEDED
HOUSE EVENT a I FOR LOSS OF OFFSITE POWER, NORMALLY • 0
HOUSE EVENT TO FAIL SG PORV FOR CCR
HOUSE EVENT FOR NOd-ATWS SEQUENCES
HOUSE EVENT TO FAIL CONDENSER DUMP FOR CCR
HOUSE EVENT NO SG-A
HOUSE EVENT - NO SG-B
HOUSE EVENT - NO SG-C
SEQUENCE IN WHICH GS IS REQUIRED TO PROVIDE NPSH FOR RS
HOUSE EVENT FOR S80 SEQUENCES
HOUSE EVENT NO SI SIGNAL
HOUSE EVENT STEAM LINE BREAK
SERVICE WATER REQUIRED
HOUSE EVENT - TDP FAILED NORMALLY a 0
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INFORMATION ON ONE HUMAN ERROR IN THE IPE



HEP(med an)= P 2 + P3 = 1.000 0 + 6.OE-3 = 1.0 E+0

* Cons' eration of Dependenc
There is o dependency betwee this HEP and oth Type C HEPs.

0 H Conversion To A M n: 
// C

P(mean) = HEP( dian) * M 2
whe M=EXP{[1/1.645)* ln (EF)] /2}
M= .00 for an EF = 1

-= 'OOOE+0 * 1.00 1 OOE+0

. 6 .3 2 . 2 S um m a r 2 E P - 2 .F R C : 2 .- 1 .- B 
/

Fault Trees: FFTOO

Gates: GFFT421 (OR) S medium LOCA for y0l.

Physical d: HEP-1FRC:l-l1 Si

Descri ion: I-FR-C.1 I_ DEQUATE
CORECOOL GSTEP11
DEPRESS ZE-SGS

Fa ure Rate: 1.OOOE 0

D stribution: Log rmal
edian: 1. OE+0

Error Factor: 1

Reference: 324MAF.N
/ 9-1-92

Why modified: NAPS IPE Final Q antification Value

D.6.33 HEP-1FRC:1-15

D.6.33.1 Analysis: HEP-1FRC:1-11-$2

* Equivalent Surry HRA: HEP-1FRC:l-12-S2
see Surry IPE report page D.3-83 to D.3-84.
calculated mean = 3.067E-1

* NAPS Procedures:
1-E-0 Reactor Trip or Safety Injection, Rev 9, 12-14-91.
1-E-1 Loss of Reactor Or Secondary Coolant, Rev 2, 12-27-

89.
1-ES-1.2 Post LOCA Cooldown and Depressurization, Rev 4, 12-

27-89.
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l-F-0 Critical Safety Function Status Trees, Rev 0, 12-
27-89.

l-FR-C.1 Response To Inadequate Core Cooling, Rev 3, 12-27-
89.

* 1-E-0 verifies proper response of the Reactor Protection and
Emergency Core Cooling Systems. Step 25 checks that the RCS is
intact by checking the containment radiation, pressure and sump
level. The RNO is to transition to 1-E-1. Step 28 initiates
monitoring of the Critical Safety Function Status Trees.

* 1-E-1 Step 20 checks if RCS cooldown and depressurization is
required and transitions to 1-ES-1.2.

* 1-F-O provides a method for checking Critical Safety Factions.
These status trees are monitored during all emergency procedures
except during the first 25 steps of 2-E-O. Operators will
immediately implement the applicable procedure whenever an orange
or red path are encountered. Attachment 2 is for Core Cooling.
The red paths implement 1-FR-C.1, the orange paths implement 1-FR-
C.2, the yellow paths implement 1-FR-C.3 and the green path is CSF
satisfactory. The red paths are core exit thermocouple greater
than 1200OF; or RCS subcooling less than 30OF when no RCP are
running, core exit thermocouple greater than 7000F and RVLIS full
range less than 48%.

* 1-FR-C.l provides instructions to restore Core Cooling. This
procedure is entered from the red terminus of the core cooling CSF
status tree. Step 11 depressurizes all intact SGs to 120 psig.
Step 14 depressurizes all intact SG to atmospheric pressure by
dumping steam to the Condenser at the maximum rate. Step 19 tries
to locally depressurize all intact SG to atmospheric pressure.
Return to 1-E-1 is instructed once the core exit thermocouple are
less than 1200 0 F, RVLIS is less than 67% and at least two hot leg
temperatures are less than 345 0 F.

* HEP-lFRC:1-l1-S2 represents the operator action required to
identify and complete a rapid depressurization of the Steam
Generators during a small break LOCA. This is the Y function on
the S2 event tree.

* HEP Calculation:
Input Parameters:

Tb = 0 minutes. The CRO will be able to immediately
determine if l-FR-C.l should be implemented without
any delay.

Te 91 minutes (5470 seconds). The system time-window
is defined by MAAP analysis (325MAF.N.5) case 36A
for a 2" inch break. This break sizes cause SG
dryout in 91 minutes. The operator must fully
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depressurize the Steam Generators before dry out
occurs.

Ta 5 minutes. Task action time to depressurize the
SGs from 1000 psig to 120 psig. This is an
estimated time value.

T = 86 minutes. Time available for cognitive response
(T" = Te - Tb - TO).

T1/2 = 20 minutes. Operator median response time. It is
estimated that the CRO in the Control Room will
require approximately 15 minutes to reach 1-E-0
step 25 to transition to 1-E-1. As discussed
above, the core exit temperature will not reach
1200OF for 1350 seconds (18.5 minutes). This means
the operator will have time to transition to 1-E-1
where he will then immediately transition to 1-FR-
C.1 as soon as 12000F is reached, or as soon as
700OF is reached and RVLIS < 40%. Once in 1-FR-
C.1 the operator will require only five minutes to
reach step 11 and initiate SG depressurization.
The total operator response time will be
approximately 20 minutes.

a = 0.6 for emergency procedure steps after the
immediate operator action steps, and there has been
training.

p3  = 6.OE-3, 3.OE-3 is the estimated human error
probability from NUREG/CR-1278, Table 20-7, item 2,
estimated probabilities of errors of omission per
item of instruction when use of written procedures
is specified, when procedures with checkoff
provisions are correctly used, long list >10 items.
Error Factor = 3. The error rate has been doubled
due to operators normally working 12 hour shifts.

Calculations:
p2 (mean) 1 - *(ln(T/T 1 /2)/ a

= 1 - O(ln(86/20) / 0.6
- I - 0(2.43)
- 7.5E-3

P 2 (median)= HEP(mean) / M 2
where M=EXP{f[(1/1.645)* ln (EF)] /2}
M=1.25 for an EF = 3

- 7.5E-3 / 1.25 = 6.OOE-3

Adjustment For Recovery:
R = 0.1, the recovery factor. From NUREG/CR-1278, Table 20-

22, Estimated probabilities that a checker will fail to
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detect errors made by others, item 1, checking routine
tasks, checker using over the shoulder inspections,
verifying positions etc. Error Factor = 5. Because of
the long time window, > 1 hour, credit can be taken for
recovery of this operator action due to the TSC manning.
This recovery is applicable to only the p3 term.

p3(recovered) = p3 * R = 6.OE-3 * 0.1 = 6.0E-4

HEP(median) = P2 + P3 = 6.OOE-3 + 6.OE-4 = 6.60E-3

* Consideration of Dependency:
There is no dependency between this HEP and other Type C HEPs.

* HEP Conversion To A Mean:
HEP(mean) = HEP(median) * M 2

where M=EXP{[1/1.645)* in (EF)J /2)
M=1.25 for an EF = 3

- 6.6E-3 * 1.25 = 8.25E-3

D.6.33.2 Summary: NEP-IFRC:1-11-B2

Fault Trees: FFTOO, MS100

Gates: GFFT422
GFFT423
GFFT424
GMS1112

(OR) 52 small LOCA for Y02.
(OR) T1 LOOP for Y03.
(OR) T4 Seal LOCA for Y04.
(OR) Failure of operator to dump steam
from 2 of 3 SG's.

Physical Id:

Description:

Failure Rate:

Distribution:
Median:
Error Factor:

Reference:

HEP-1FRC:I-11-S2

1-FR-C.1 INADEQUATE
CORE COOLING STEP11
DEPRESSURE SGS S2

8.250E-3

Lognormal
6.600E-3
3

324MAF.N
9-1-92

Why modified: NAPS IPE Final Quantification Value
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NOTICE

This notebook was developed for the NRC's inspection teams to support risk-informed inspections.
The "Reactor Oversight Process Improvement," SECY-99-007A, March 1999 discusses the
activities involved in these inspections. The user of this notebook is assumed to be an inspector
with an extensive understanding of plant-specific design features and operation. Therefore, the
notebook is not a stand-alone document, and may not be suitable for use by non-specialists. It
will be periodically updated with new or replacement pages incorporating additional information
on this plant. All recommendations for improvement of this document should be forwarded to the
Chief, Probabilistic Safety Assessment Branch, NRR, with a copy to the Chief, Inspection Program
Branch, NRR.

U. S. Nuclear Regulatory Commission
One White Flint North
11555 Rockville Pike
Rockville, MD 20852-2738
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ABSTRACT

This notebook contains summary information to support the Significance Determination Process
(SDP) in risk-informed inspections for the North Anna Power Station, Units 1 and 2 plant.

The information includes the following: Categories of Initiating Events Table, Initiators and System
Dependency Table, SDP Worksheets, and SDP Event Trees. This information is used by the
NRC's inspectors to identify the significance of their findings, i.e., in screening risk-significant
findings, consistent with Phase 2 screening in SECY-99-007A. The Categories of Initiating Event
Table is used to determine the likelihood for the applicable initiating events. The SDP worksheets
are used to assess the remaining mitigation capability rating for the applicable initiating event
likelihood in identifying the significance of the inspector's findings. The Initiators and System
Dependency Table and the SDP Event Trees (the simplified event trees developed in preparing
the SDP worksheets) provide additional information supporting the use of SDP worksheets.

The information contained herein is based on the licensee's Individual Plant Examination (IPE)
submittal, the updated Probabilistic Risk Assessment (PRA), and system information obtained
from the licensee during site visits as part of the review of earlier versions of this notebook.
Approaches used to maintain consistency within the SDP, specifically within similar plant types,
resulted in sacrificing some plant-specific modeling approaches and details. Such generic
considerations, along with changes made in response to plant-specific comments, are
summarized. A benchmarking of the notebook was conducted comparing and analyzing the risk
significance of the inspection findings obtained using this notebook and the plant-specific PRA.
Following benchmarking, the notebook is updated considering licensee's updated PRA, and any
changes in plant design and operational practices. Systems/components for which Phase 2
assessment using this Notebook are expected to result in conservative or non-conservative
results, compared to the plant-specific PRA, are also noted.
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1. INFORMATION SUPPORTING SIGNIFICANCE
DETERMINATION PROCESS (SDP)

SECY-99-007A (NRC, March 1999) describes the process for making a Phase 2 evaluation. The
first step is to identify the pertinent core damage scenarios that require further evaluation
consistent with the specifics of the inspection findings. To aid in this process, this notebook
provides the following information:

1. Estimated Likelihood for Initiating Event Categories
2. Initiators and System Dependency Table
3. Significance Determination Process (SDP) Worksheets
4. SDP Event Trees.

Table 1, Categories of Initiating Events, is used to obtain an estimated likelihood for the applicable
initiating events for the plant for different exposure time under degraded conditions. Initiating
events are grouped in frequency bins covering one order-of-magnitude apart. The Table includes
the initiating events that should be considered for the plant and for which SDP worksheets are
provided. The following initiating events are categorized by industry-average frequency: transients
(Reactor Trip) (TRANS); transients without power conversion system (TPCS); large, medium, and
small loss of coolant accidents (LLOCA, MLOCA, and SLOCA); stuck-open relief valve (SORV),
if applicable; steam generator tube rupture (SGTR); main steam line break (MSLB), anticipated
transients without scram (ATWS), and interfacing system LOCA (ISLOCA). The frequency of the
remaining initiating events vary significantly from plant to plant, and accordingly, they are
categorized by plant-specific frequency obtained from the licensee. They include loss of offsite
power (LOOP) and special initiators caused by loss of support systems. Table 1 may also include
an initiator with an acronym LEAC standing for LOOP with loss of one Emergency AC bus. This
initiator is added to capture those sequences that are not included in the simplified LOOP
worksheet. An initiating event is categorized into a row if the estimated frequency falls within the
frequency range defined for the row. In some situations, where the frequency of the initiating
event is near the upper end of the range, it may be assigned to the next row with higher frequency
range based on the benchmarking conducted at the plant. In such cases, a footnote is given at
the bottom of Table 1.

Table 2, The Initiators and System Dependency Table, shows the major dependencies between
frontline- and support-systems, and identifies their involvement in different types of initiators. This
table identifies the most risk-significant systems; it is not an exhaustive nor comprehensive
compilation of the dependency matrix, as known in Probabilistic Risk Assessments (PRAs).
Footnotes are provided to explain any specific design characteristics and considerations that may
be needed in defining system/component failures based on the dependency defined.
Systems/components for which the Phase 2 assessment using this notebook is expected to result
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in non-conservative or conservative estimates are also noted in the footnotes. For pressurized
water reactors (PWRs), the support systems/success criteria for Reactor Coolant Pump (RCP)
seals are explicitly denoted to assure that the inspection findings on them are properly accounted
for. This table is also used to identify the SDP worksheets to be evaluated, corresponding to
inspection findings on systems and components.

To evaluate the impact of an inspection finding on the core-damage scenarios, SDP worksheets
are provided. The SDP worksheets contain two parts. The first identifies the functions, the
systems, or combinations thereof that have mitigating functions, the number of trains in each
system, and the number of trains required (success criteria) for the initiator. It also characterizes
the mitigation capability in terms of the available hardware (e.g., 1 train, 1 multi-train system) and
the operator action involved. The second part of the SDP worksheet contains the core-damage
accident sequences associated with each initiator; these sequences are based on SDP event
trees. In the parenthesis next to each sequence, the corresponding event-tree branch number(s)
representing the sequence is given. Multiple branch numbers indicate that the different accident
sequences identified by the event tree have been merged into one through Boolean reduction.
In addition to the branch numbers, below each of the terms of the sequences the applicable
ratings or credits for the base case defined in this notebook is noted. For the initiating event, an
estimated likelihood corresponding to a degraded condition existing for more than 30 days is used.
For the safety function base case, credits are given for full mitigation capability. The result for the
sequence is obtained by summing the likelihood for the initiating event and the credits for the
mitigation functions. The overall result is provided to help the user determine the results for
specific inspection findings.

SDP worksheets are developed for each initiating event, including the "Special Initiators" that
typically are caused by complete or partial loss of support systems. A special initiator typically
leads to a reactor scram and degrades some mitigation capabilities (e.g., Loss of CCW in PWRs).

In considering the special initiators, we defined a set of criteria for including them to maintain some
consistency across the plants. These conditions are as follows:

1. The special initiator should degrade at least one of the mitigating safety functions, changing
its mitigation capability in the worksheet. For example, when a safety function with two
redundant trains, classified as a multi-train system, degrades to a one-train system, to be
classified as 1 Train, due to the loss of one of the trains as a result of the special initiator.

2. The special initiators which degrade the mitigation capability of the accident sequences
associated with the initiator from comparable transient sequences by two and higher orders
of magnitude must be considered.

SDP worksheets are not developed for special initiators that directly lead to a core damage (the
inspection of these initiators are assessed differently; see SECY-99-007A). If these initiators are
significant contributor for the plant, they are noted in Table 2.
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From the above considerations, the special initiators applicable for this plant are defined and
worksheets are developed for each. Section 1.3 lists the initiating events including the plant-
specific special initiators addressed in this notebook.

SDP worksheet for ISLOCA is different from other worksheets discussed above. This worksheet
identifies potential paths for high and low pressure interface, but does not identify the mitigation
capabilities. The inspection finding that could degrade integrity of any of these paths should be
evaluated in consultation with the Regional Senior Risk Analyst (SRA).

Following the SDP worksheets, the SDP event trees corresponding to each of the worksheets are
presented. The SDP event trees are simplified event trees developed to define the accident
sequences identified in the SDP worksheets. For special initiators whose event tree closely
corresponds to another event tree (typically, the Transient (Reactor trip) or Transients w/o PCS
event tree) with one or more functions eliminated or degraded, a separate event tree may not be
drawn. When a separate event tree is not developed, reference to the applicable worksheet is
provided in the footnote.

We considered the following items in establishing the SDP event trees and the core-damage
sequences in the SDP worksheets; Section 2.1 gives additional guidelines and assumptions.

1. Event trees and sequences were developed such that the worksheet contains all the major
accident sequences identified by the plant-specific IPEs/PRAs. The special initiators modeled
for a plant is based on a review of the special initiators included in the plant IPE/PRA and the
information provided by the licensee.

2. The event trees and sequences for each plant take into account the IPE/PRA models and
event trees for all similar plants. For modeling the response to an initiating event, major
deviations in one plant from similar plants may be noted at the end of the worksheet.

3. The event trees and the sequences were designed to capture core-damage scenarios,
without including containment-failure probabilities and consequences. Therefore, branches
of event trees that are developed only for the purpose of a Level II PRA analysis are not
considered. The resulting sequences are merged, using Boolean logic.

4. The simplified event trees focus on classes of initiators, as defined above. In so doing, many
separate event trees in the IPEs/PRAs often are represented by a single tree. For example,
some IPEs/PRAs define four classes of LOCAs rather than the three classes considered
here. The sizes of LOCAs for which high-pressure injection is not required are sometimes
divided into two classes, the only difference between them being the need for reactor scram
in the smaller break size. There may be some consolidation of transient event trees besides
defining the special initiators following the criteria defined above.

5. Major actions by the operator during accident scenarios are credited using three categories
of Human Error Probabilities (HEPs). They are termed operator action=1 (representing an
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error probability of 5E-2 to 0.5), operator action=2 (error probability of 5E-3 to 5E-2), and
operator action=3 (error probability of 5E-4 to 5E-3). An human action is assigned to a
category bin, based on a generic grouping of similar actions among a class of plants. This
approach resulted in designation of some actions to a higher bin, even though the IPE/PRA
HEP value may have been indicative of a lower category. In such cases, it is noted at the
end of the worksheet. On the other hand, if the IPE/PRA HEP value suggests a higher
category than that generically assumed, the HEP is assigned to a bin consistent with the
IPE/PRA value in recognition of potential plant-specific design; a note is also given in these
situations. A special case for operator action with credit of 4 is defined for hot leg/cold leg
switchover in medium and large LOCAs. Section 2.1 provides an explanation of this mitigation
credit.

The four sections that follow include Categories for Initiating Events Table, Initiators and
Dependency Table, SDP worksheets, and the SDP event trees for North Anna Power Station,
Units 1 and 2.
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1.1 INITIATING EVENT LIKELIHOOD

Table 1 lists the applicable initiating events for this plant and their estimated likelihood
corresponding to the exposure time under degraded conditions. The initiating events are grouped
into rows based on their frequency. As mentioned earlier, loss of offsite power and special
initiators are assigned to rows using the plant-specific frequency obtained from individual
licensees. For other initiating events, industry-average values are used, as per SECY-99-007A.
The plant-specific initiating event frequency for the special initiators is noted as a footnote in the
worksheet for the special initiator in Section 1.3. A special initiator event is assigned to a row in
Table 1 if its frequency falls within the range of the frequency defined for that row. In some cases,
when the frequency is close to the upper range it may be placed in the next row with higher
frequency; then, a footnote is provided.
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Table 1 Categories of Initiating Events for North Anna Power Station, Units 1 and 2

0D

CD

C',
C)
C)

W

Row Approximate Event Type Initiating Event Likelihood
Frequency (IEL)

I > 1 per 1-10 yr Transients (Reactor Trip) (TRANS), Transients Without PCS 1 2 3
(TPCS)

1I 1 per 10_102 yr Loss of Offsite Power (LOOP) (1), Loss of a 4.16 kV Bus (1 H) 2 3 4
(L4KVH), Loss of 4.16 kV BUS (1J) (L4KVJ)

III 1 per 102 _103 yr Loss of Instrument Air (LIA) (2), Loss of a 125 VDC Bus 3 4 5
(LDC) (3), Steam Generator Tube Rupture (SGTR), Stuck-open
PORV (SORV), Small LOCA including RCP seal failures
(SLOCA) (5)- Main Steam Line Break Outside Containment
(MSLB), Loss of Service Water (LSW) (4)

IV 1 per 103 _ 10' yr Medium LOCA (MLOCA) ('), LOOP with Loss of One 4 5 6

Emergency AC Bus (LEAC)

V 1 per 10' - 10' yr Large LOCA (LLOCA) ()5 6 7

VI less than 1 per 10i yr Anticipated Transients Without Scram (ATWS) (6), Interfacing 6 7 8
System LOCA (ISLOCA)

> 30 days 3-30 days <3 days

Exposure Time for Degraded Condition

Notes:

1. LOOP frequency is about 2.6E-2 per reactor-year in the updated licensee's PRA.

2. Loss of instrument air is assigned to Row III per generic initiating event frequency from plants with similar design. The licensee does not model
this initiator.



Z 3. The initiating event frequency for loss of each DC bus 1-1 or 1-111 is about 1.77E-3 per reactor-year. A combined frequency of 3.5E-3 per reactor-0
year is assumed for loss of either of bus.

-3 4. Frequency of loss of SW for both reservoir to reservoir and lake to lake operation is about 6E-6 per reactor-year. The SDP models the loss of
a reservoir to reservoir operation as the special initiator and assigns it to Row Ill. The lake to lake operation using the auxiliary SW pumps is

explicitly modeled in the worksheet.

5. Sizes of Small, Medium, and Large LOCAs are <2" , between 2" and 6", and >6" respectively.

6. The SDP worksheets for ATWS core damage sequences assume that the ATWS is not recoverable by manual actuation of the reactor trip
function. Thus, the ATWS frequency to be used by these worksheets must represent the ATWS condition that can only be mitigated by the
systems shown in the worksheet (e.g., boration). Any inspection finding that represents a loss of capability for manual reactor trip for a postulated
ATWS scenario should be evaluated by a risk analyst to consider the probability of a successful manual trip.

-4

cI
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1.2 INITIATORS AND SYSTEM DEPENDENCY

Table 2 lists the systems included in the SDP worksheets, the major components in the systems,
and the support system dependencies. The systems' involvements in different initiating events
are noted in the last column.

North Anna 1 & 2 -8- Rev. 1, Sept. 10, 2003



z
0

90

C)

C',

W

Table 2. Initiators and System Dependency for North Anna Power Station, Units 1 and 2 (6)

Affected Systems Major Components Support Systems Initiating Event Scenarios

AC Power (AC) (21) 4.16 kV/480 VAC Trains H & J, 120 125 VDC for breaker control power, All
VAC Emergency Switchgear Room

Ventilation (ESGR)

Accumulators (ACC) 3 Accumulators (23) None SLOCA, SORV, LLOCA

AFW 2 MDPs (1,15,.23) 4.16 kVAC (1H, 1J)(5), 125 VDC, All except MLOCA and LLOCA
SSPS

1 TDP 1.23) 125 VDC (2), IA (2), Main Steam,
SSPS

Alternate Emergency Power SBO Diesel generator (23) Self supported LOOP

ATWS Mitigation System Programmable logic controllers TSC (Technical Support Center) ATWS
Activation Circuitry (AMSAC) UPS

Bearing Cooling 2 pumps, 2 Heat Exchangers, 1 4.16 kV AC (Station Services), 480 LSW
Cooling Tower per unit VAC

Circulating Water 4 pumps/unit 4.16 kV AC (Station Services) TRANS, TPCS, L4KVJ,
L4KVH, LDC

Component Cooling Water Two trains per unit, each with one 4.16 kV AC (1H, 1J), 480 VAC, Vital See Note 26: TRANS, SGTR
(CCW) (16. 17) System pump and one heat exchanger. AC, 125 VDC, IA, SW

Normally cross-tied between two
units. One train per unit normally
running; the other in standby.

Condensate Pumps PlA, P1B, PlC; Condenser 4.16 kV AC (1A, 1B, lC- Station TRANS, TPCS, L4KVJ,
Hotwell Services), 125 VDC, Bearing L4KVH, LDC

Cooling, IA (needed for condenser
Vacuum), Circulating Water



Table 2 (continued)

Affected Systems Major Components Support Systems Initiating Event Scenarios

125 VDC (24) 4 panels (buses) (red, white, blue, 480 VAC, ESGR ALL
yellow), each with a battery (24), and
one "normal" battery charger. 2
swing battery chargers (9).

Emergency Diesel Generator 2 EDGs per unit (23) 125 VDC, SSPS, Fuel oil system (13), LOOP, LEAC
(EDG) (3) Exhaust fans

Emergency Switchgear 3 Air Handling Units and chillers per 4.16 kVAC (1H, 1J), 480 VAC, 120 See Note 28
Room (ESGR) Cooling unit VAC, 125 VDC, SSPS, SW(7), IA (18)

Fire Protection (4) 2 pumps (motor- and diesel-driven) 4.16 kV AC (Station Services) LSW
for both units

HHSI (Charging pumps) Pumps PlA, P1B, PlC 4.16 kVAC (1H, 1J), 125 VDC, All except LLOCA and LSW
SW (4), SSpS

Instrument Air (IA) (10) Two Motor-Driven 480 V MCC, SW (IA compressors LIA

Compressors (11.24) only)

Service Air (SA) Two air-cooled compressors Normal AC

LHSI Pumps PlA, P1B 4.16 kV AC (1H, 1J), 125 VDC, All except ATWS and LSW
SSPS (for LLOCA only)

MOVs 480 VAC, SSPS (for LLOCA only)

Main Feedwater (MFW) Motor Driven MFW Pumps PlA, 4.16 kV AC (1A, 1B,lC- Station TRANS, TPCS, L4KVJ,
PIB, P1C Services), 125 VDC, IA (Valves), L4KVH, LDC

Bearing Cooling
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Table 2 (continued)

Affected Systems Major Components Support Systems Initiating Event Scenarios

Main Steam 1 ADV (PORV) per SG (19) 120 VAC (Vital Bus Channels 1, 11 & TPCS, SLOCA, SORV, LOOP,
Ill), IA (8) SGTR, MSLB, LIA, LDC, LSW,

LEAC

1 Main Steam Trip Valve per SG (24) 125 VDC, IA MSLB, SGTR

5 Safety relief valves per SG None TPCS, LOOP, MSLB, LIA,
LDC, LSW, LEAC

8 Condenser Steam Dump Valves 125 VDC, IA SGTR

Primary Grade Water (4) Tank, 2 pumps 4.16 kV AC (Station Services) LSW

Quench Spray (QS) Pumps PlA, P1B 480 V MCC, 125 VDC, SSPS LLOCA

Reactor Coolant Pumps Seals of pumps 1A, 1 B, 1C RCP seal cooling is provided by 1/2 SLOCA
(RCPs) (Both units are equipped with high CCW and 1/3 Charging pumps for

temperature W seals) seal injection (22.23,25)

RCS Pressure Relief PORVs 1455C & 1456 (23) 125 VDC, IA (27) All except LLOCA, MLOCA,
and LSW

PORV block valves AC Power SORV

3 safety relief valves (SRVs) None ATWS

Pressurizer main spray and Aux 125 VDC, IA (14) SLOCA, SORV, SGTR
Spray

Recirculation Spray Inside 2 pumps and 2 Heat Exchangers 4.16 kV AC, 480 VAC, SSPS, 125 All except ATWS and LSW
Loop VDC, SW

Recirculation Spray Outside 2 pumps and 2 Heat Exchangers, 2
Loop Casing Cooling pumps, Casing

Cooling Tank (20. 24)

RHR (23) Pumps PlA, P1B, and 2 Heat 4.16 kVAC (1H, 1J), 125 VDC, SGTR
I Exchangers CCW

CD
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CA)
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Table 2 (continued)

Affected Systems Major Components Support Systems Initiating Event Scenarios

Service Water (shared 4 primary (one pump per unit 4.16 kV AC, 480 VAC, SSPS LSW
between both units) normally in operation), 2 auxiliary

pumps for both units (12)

Solid State Protection Trains A, B 120 VAC (Vital Bus Channels 1, 11, All
System (SSPS) III, IV)

Notes:

1. The AFW pumps do not require component or room cooling. Service water and fire protection can be used as backup water supplies for the AFW
pumps.

2. The turbine-driven pump turbine inlet valves require instrument air and DC power for control. However, on loss of either instrument air or DC
power the valves fail open allowing steam flow to the pump turbine.

3. Each diesel generator is a self-contained unit. The diesels are self-cooled (water cooled with water-air radiators), are provided with self-contained
starting air systems, batteries, take suction directly from outside air, and are each provided with separate day tanks. The EDG output breaker
requires vital DC to operate.

4. The Fire Protection and Primary Grade Water Systems can provide backup pump cooling.

5. The unit conventions in the support systems is for Unit 1.

6. The plant internal event CDF is 6.1 E-6 (including 1.6E-6 contribution from ISLOCA) per reactor-year based on NOA (year 2000) update; Internal
Flooding CDF is about 4.OE-6 per reactor-year.

CD 7. Bearing Cooling is a backup heat sink to SW for Unit 1 only.

" 8. IA accumulators provide a backup source of air.
CO
CD

-. 9. There are two swing battery chargers. Each of them can supply power to one of two 125 VDC panels. The battery chargers cannot carry SI loads
by themselves initially and require the availability of the batteries. The licensee's PRA, however, has modeled them as if either the batteries or

o chargers can carry the SI loads. Loss of a panel battery is treated as loss of the associated DC in the SDP notebook for all initiators when
C) actuation of SI is expected.0Co
Wo



Z Table 2 (continued)

> 10. The Compressed Air system consists of three individual subsystems: Service Air subsystem, Instrument Air (IA) subsystem, and Containment
Instrument Air subsystem. Service Air normally feeds all loads. Normally, the Containment Instrument Air subsystem is secured and the plant
IA subsystem supplies air to all loads upon failure of Service Air. There are a total of four compressors; two service air and two IA compressors

0 for both units. The two Service Air compressors are normally running and feeding a common header shared by both units. The IA compressors
r will auto start upon loss of Service Air compressors. Each IA compressor is fed from the associated H bus in each unit.

11. Each IA Compressor is associated with one unit in terms of power supply and control, and discharges to individual IA receivers.

12. In the lake-to-lake mode of operation the two auxiliary pumps can be used as a backup to the main SW.

13. There is about four hours of fuel in the day tank. There are two trains of fuel oil transfer pumps per each EDG.

14. The valves of the pressurizer main spray and Aux Spray fail closed on a loss of air or power.

15. There is an air backup for AFW flow control valves sufficient for 30 minutes. This will temporarily prevent SG overfill and allow manual isolation
of the AOV operated control valve and use of the bypass MOV for flow control.

16. CCW pumps are air cooled and SW is just needed for the CCW heat exchangers.

17. The CCW containment isolation valves go shut on loss of air or DC (H bus).

18. On loss of air the SW valve to the chillers go fully open and could cause the trip of the AHUs if the temperature drops below 60 degree F. Manual
action is required to recover the ESGR HVAC.

19. Two of the SG PORVs are fed from the H bus (A and B); the C SG PORV is fed from the J bus. There is a manual valve that can be used to block
the SG PORV when the system is depressurized and cooled (for SGTR after late depressurization and cooldown).

20. The casing pumps are required to provide net positive suction head .(NPSH) for outside recirculation only.

CD 21. There are three sets of batteries in the switchyard that can provide 8 hours of DC power for breaker operation and restoration of offsite power.

- 22. The seal injection could be manually cross-tied between the two units.co
CD,
r. 23. The benchmarking report identifies these cases as overestimates by one color and discusses the reasons behind them. These cases are: one
-A. EDG, SBO DG, one accumulator, one MDAFW pump, one TDAFW pump, one SG PORV, one PORV fails to open or to reclose, one inside
P recirculation spray pump, failure of RHR drop line valve, operator failure to conduct emergency boration after ATWS, and operator failure to cross-
Co tie the seal injection between the two units. The benchmarking report should be consulted for those inspection findings relating to these items.
0W
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- 24. The benchmarking report identifies these cases as overestimate by two or more colors: 125 VDC, one battery, one air compressor, one MSIV
> fail to close, and one LHSI pump. The benchmarking report should be consulted for those inspection findings relating to these items.

25. The benchmarking report identified the failure of seal injection due to failure of either injection valves to remain open as an underestimate by one
color. The benchmarking report should be consulted for the inspection findings relating to these valves.

26. All inspection findings on loss of one CC pump at North Anna Units 1 and 2 are considered to be Green by the SDP notebook. Total loss of CC
will not cause a reactor trip, but will result in manual reactor trip before RCP bearing temperature exceeds the procedural limit. The trip will
behave similar to a transient if the operator trips RCPs in time. Failure to trip RCPs could potentially result in seal LOCA. The availability of
charging and other systems not affected by the loss of CC will make the contribution of such sequences negligible.

27. There is a backup nitrogen supply to the PORVs from nitrogen reserve tanks.

28. Inspection finding on loss of one chiller or one air handling unit is examined and found to be always Green.

CD
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1.3 SDP WORKSHEETS

This section presents the SDP worksheets to be used in the Phase 2 evaluation of the inspection
findings for the North Anna Power Station, Units 1 and 2. The SDP worksheets are presented for
the following initiating event categories:

1. Transients (Reactor Trip) (TRANS)
2. Transients Without PCS (TPCS)
3. Small LOCA (SLOCA)
4. Stuck-open PORV (SORV)
5. Medium LOCA (MLOCA)
6. Large LOCA (LLOCA)
7. Loss of Offsite Power (LOOP)
8. Steam Generator Tube Rupture (SGTR)
9. Main Steam Line Break Outside Containment (MSLB)
10. Anticipated Transients Without Scram (ATWS)
11. Loss of Instrument Air (LIA)
12. Loss of a 4.16 kV Bus (1J) (L4KVJ)
13. Loss of a 4.16 kV Bus (1H) (L4KVH)
14. Loss of a 125 VDC Bus (LDC)
15. Loss of Service Water (LSW)
16. LOOP with Loss of One Emergency AC Bus (LEAC)
17. Interfacing System LOCA (ISLOCA)

North Anna 1 & 2 -15- Rev. 1, Sept. 10, 2003



z
0

90

Table 3.1 SDP Worksheet for North Anna, Units I and 2 - Transients (Reactor Trip) (TRANS)

Safety Functions Needed: Full Creditable Mitigation Capability for Each Safety Function:
Secondary Heat Removal (AFW) 1/2 MDAFW trains (1 multi-train system) or 1/1 TDAFW train (1 ASD train)
Power Conversion System (PCS) 1/3 Main Feedwater (MFW) trains and 1/3 Condensate pump trains

(operator action = 2) (1)
Early Inventory, High Pressure Injection (EIHP) 1/2 Charging trains (3 pumps) (1 multi-train system)
Primary Heat Removal, Feed/Bleed (FB) 1/2 PORVs open for Feed/Bleed (operator action = 2) (2)

High Pressure Recirculation (HPR)t 3 ) 1/2 Charging trains with 1/2 LHSI pump trains (1 multi-train system)
Recirculation Spray (RS) 1/2 Inside RS loop with (1A or 1B) pumps or 1/2 Outside RS loop with (2A or 2B) pumps

(1 multi-train system)(4)

Circle Affected Functions IEL Remaining Mitigation Capability Rating Recovery Results
for Each Affected Sequence Credit

1 TRANS - AFW - PCS - RS (4)
1 + 4 + 2 +3 10

2 TRANS - AFW - PCS - HPR (5)
1 + 4+ 2+3 10

3 TRANS - AFW - PCS - FB (6)
1 +4 + 2+2 9

4 TRANS - AFW - PCS - EIHP (7)
1 +4 + 2+3 10

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

CD

CD

C)

If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria are met: 1) sufficient time is
available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under conditions similar
to the scenario assumed, and 5) any equipment needed to complete these actions is available and ready for use.
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; Notes:

" 1 Restoring main feedwater has a Human Error Probability (HEP) value of 2.45E-3 for most transients in the licensee's PRA. A credit of 2 is
generically assigned which includes both the HEP as well as the hardware failure probability.

2. The bleed path success criteria for Feed and Bleed is 1/2 PORVs if opened in the first 30 minutes, and 2/2 PORVs if opened 30 minutes after
loss of secondary heat removal. The HEP assessed in the PRA is 2.95E-1 for the first 30 minutes and 3.05E-3 after 30 minutes. The SDP
assigns a credit of 2 when there are two PORVs available for opening and a credit of 1 when one PORV is lost as a result of the initiator (e.g.,
Loss of DC) with the exception of SORV scenarios where one PORV is assumed stuck fully/partially open.

3. For transients, RCS depressurization before recirculation is not certain, so the PRA only models high pressure recirculation. ORS can be
manually aligned as backup for low head recirculation for NAPS Unit 1. Change over to High Head Recirculation automatically takes place on
RWST low level.

4. There are commonalities between the inside and outside RS systems, such as plugging of containment sump and failure of SW as a support
system. Accordingly, a credit of 1 multi-train system is used.

CD
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Table 3.2 SDP Worksheet for North Anna, Units 1 and 2 - Transients Without PCS (TPCS)

Safety Functions Needed: Full Creditable Mitigation Capability for Each Safety Function:
Secondary Heat Removal (AFW) 1/2 MDAFW trains (1 multi-train system) or 1/1 TDAFW train (1 ASD train) through 1/3

SGs and associated 1/1 ADV or 1/5 safety relief valves
Early Inventory, High Pressure Injection (EIHP) 1/2 Charging trains (3 pumps) (1 multi-train system)
Primary Heat Removal, Feed/Bleed (FB) 1/2 PORVs open for Feed/Bleed (operator action = 2) (1)

High Pressure Recirculation (HPR)(2 ) 1/2 Charging trains with 1/2 LHSI pump trains (1 multi-train system)
Recirculation Spray (RS) 1/2 Inside RS loop with (1A or 1B) pumps or 1/2 Outside RS loop with (2A or 2B) pumps

(1 multi-train system) (3)

Circle Affected Functions IEL Remaining Mitigation Capability Rating Recovery Results
for Each Affected Sequence Credit

1 TPCS - AFW - RS (3)
1 + 4+3 8

2 TPCS- AFW- HPR (4)
1 + 4 + 3 8

3 TPCS - AFW - FB (5)
1 + 4+2 7

4 TPCS - AFW - EIHP (6)
1 + 4 + 3 8

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria are met: 1) sufficient time is
available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under conditions similar
to the scenario assumed, and 5) any equipment needed to complete these actions is available and ready for use.
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Notes:

1 The bleed path success criteria for Feed and Bleed is 1/2 PORVs if opened in the first 30 minutes, and 2/2 PORVs if opened 30 minutes after
loss of secondary heat removal. The human error probability assessed in the PRA is 2.95E-1 for the first 30 minutes and 3.05E-3 after 30
minutes. The SDP assigns a credit of 2 when there are two PORVs available for opening and a credit of 1 when one PORV is lost as a result

9of the initiator (e.g., Loss of DC) with the exception of SORV scenarios where one PORV is assumed stuck fully/partially open.NJ

2. For transients, RCS depressurization before recirculation is not certain, so the PRA only models high pressure recirculation. ORS can be
manually aligned as backup for low head recirculation for NAPS Unit 1. Change over to High Head Recirculation automatically takes place on
RWST low level.

3. There are commonalities between the inside and outside RS systems, such as plugging of containment sump and failure of SW as a support
system. Accordingly, a credit of 1 multi-train system is used.

Co
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Table 3.3 SDP Worksheet for North Anna, Units 1 and 2 - Small LOCA (SLOCA)

Safety Functions Needed:
Early Inventory, High Pressure Injection (EIHP)
Secondary Heat Removal, 1/3 SGs (AFW1)
Secondary Heat Removal, 2/3 SGs (AFW2)
Primary Heat Removal, Feed/Bleed (FB)
RCS Cooldown/Depressurization (RCSDEPI)

RCS Cooldown and Depressurization, No EIHP
(RCSDEP2)
Low Pressure Cooling (LPC)
High Pressure Recirculation (HPR)
Low Pressure Recirculation (LPR)
Recirculation Spray (RS)

Full Creditable Mitigation Capability for Each Safety Function:
1/2 Charging trains (3 pumps) (1 multi-train system)
1/2 MDAFW trains (1 multi-train system) or 1/1 TDAFW train (1 ASD train) to 1/3 SGs
2/3 AFW trains to 2/3 SGs (1 multi-train system)
1/2 PORVs open for Feed/Bleed (operator action = 2) (3)

Operator depressurizes and cools down RCS using 1/3 ADVs & (1/2 Pzr sprays or 1/2
PORVs or 1/1 Aux Spray) (operator action = 3) (1)
Operator depressurizes and cools down RCS using 2/3 ADVs & 1/2 Pzr sprays (operator
action = 2) (2)
2/2 LHSI pump trains and 2/3 Accumulators (1 train)
1/2 Charging trains with 1/2 LHSI pump trains (1 multi-train system)(4)
1/2 LHSI pump trains (1 multi-train system)(4)
1/2 Inside RS loop with (1A or 1B) pumps or 1/2 Outside RS loop with (2A or 2B) pumps
(1 multi-train system) (')

Circle Affected Functions IEL Remaining Mitigation Capability Rating Recovery Results
for Each Affected Sequence Credit

1 SLOCA - RS (2, 5, 8, 12)
3 +3 6

2 SLOCA - LPR (3, 13)
3 + 3 6

3 SLOCA - RCSDEP1 - HPR (6)
3 + 3 + 3 9

4 SLOCA - AFW1 - HPR (9)
3 + 4 + 3 10

5 SLOCA - AFW1 - FB (10)
3 + 4 + 2 9

6 SLOCA - EIHP - LPC (14)
3 + 3+2 8

7 SLOCA - EIHP - RCSDEP2 (15)
3 + 3+ 2 8
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> 3 + 3+ 3 9

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

PQ1N3

If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria are met: 1) sufficient time is
available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under conditions similar
to the scenario assumed, and 5) any equipment needed to complete these actions is available and ready for use.

Notes:

1. The human error probability (HEP) value for depressurizing RCS during SLOCA to allow for low pressure recirculation is 8.5E-4 per demand
in the licensee's PRA. A credit of 3 is assigned.

rI)
-" 2. The HEP value for rapid depressurization of primary is 8.25E-3 per demand in the licensee's PRA. A credit of 2 is therefore assigned.

3. The bleed path success criteria for Feed and Bleed is 1/2 PORVs if opened in the first 30 minutes, and 2/2 PORVs if opened 30 minutes after
loss of secondary heat removal. The human error probability assessed in the PRA is 2.95E-1 for the first 30 minutes and 3.05E-3 after 30
minutes. The SDP assigns a credit of 2 when there are two PORVs available for opening and a credit of 1 when one PORV is lost as a result
of the initiator (e.g., Loss of DC) with the exception of SORV scenarios where one PORV is assumed stuck fully/partially open.

4. Change over for HPR and LPR is automatic. The change over takes place on low RWST level.

5. There are commonalities between the inside and outside RS systems, such as plugging of containment sump and failure of SW as a support
system. Accordingly, a credit of 1 multi-train system is used.
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Table 3.4 SDP Worksheet for North Anna, Units 1 and 2 - Stuck-open PORV (SORV)

Safetv Functions Needed:
Isolation of Small LOCA (BLK)
Early Inventory, High Pressure Injection (EIHP)
Secondary Heat Removal, 1/3 SGs (AFW1)
Secondary Heat Removal, 2/3 SGs (AFW2)
Primary Heat Removal, Feed/Bleed (FB)
RCS Cooldown/Depressurization (RCSDEP1)

RCS Cooldown and Depressurization, No EIHP
(RCSDEP2)
Low Pressure Cooling (LPC)
High Pressure Recirculation (HPR)
Low Pressure. Recirculation (LPR)
Recirculation Spray (RS)

Full Creditable Mitigation Capability for Each Safety Function:
The closure of the block valve associated with stuck open PORV (1 train)
1/2 Charging trains (3 pumps) (1 multi-train system)
1/2 MDAFW trains (1 multi-train system) or 1/1 TDAFW train (1 ASD train) to 1/3 SGs
2/3 AFW trains to 2/3 SGs (1 multi-train system)
Operator conducts Feed/Bleed using 1/1 remaining PORV (operator action = 2) (3)

Operator depressurizes and cools down RCS using 1/3 ADVs & 1/2 Pzr sprays or 1/1
remaining PORV or 1/1 Aux Spray (operator action = 3) (1)
Operator depressurizes and cools down RCS using 2/3 ADVs & 1/2 Pzr sprays (operator
action = 2) (2)

2/2 LHSI pump trains and 2/3 remaining Accumulators (1 train)
1/2 Charging trains with 1/2 LHSI pump trains (1 multi-train system) (4)

1/2 LHSI pump trains (1 multi-train system)(4 )
1/2 Inside RS loop with (1A or 1B) pumps or 1/2 Outside RS loop with (2A or 2B) pumps
(1 multi-train system)'(')

Circle Affected Functions IEL Remaining Mitigation Capability Rating Recovery Results
for Each Affected Sequence Credit

1 SORV- BLK- RS (3, 6, 9, 13)
3 + 2 +3 8

2 SORV - BLK - LPR (4,14)
3 +2+3 8

3 SORV - BLK - RCSDEP1 - HPR (7)
3 +2+ 3 +3 11

4 SORV - BLK - AFW1 - HPR (10)
3 + 2 + 4 + 3 12

5 SORV- BLK-AFW1 - FB (11)
3 +2+ 4 +2 11

6 SORV- BLK- EIHP- LPC (15)
3 +2+3 + 2 10

7 SORV - BLK - EIHP - RCSDEP2 (16)
3 +2+ 3+ 2 10
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> 3 +2+ 3+ 3 11

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

9o

If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria are met: 1) sufficient time is
available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under conditions similar
to the scenario assumed, and 5) any equipment needed to complete these actions is available and ready for use.

Notes:

1. The human error probability (HEP) value for depressurizing RCS during SLOCA to allow for low pressure recirculation is 8.5E-4 per demand
in the licensee's PRA. A credit of 3 is assigned.

co 2. The HEP value for rapid depressurization of primary is 8.25E-3 per demand in the licensee's PRA. A credit of 2 is therefore assigned.

3. The bleed path success criteria for Feed and Bleed is 1/2 PORVs if opened in the first 30 minutes, and 2/2 PORVs if opened 30 minutes after
loss of secondary heat removal. The human error probability assessed in the PRA is 2.95E-1 for the first 30 minutes and 3.05E-3 after 30
minutes. The SDP assigns a credit of 2 when there are two PORVs available for opening and a credit of 1 when one PORV is lost as a result
of the initiator (e.g., Loss of DC) with the exception of SORV scenarios where one PORV is assumed stuck fully/partially open.

4. Change over for HPR and LPR is considered automatic in the PRA. The change over takes place on low RWST level.

5. There are commonalities between the inside and outside RS systems, such as plugging of containment sump and failure of SW as a support
system. Accordingly, a credit of 1 multi-train system is used.
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Table 3.5 SDP Worksheet for North Anna, Units 1 and 2 - Medium LOCA (MLOCA)

Safety Functions Needed: Full Creditable Mitigation Capability for Each Safety Function:
Early Inventory, High Pressure Injection (EIHP) 1/2 Charging trains (3 pumps) (1 multi-train system)
High Pressure Recirculation (HPR) 1/2 Charging trains with 1/2 LHSI pump trains (1 multi-train system) (1)

Recirculation Spray (RS) 1/2 Inside RS loop with (1A or 1B) pumps or 1/2 Outside RS loop with (2A or 2B) pumps
in spray mode (1 multi-train system) (2)

Circle Affected Functions IEL Remaining Mitigation Capability Rating Recovery Results
for Each Affected Sequence Credit

1 MLOCA- RS (2)
4 +3 7

2 MLOCA - HPR (3)
4 + 3 7

3 MLOCA- EIHP (4)
4 + 3 7

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria are met: 1) sufficient time is
available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under conditions similar
to the scenario assumed, and 5) any equipment needed to complete these actions is available and ready for use.

(D

N.)

C)

Notes:

1. Change over for HPR is considered automatic in the PRA. The change over takes place on low RWST level.

2. There are commonalities between the inside and outside RS systems, such as plugging of containment sump and failure of SW as a support
system. Accordingly, a credit of 1 multi-train system is used.
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Table 3.6 SDP Worksheet for North Anna, Units I and 2 - Large LOCA (LLOCA)

Safety Functions Needed: Full Creditable Mitigation Capability for Each Safety Function:
Early Inventory, Accumulators (EIAC) 2/2 remaining accumulators (1 train)
Early Inventory, Low Pressure Injection (EILP) 1/2 LHSI pump trains (1 multi-train system)
Quench Spray (QS)(') 1/2 QS pumps drawing from RWST (1 multi-train system)
Recirculation Spray (RS) [1/2 Inside RS loop(2 pumps) or 1/2 Outside RS loop(2 pumps)] (1 multi-train system)(41

Outside Recirculation Spray (ORS) 1/2 Outside RS loop (2 pumps) and 1/2 casing pumps (1 train)(3 )
Low Pressure Recirculation (LPR) 1/2 LHSI pump trains (1 multi-train system) (2)

Hot Leg Recirculation (HLR) Operator transfers from cold leg to hot leg recirculation (operator action = 3)

Circle Affected Functions IEL Remaining Mitigation Capability Rating Recovery Results
for Each Affected Sequence Credit

1 LLOCA - HLR (2, 6)
5 + 3 8

2 LLOCA - LPR (3, 7)
5 +3 8

3 LLOCA - RS (4)
5 +3 8

4 LLOCA - QS - ORS (8)
5 +3 + 2 10

5 LLOCA - EILP (9)
5 +3 8

6 LLOCA - EIAC (10)
5 + 2 7

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria are met: 1) sufficient time is
available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under conditions similar
to the scenario assumed, and 5) any equipment needed to complete these actions is available and ready for use.
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Notes:

1. A high containment pressure (28 psia) signal initiates both QS pumps. Successful operation of a QS pump is needed to fill the containment
Msump for required NPSH for inside RS pumps.

0 2. Change over for LPR is considered automatic in the PRA. The change over takes place on low RWST level.

3. For the outside recirculation, operation of the casing pump is required to satisfy the requirement for NPSH. A major contributor to system failure
is from the casing cooling failure from temporary strainers. These strainers are assumed to have been installed during construction as
temporary and have been left in service. A mitigation credit of 1 train is assigned.

4. There are commonalities between the inside and outside RS systems, such as plugging of containment sump and failure of SW as a support
system. Accordingly, a credit of 1 multi-train system is used.
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Table 3.7 SDP Worksheet for North Anna, Units 1 and 2 - Loss of Offsite Power (LOOP)

Safety Functions Needed:
Emergency AC Power (EAC)
RCP Seal Integrity (SEAL)(1)
Turbine-driven AFW Pump (TDAFW)

SBO DG or Recovery of Offsite Power in 1 Hr
(SBO/REC1)
Secondary Heat Removal (AFW)

Recovery of AC Power in < 3 Hrs (REC3)
Early Inventory, High Pressure Injection (EIHP)
Primary Heat Removal, Feed/Bleed (FB)
High Pressure Recirculation (HPR)
Recirculation Spray (RS)

Full Creditable Mitigation Capability for Each Safety Function:
1/2 Emergency Diesel Generators (1 multi-train system)
RCP Seal Intact (Credit =1)
1/1 TDP train of AFW (1 ASD train) through 1/3 SGs and associated 1/5 safety
relief valves
1/1 SBO DG or AC recovery in 1 hour (operator action = 1)

1/2 MDAFW trains (1 multi-train system) or 1/1 TDAFW train (1 ASD train) through
1/3 SGs and associated 1/1 ADV or 1/5 safety relief valves
Recovery of offsite power within 3 hours (operator action = 1) (2)

1/2 Charging trains (3 pumps) (1 multi-train system)
1/2 PORVs for feed and bleed (operator action = 2)
1/2 Charging trains with 1/2 LHSI pump trains (1 multi-train system) (3)

1/2 Inside RS loop with (1A or 1B) pumps or 1/2 Outside RS loop with (2A or 2B)
pUMPS I IUILI-LraI d Yl Lelll)

Circle Affected Functions IEL Remaining Mitigation Capability Rating Recovery Results
for Each Affected Sequence Credit

1 LOOP- AFW- RS (1)
2 +4 +3 9

2 LOOP- AFW- HPR (1)
2 +4 +3 9

3 LOOP- AFW- FB (1)
2 +4 +2 8

4 LOOP- AFW- EIHP (1)
2 +4 +3 9

5 LOOP - EAC - SBO/REC1 - REC3 (4)
2 +3+ 1 + 1 7

6 LOOP - EAC - TDAFW - RS (6, 17)
2 +3+ 1 +3 9
(AC Recovered)
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7 LOOP - EAC - TDAFW - HPR (7,18)
2 +3+ 1 + 3 9
(AC Recovered)

8 LOOP - EAC - TDAFW - FB (8,19)
2 +3+ 1 +2 8
(AC Recovered)

9 LOOP - EAC - TDAFW - EIHP (9, 20)
2 +3+ 1 + 3 9
(AC Recovered)

10 LOOP- EAC - TDAFW- SBO/REC1 (10, 21)
2 + 3 + 1 + 1 7

11 LOOP- EAC- SEAL- RS (12)
2 +3+ 1 +3 9
(AC Recovered)

12 LOOP - EAC - SEAL - HPR (13)
2 +3+ 1 + 3 9
(AC Recovered)

13 LOOP - EAC - SEAL - EIHP (14)
2 +3+ 1 + 3 9
(AC Recovered)

14 LOOP - EAC - SEAL - SBO/REC1 (15)

2 +3+ 1 + 1 7

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

CD)

*0
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If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteda are met: 1) sufficient time is
available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under conditions similar
to the scenario assumed, and 5) any equipment needed to complete these actions is available and ready for use.
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- Notes:

" 1. In this worksheet, the current NRC's position on the RCP seal model for qualified high temperature Westinghouse seals known as "WOG 2000"
amodel was utilized. It is therefore assumed that seal LOCA may occur within 15 minutes with 0.2 probability during the SBO scenarios. As a

consequence of this model, the alignment of the SBO DG (AAC) is treated as a recovery of AC power in 1 hour but not as a means to protect
0 the RCP seals. The licensee estimated that AAC alignment would take at least 30 minutes to complete.

2. The failure to recover offsite power in 90 minutes is 0.34 and in 8 hours is 0.04. A credit of 1 is given for recovery of AC in 1 hour, largely due
to alignment of the SBO DG. A credit of 1 is given for recovery of AC power in 3 hours corresponding to core uncovery as a result of RCP seal
failure consistent with the PRA estimate. For those inspection findings on the SBO DG, the SDP is evaluated by not crediting the RECI.

3. Change over for HPR and LPR is considered automatic in the PRA. The change over takes place on low RWST level.
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Table 3.8 SDP Worksheet for North Anna, Units 1 and 2 - Steam Generator Tube Rupture (SGTR)

Safety Functions Needed:
Early Inventory, High Pressure Injection (EIHP)
Secondary Heat Removal (AFW)
Secondary Hear Removal, No EIHP (AFWI)
Primary Heat Removal, Feed/Bleed (FB)
Pressure Equalization (EQ)

RCS Depressurization (RCSDEP)

High Pressure Recirculation (HPR)
Residual Heat Removal (RHR)

Recirculation Spray (RS)

Full Creditable Mitigation Capability for Each Safety Function:
1/2 Charging trains (3 pumps) (1 multi-train system)
1/2 MDPs of AFW (1 multi-train system) or 1/1 TDP of AFW (1 ASD train)
Any 2/3 AFW trains (1 multi-train system)
1/2 PORVs open for Feed and Bleed (operator action = 2) (2)

Operator isolates the ruptured SG and depressurizes RCS using 1/1 SG ADV (on each
SG fed by AFW) or opening of 1/2 PORVs to reduce primary pressure to less than
setpoint of relief valves of SG (operator action = 2) (1)
Operator depressurizes RCS using (1/2 Pzr main Spray or 1/2 PORVs or 1/1 Aux
Spray) and (1/2 ADVs or 1/2 condenser steam dump valves) (operator action = 3)(3)

1/2 Charging trains with 1/2 LHSI pump trains for recirculation (1 multi-train system) (4)

Operator aligns 1/2 RHR pumps with CCW flow to 1/2 RHR-HXs through one drop line
valve for shutdown cooling (1 train)
1/2 Inside RS loop with (1A or 1B) pumps or 1/2 Outside RS loop with (2A or 2B) pumps
(1 multi-train
system) (5)

Circle Affected Functions IEL Remaining Mitigation Capability Rating Recovery Results
for Each Affected Sequence Credit

1 SGTR - EQ - RHR (3)
3 +2+ 2 7

2 SGTR - EQ - RCSDEP (4)
3 +2+ 3 8

3 SGTR - AFW - RS (6)
3 +4+3 10

4 SGTR - AFW - HPR (7)
3 +4+ 3 10

5 SGTR - AFW - EQ (8)
3 +4+2 9

6 SGTR - AFW - FB (9)
3 +4+2 9
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7 SGTR - EIHP - RCSIDEP (111)
3 +3 + 3 9

8 SGTR -EIHP - EQ (12)
3 +3 + 2 8

9 SGTR -EIHP -AFW1 (13)
3 +3 +3 9

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria are met: 1) sufficient time is
available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under conditions similar
to the scenario assumed, and 5) any equipment needed to complete these actions is available and ready for use.

(I

Notes:

1. Operator failure probability to isolate the faulted SG and depressurize below the relief valve/ADV setpoint is estimated at 3.65E-3. A generic
credit of 2 is assigned which includes the failure of the relief valve to reseat following the initial pressure increase.

2. The bleed path success criteria for Feed and Bleed is 1/2 PORVs if opened in the first 30 minutes, and 2/2 PORVs if opened 30 minutes after
loss of secondary heat removal. The human error probability (HEP) assessed in the PRA is 2.95E-1 for the first 30 minutes and 3.05E-3 after
30 minutes. The SDP assigns a credit of 2 when there are two PORVs available for opening and a credit of 1 when one PORV is lost as a result
of the initiator (e.g., Loss of DC) with the exception of SORV scenarios where one PORV is assumed stuck fully/partially open.

3. The HEP value for depressurizing RCS during SGTR to reach RHR entry criteria is 8.5E-4 per demand in the licensee's PRA. A credit of 3 is
assigned.

4. Change over for HPR and LPR is considered automatic in the PRA. The change over takes place on low RWST level.

5. There are commonalities between the inside and outside RS systems, such as plugging of containment sump and failure of SW as a support
system. Accordingly, a credit of 1 multi-train system is used.
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Table 3.9 SDP Worksheet for North Anna, Units 1 and 2 - Main Steam Line Break Outside
Containment (MSLB) (1)

Safety Functions Needed:
MSLB Isolated (MSIV3)
MSLB Isolated (MSIV2)
Early Inventory, High Pressure Injection (EIHP)
Secondary Heat Removal (AFW)

Feedwater Valves Close (FWVC)

Stop Injection (STIN)
Primary Heat Removal, Feed/Bleed (FB)
High Pressure Recirculation (HPR)( 4)

Recirculation Spray (RS)

Full Creditable Mitigation Capability for Each Safety Function:
3/3 Main Steam Trip Valves close (1 train) (2)

2/2 remaining Main Steam Trip Valves close (1 train)
1/2 Charging trains (3 pumps) (1 multi-train system)
1/2 MDAFW trains (1 multi-train system) or 1/1 TDAFW train (1 ASD train)
through 1/2 SGs and associated 1/1 ADV or 1/5 safety relief valves
Operators close the valves feeding the SG whose Main Steam Trip Valve did not
close (1 train)
Operators stop high pressure injection (operator action = 2)
1/2 PORVs open for Feed/Bleed (operator action = 2) (3)

1/2 Charging trains with 1/2 LHSl pump trains (1 multi-train system)
1/2 Inside RS loop with (1A or 1B) pumps or 1/2 Outside RS loop with (2A or 2B)

Circle Affected Functions IEL Remaining Mitigation Capability Rating Recovery Results
for Each Affected Sequence Credit

1 MSLB - MSIV3 - STIN - RS (4)
3 + 2 +2 +3 10

2 MSLB - MSIV3 - STIN - HPR (5)
3 + 2 + 2 + 3 10

3 MSLB - MSIV3 - FWVC - STIN (7)
3 + 2 + 2 + 2 9

4 MSLB - MSIV3 - AFW - RS (9)
3+ 2 + 4+3 12

5MSLB-MSIV3 -AFW-HPR (10)
3 +.2 + 4+ 3 12

6 MSLB- MSIV3- AFW- FB (11)
3+ 2 + 4+2 11

7 MSLB- MSIV3 - EIHP- FWVC (13)
3+ 2 + 3+ 2 10
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8 MSLB - MSIV3 - EIHP - AFW (14)
3+ 2 + 3+4 12

9 MSLB - MSIV3 - MSIV2 (15)
3 + 2 + 2

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria are met: 1) sufficient time is
available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under conditions similar
to the scenario assumed, and 5) any equipment needed to complete these actions is available and ready for use.

Notes:

c 1. After a main steam line break, a major concern is pressurized thermal shock (PTS). We assumed it leads to core damage.

2. There are non-return check valves (NRVs) in series with MSIVs which can protect 12 feet out of 22 feet of the Main Steam Line outside
containment if any of the MSIVs fail to close.

3. The bleed path success criteria for Feed and Bleed is 1/2 PORVs if opened in the first 30 minutes, and 2/2 PORVs if opened 30 minutes after
loss of secondary heat removal. The human error probability assessed in the PRA is 2.95E-1 for the first 30 minutes and 3.05E-3 after 30
minutes. The SDP assigns a credit of 2 when there are two PORVs available for opening and a credit of 1 when one PORV is lost as a result
of the initiator (e.g., Loss of DC) with the exception of SORV scenarios where one PORV is assumed stuck fully/partially open.

4. Change over to High Head Recirculation automatically takes place on RWST low level.

5. There are commonalities between the inside and outside RS systems, such as plugging of containment sump and failure of SW as a support
system. Accordingly, a credit of 1 multi-train system is used.
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Table 3.10 SDP Worksheet for North Anna, Units I and 2 - Anticipated Transients Without Scram (ATWS)

Safety Functions Needed: Full Creditable Mitigation Capability for Each Safety Function:
Turbine Trip (TTP) AMSAC trips the turbine and starts AFW (1 train)
Secondary Heat Removal (AFW) 2/3 AFW trains (1 multi-train system)
Primary Relief (SRV) 3/3 SRVs with 2/2 PORVs with associated block valves open (1 train)
Emergency Boration (HPI) Operator conducts emergency boration using 1/2 charging pumps (1) (operator

action = 2)

Circle Affected Functions IEL Remaining Mitigation Capability Rating Recovery Results
for Each Affected Sequence Credit

1 ATWS- HPI (2)
6 + 2 8

2 ATWS - SRV (3)
6 + 2 8

3 ATWS - AFW (4)
6 + 3 9

4 ATWS - TTP (5)
6 + 2 8

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria are met: 1) sufficient time is
available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under conditions similar
to the scenario assumed, and 5) any equipment needed to complete these actions is available and ready for use.

CID
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Note:

1. Sufficient time is not available to align the third pump. No credit is given to the third pump.
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Table 3.11 SDP Worksheet for North Anna, Units 1 and 2 - Loss of Instrument Air (LIA) (1)

Safety Functions Needed: Full Creditable Mitiaation Caoabilitv for Each Safety Function:
Prevent Solid Pressurizer (OPCH)

Trip the RCPs (RCPTRIP)
RCP Seal Integrity (SEAL)
PORV or SRV Closes (SORV)
Secondary Heat Removal (AFW)

Early Inventory, High Pressure Injection (EIHP1)
Early Inventory, High Pressure Injection (EIHP2)
Primary Heat Removal, Feed/Bleed (FB)
High Pressure Recirculation (HPR)(4 )
Recirculation Spray (RS)

Operator terminates charging flow to prevent pressurizer to go solid (2)

(operator action = 2)
Operator trips the RCPs (operator action = 3)
Potential seal failure when OPCH is successful (credit = 1)
All PORVs and SRVs reclose after opening in response of solid pressurizer (credit = 1)
1/2 MDAFW trains or 1/1 TDAFW train through 1/3 SGs and associated 1/1 ADV or 1/5
safety relief valves with manual isolation of air operated flow control valve and use of
the associated parallel MOV (operator action = 3)
1/2 Charging trains (3 pumps) if OPCH successful (operator action = 2)
1/2 Charging trains (3 pumps) (1 multi-train system) if OPCH failed
1/2 PORVs open for Feed/Bleed (operator action = 2) (3)

1/2 Charging trains with 1/2 LHSI pump trains (1 multi-train system)
1/2 Inside RS loop with (1A or 1B) pumps or 1/2 Outside RS loop with (2A or 2B) pumps
(1 multi-train system)(5)

Circle Affected Functions IEL Remaining Mitigation Capability Rating Recovery Results
for Each Affected Sequence Credit

1 LIA- AFW- RS (3, 12, 21, 27)
3+ 3+3 9

2 LIA- AFW- HPR (4,13, 22, 28)
3+ 3+ 3 9

3 LIA - AFW - FB (5, 14, 23, 29)
3+ 3 +2 8

4LIA-AFW-EIHP1 (6,15,24)
3+ 3+ 2 8

5 LIA - SEAL - RS (8)
3+ 1 +3 7

6 LIA - SEAL - HPR (9)
3+ 1 +3 7

7 LIA- SEAL- EIHP1 (10)
3+ 1 + 2 6
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8 LIA - RCPTRIP - RS (17)
3+ 3 +3 9

9 LIA - RCPTRIP - HPR (18)
3+ 3 +3 9

10 LIA- RCPTRIP- EIHP1 (19)
3+ 3 + 2 8

11 LIA- OPCH - AFW- EIHP2 (30)
3+ 2 +3 +3 11

12 LIA - OPCH - SORV - RS (32)
3+ 2 + 1 +3 9

13 LIA - OPCH - SORV - HPR (33)
3+ 2 +1 + 3 9

14 LIA - OPCH - SORV - EIHP2 (34)
3+ 2 + 1 + 3 9

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria are met: 1) sufficient time is
available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under conditions similar
to the scenario assumed, and 5) any equipment needed to complete these actions is available and ready for use.

(D
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C.)
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Notes:

1. Loss of Instrument Air is expected to cause a reactor trip on loss of MFW or main steam isolation, and loss of the following components: cooling
to RCP thermal barriers and condenser dump valves. Actuation of SI signal will cause both charging pumps to be running. The loss of IA will
cause the charging discharge valves to go fully open. Air supply is also lost to the pressurizer PORVs and to the atmospheric dump valves,
but they have backup nitrogen supply. The procedure guides the operator to trip the charging in order to prevent the pressurizer from going
solid since the charging flow will be maximized. The termination of charging flow combined with isolation of cooling to RCP could result in loss
of RCP seals in 15 minutes with a probability of 0.2 .We used a generic frequency of 3 for the Loss of Instrument Air since the PRA currently
does not model this initiator.
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- 2. It will take about 25 minutes for pressurizer to go solid with one charging pump operating at maximum flow per licensee's comment. For full
>flow from two charging pumps, an estimated time of 15 minutes is assumed.

M 3. The bleed path success criteria for Feed and Bleed is 1/2 PORVs if opened in the first 30 minutes, and 2/2 PORVs if opened 30 minutes after
loss of secondary heat removal. The human error probability assessed in the PRA is 2.95E-1 for the first 30 minutes and 3.05E-3 after 30

0 minutes. The SDP assigns a credit of 2 when there are two PORVs available for opening and a credit of 1 when one PORV is lost as a resultof the initiator (e.g., Loss of DC) with the exception of SORV scenarios where one PORV is assumed stuck fully/partially open.

4. For transients, RCS depressurization before recirculation is not certain, so the PRA only models high pressure recirculation. Change over to
High Head Recirculation automatically takes place on RWST low level.

5. There are support system commonalities between the inside and outside RS systems including the plugging of containment sump. Accordingly,
a credit of 1 multi-train system is used.
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Table 3.12 SDP Worksheet for North Anna, Units 1 and 2 - Loss of a 4.16 kV Bus (1J) (L4KVJ) (1)

Safety Functions Needed: Full Creditable Mitigation Capability for Each Safety Function:
Secondary Heat Removal (AFW) 1/1 MDAFW train (1 train) or 1/1 TDAFW train (1 ASD train)
Power Conversion System (PCS) 1/2 MFW trains with 1/3 Condenser trains (operator action = 2)
Early Inventory, High Pressure Injection (EIHP) 1/1 Charging train/2 pumps (1 train)
Primary Heat Removal, Feed/Bleed (FB) 1/2 PORVs open for Feed/Bleed (operator action = 2) (2)

High Pressure Recirculation (HPR)(3) 1/1 Charging train with 1/1 LHSI pump train (1 train)
Recirculation Spray (RS) 1/1 Inside RS loop with (1A or 1B) pump or 1/1 Outside RS loop with (2A or 2B) pump

(1 train) (4)

Circle Affected Functions IEL Remaining Mitigation Capability Rating Recovery Results
for Each Affected Sequence Credit

1 L4KVJ - AFW - PCS - RS (4)
2 + 3+2+22 9

2 L4KVJ - AFW - PCS - HPR (5)
2 + 3+ 2+ 2 9

3 L4KVJ - AFW- PCS- FB (6)
2 + 3+ 2+2 9

4 L4KVJ - AFW - PCS - EIHP (7)
2 + 3+ 2+ 2 9

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

(D
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If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria are met: 1) sufficient time is
available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under conditions similar
to the scenario assumed, and 5) any equipment needed to complete these actions is available and ready for use.
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Notes:

" 1 Loss of an emergency Bus 1 J can cause a reactor trip due to loss of non-vital 480 V loads. Loss of the bus results in loss of 1 train of the safety
systems. The initiating event frequency for each bus is estimated at 1 E-2/reactor-year.

90
r' 2. The bleed path success criteria for Feed and Bleed is 1/2 PORVs if opened in the first 30 minutes, and 2/2 PORVs if opened 30 minutes after

loss of secondary heat removal. The human error probability assessed in the PRA is 2.95E-1 for the first 30 minutes and 3.05E-3 after 30
minutes. The SDP assigns a credit of 2 when there are two PORVs available for opening and a credit of 1 when one PORV is lost as a result
of the initiator (e.g., Loss of DC) with the exception of SORV scenarios where one PORV is assumed stuck fully/partially open.

3. For transients, RCS depressurization before recirculation is not certain, so the PRA only models high pressure recirculation. Change over to
High Head Recirculation automatically takes place on RWST low level.

4. A number of individual component failures can fail this function due to the 1/1 configuration. The failure probability of this function in the PRA
is approximately 8E-2 per RS system (inside or outside). Also, there are support system commonalities between the two systems including the
plugging of containment sump. Accordingly, a mitigation credit of "1 train" is assigned.
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Table 3.13 SDP Worksheet for North Anna, Units I and 2 - Loss of a 4.16 kV Bus (1H) (L4KVH) (1)

Safety Functions Needed: Full Creditable Mitigation Capability for Each Safety Function:
Power Conversion System (PCS) 1/2 MFW trains with 1/3 Condenser trains (operator action = 2)
Secondary Heat Removal (AFW) 1/1 MDAFW train (1 train) or 1/1 TDAFW train (1 ASD train)
Early Inventory, High Pressure Injection (EIHP) 1/1 Charging train/1 pump (1 train)
Charging Cross-Tie Between Units for Seal Operator provides seal injection from other unit when the remaining charging pump fails
Injection (CHX) (operator action = 2)
RCP Seal Integrity (SEAL) Integrity of RCP seals in 15 minutes (credit = 1)
Primary Heat Removal, Feed/Bleed (FB) 1/2 PORVs open for Feed/Bleed (operator action = 2) (2)

High Pressure Recirculation (HPR)(3 ) 1/1 Charging train with 1/1 LHSI pump train (1 train)
Recirculation Spray (RS) 1/1 Inside RS loop with (1A or 1B) pump or 1/1 Outside RS loop with (2A or 2B) pump

(1 train) (4)

Circle Affected Functions IEL Remaining Mitigation Capability Rating Recovery Results
for Each Affected Sequence Credit

1 L4KVH -AFW- PCS- RS (4)
2 +3 +2+2+ 9

2 L4KVH - AFW - PCS - HPR (5)
2 +3 + 2+ 2 9

3 L4KVH - PCS - AFW - FB (6)
2 +2+ 3 +2 9

4 L4KVH - EIHP - AFW - PCS (9, 12)
2 +2+ 3 + 2 9

5 L4KVH - EIHP - CHX - SEAL (13)
2 + 2_+_3 + 2 9
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S Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

90

If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria are met: 1) sufficient time is
available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under conditions similar
to the scenario assumed, and 5) any equipment needed to complete these actions is available and ready for use.

Notes:

1. Loss of an emergency Bus 1 H can cause a reactor trip due to loss of non-vital 480 V loads. Loss of the bus results in loss of two charging
pumps initially (swing pump can be aligned to J Bus manually). It will cause isolation of CCW to containment thereby causing potential for seal
failure if charging flow is lost. It also will result in loss of one IA compressor and 1 train of remaining safety systems. The initiating event
frequency for each bus is estimated at 1 E-2 per reactor-year.

L 2. The bleed path success criteria for Feed and Bleed is 1/2 PORVs if opened in the first 30 minutes, and 2/2 PORVs if opened 30 minutes after
loss of secondary heat removal. The human error probability assessed in the PRA is 2.95E-1 for the first 30 minutes and 3.05E-3 after 30
minutes. The SDP assigns a credit of 2 when there are two PORVs available for opening and a credit of 1 when one PORV is lost as a result
of the initiator (e.g., Loss of DC) with the exception of SORV scenarios where one PORV is assumed stuck fully/partially open.

3. For transients, RCS depressurization before recirculation is not certain, so the PRA only models high pressure recirculation. Change over to
High Head Recirculation automatically takes place on RWST low level.

4. A number of individual component failures can fail this function due to the 1/1 configuration. The failure probability of this function in the PRA
is approximately 8E-2 per RS system (inside or outside). Also, there are support system commonalities between the two systems including the
plugging of containment sump. Accordingly, a mitigation credit of "1 train" is assigned.
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Table 3.14 SDP Worksheet for North Anna, Units 1 and 2 - Loss of a 125 VDC Bus (LDC) (1)

Safety Functions Needed: Full Creditable Mitigation Capability for Each Safety Function:
Secondary Heat Removal (SHR) 1/1 MDAFW train (1 train) or 1/1 TDAFW train (1 ASD train) or manual restoration of 1

train of MFW (operator action = 1) with steam relief through 1/3 SGs and associated 1/1
ADV or 1/5 safety relief valves

Early Inventory, High Pressure Injection (EIHP) 1/1 Charging train (1 train)
Primary Heat Removal, Feed/Bleed (FB) 1/1 PORV open for Feed/Bleed (operator action = 1) (2)

High Pressure Recirculation (HPR)(3) 1/1 Charging train with 1/1 LHSI pump train (1 train)
Recirculation Spray (RS) 1/1 Inside RS loop with (1A or 1B) pump or 1/1 Outside RS loop with (2A or 2B) pump

(1 train) (4)

Circle Affected Functions IEL Remaining Mitigation Capability Rating Recovery Results
for Each Affected Sequence Credit

1 LDC- SHR- RS (3)
3+4+2 9

2 LDC- SHR- HPR (4)
3+4+ 2 9

3LDC-SHR-FB (5)
3+4+1 8

4 LDC- SHR- EIHP (6)
3+4 + 2 9

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

CD
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If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria are met: 1) sufficient time is
available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under conditions similar
to the scenario assumed, and 5) any equipment needed to complete these actions is available and ready for use.
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Notes:

1 Loss of a 125 VDC bus will result in loss of Main Feedwater and reactor trip. Supplies to 4160 V and 480 V switchgear is lost resulting in failure
a) of 1 train of the safety system. Turbine-driven AFW pump inlet valve fails open allowing steam flow to the pump turbine. TDAFW pump is

X assumed not to be affected. The initiating event frequency for either Bus 1-1 or Bus 1-111 is 1.77E-3/reactor-year. The combined frequency is
0 estimated at 3.5E-3/reactor-year.r~j

2. The human error probability assessed in the PRA for establishing bleed and feed cooling with 1 PORV in 30 minutes is about 0.2 and a credit
of 1 is assigned.

3. For transients, RCS depressurization before recirculation is not certain, so the PRA only models high pressure recirculation. When the RWST
level reaches its low setpoint, the low head SI system automatically changes over to the recirculation mode. The sump suction valves open
and the RWST suction valves close. The change over to high head recirculation will automatically take place on RWST low level.

4. A number of individual component failures can fail this function due to the 1/1 configuration. The failure probability of this function in the PRA
is approximately 8E-2 per RS system (inside or outside). Also, there are support system commonalities between the two systems including the
plugging of containment sump. Accordingly, a mitigation credit of "1 train" is assigned.
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Table 3.15 SDP Worksheet for North Anna, Units 1 and 2 - Loss of Service Water (LSW)('0

Safety Functions Needed: Full Creditable Mitigation Capability for Each Safety Function:
Lake to Lake Auxiliary SW (LAKESW) Operator establishes lake to lake SW through 1/2 aux SW pumps (operator action = 3)
Trip the RCPs (RCPTRIP) Operators trip the RCPs (operator action = 3)
Charging Pump Alternate Seal Cooling (CPASC) Operator provides alternate charging pump cooling from Fire Protection or Primary

Grade Water (operator action = 1) (2)

Alternate ESGR Cooling (AESGR) Operator removes blank flange and installs cross-connect piping to Bearing Cooling
(operator action = 2) (2)

Secondary Heat Removal (AFW) 1/2 MDAFW trains (1 multi-train system) or 1/1 TDAFW train (1 ASD train) with steam
relief through 1/3 SGs and associated 1/1 ADV or 1/5 safety relief valves

Circle Affected Functions IEL Remaining Mitigation Capability Rating Recovery Results
for Each Affected Sequence Credit

1 LSW - LAKESW - AFW (3)
3 + 3 + 4 10

2 LSW - LAKESW - AESGR (4)
3 + 3 + 2 8

3 LSW - LAKESW - CPASC (5)
3 + 3 + 1 7

4 LSW - LAKESW - RCPTRIP (6)
3 + 3 + 3 9

CD

CD

C)

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria are met: 1) sufficient time is
available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under conditions similar
to the scenario assumed, and 5) any equipment needed to complete these actions is available and ready for use.
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Notes:

• 1 The service water (SW) system at North Anna is common to both reactor units. It provides long term cooling in accidents (i.e., the ultimate
M' heat sink) and supplies cooling water to safety related components during normal plant operation. The loss of SW results in loss of cooling to
"-L the charging pump seal and lube oil coolers, component cooling water system heat exchangers, emergency switchgear room chiller condensers,
0 instrument air compressors, and recirculation spray system heat exchangers. On loss of cooling to the motor bearings of the RCPs, they haveto be tripped early in the scenario (from 2 to 10 minutes after detecting the loss of cooling). Those scenarios associated with the case that the

operator fails to trip RCP but recovers SW through lake to lake operation have a negligible contribution and have not been developed here.
The PRA's initiating event frequency is 6E-6/reactor-year for both reservoir to reservoir and lake to lake SW operation. The lake to lake
operation of SW is separated and explicitly modeled in this worksheet.

2. Operator action credit for alternate seal cooling and alternate ESGR cooling are based on the licensee's comments. Human error probabilities
for these actions are not available.
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Table 3.16 SDP Worksheet for North Anna, Units 1 and 2 - LOOP with Loss of One Emergency
AC Bus (LEAC) (1)

Safety Functions Needed:
PORVs Reclose (SORV)
Secondary Heat Removal (AFW)

Early Inventory, High Pressure Injection (EIHP)
RCS Cooldown/Depressurization (RCSDEP) (5)

Primary Heat Removal, Feed/Bleed (FB)
High Pressure Recirculation (HPR) (3)

Low Pressure Recirculation (LPR)
Recirculation Spray (RS)

Full Creditable Mitigation Capability for Each batety Function:
2/2 PORVs reclose (1 train)
1/1 MDAFW train (1 train) or 1/1 TDAFW train (1 ASD train) through 1/3 SGs and
associated 1/1 ADV or 1/5 safety relief valves
1/1 Charging train (1 train)
Operator depressurizes and cools down RCS using 1/3 ADVs and 1/2 PORVs (operator
action = 3)
1/1 remaining PORV opens for Feed/Bleed (operator action = 2) (2)

1/1 Charging train with 1/1 LHSI pump train (1 train)
1/1 LHSI pump train (1 train)
1/1 Inside RS loop with (1A or 1B) pump or 1/1 Outside RS loop with (2A or 2B) pump
(1 train) (4)

Circle Affected Functions IEL Remaining Mitigation Capability Rating Recovery Results
for Each Affected Seguence Credit

1 LEAC - SORV - RS (3, 6, 10)
4 + 2 + 2 8

2 LEAC - SORV- LPR (4)
4 + 2 + 2 8

3 LEAC - SORV- RCSDEP - HPR (7)
4 + 2 + 3 + 2 11

4 LEAC - SORV - EIHP (8, 13)
4 + 2 + 2 8

5 LEAC - SORV- AFW- HPR (11)
4 + 2 + 3 + 2 11

6LEAC-SORV-AFW-FB (12)
4 + 2 + 3 + 2 11
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S Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:

90
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If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria are met: 1) sufficient time is
available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under conditions similar
to the scenario assumed, and 5) any equipment needed to complete these actions is available and ready for use.

Notes:

1. North Anna has one diesel generator dedicated to each 4160 V ESF bus. If one of the diesels or one of the buses fails following a LOOP, one
train of the safety system equipment is lost. A stuck-open PORV whose block valve is connected to the failed bus cannot be isolated.

, 2. The bleed path success criteria for Feed and Bleed is 1/2 PORVs if opened in the first 30 minutes, and 2/2 PORVs if opened 30 minutes after
loss of secondary heat removal. The human error probability assessed in the PRA is 2.95E-1 for the first 30 minutes and 3.05E-3 after 30

' minutes. The SDP assigns a credit of 2 when there are two PORVs available for opening and a credit of 1 when one PORV is lost as a result
of the initiator (e.g., Loss of DC) with the exception of SORV scenarios where one PORV is assumed stuck fully/partially open.

3. For transients, RCS depressurization before recirculation is not certain, so the PRA only models high pressure recirculation. Change over to
High Head Recirculation automatically takes place on RWST low level.

4. A number of individual component failures can fail this function due to the 1/1 configuration. The failure probability of this function in the PRA
is approximately 8E-2 per RS system (inside or outside). Also, there are support commonalities between the two systems including the plugging
of containment sump. Accordingly, a mitigation credit of "1 train "is assigned.

;u 5. We assumed that IA is lost after a LOOP, so the pressurizer Aux spray is not available.

C')r,o
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Table 3.17 SDP Worksheet for North Anna, Units 1 and 2 - Interfacing System LOCA (ISLOCA)

Initiating Pathways: Mitigation Capability: Ensure Component Operability for Each Pathway
LHSI to Cold Leg Injection Line Check Valves 1-SI-83 and 1-SI-195 and two normally open MOVs, 1-SI-MOV-1890C

and D (for each of three Loops with different valve numbers)
LHSI to Hot Legs Two penetration lines for each of the Loop with a MOV and check valve (SI-MOV-

1890A and SI-207; and SI-MOV-1890B and SI-206) in each connected through two
check valves (SI-99 and SI-209)

List Affected Pathways Recovery Remaining Mitigation Capability Rating for Each Color
Credit Affected Pathway

Identify any operator recovery actions that are credited to directly restore the degraded equipment or initiating event:
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If operator actions are required to credit placing mitigation equipment in service or for recovery actions, such credit should be given only if the following criteria are met: 1) sufficient time is
available to implement these actions, 2) environmental conditions allow access where needed, 3) procedures exist, 4) training is conducted on the existing procedures under conditions similar
to the scenario assumed, and 5) any equipment needed to complete these actions is available and ready for use.

Note:

1. Information is based on the licensee's PRA. Other sources of ISLOCA are screened out in the PRA.



1.4 SDP EVENT TREES

This section provides the simplified event trees called SDP event trees used to define the accident
sequences identified in the SDP worksheets in the previous section. An event tree for the stuck-
open PORV is not included since it is similar to the small LOCA event tree. The event tree
headings are defined in the corresponding SDP worksheets.

The following event trees are included:

1. Transients (Reactor Trip) (TRANS)
2. Transients Without PCS (TPCS)
3. Small LOCA (SLOCA)
4. Stuck-open PORV (SORV)
5. Medium LOCA (MLOCA)
6. Large LOCA (LLOCA)
7. Loss of Offsite Power (LOOP)
8. Steam Generator Tube Rupture (SGTR)
9. Main Steam Line Break Outside Containment (MSLB)
10. Anticipated Transients Without Scram (ATWS)
11. Loss of Instrument Air (LIA)
12. Loss of a 4.16 kV Bus (1J) (L4KVJ)
13. Loss of a 4.16 kV Bus (1H) (L4KVH)
14. Loss of a 125 VDC Bus (LDC)
15. Loss of Service Water (LSW)
16. LOOP with Loss of One Emergency AC Bus (LEAC)
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2. RESOLUTION AND DISPOSITION OF COMMENTS

This section is composed of two subsections. Subsection 2.1 summarizes the generic

assumptions that were used for developing the Rev. 1 SDP worksheets for the PWR plants.
These guidelines were refined while addressing the plant-specific comments provided by the
licensee on the draft SDP worksheets and considering the applicability of those comments to
similar plants. These assumptions which are used as guidelines for developing the SDP
worksheets help the reader better understand the worksheets' scope and limitations. The generic
guidelines and assumptions for PWRs are given here. Subsection 2.2 documents the plant-
specific comments received on the draft version of the materials included in this notebook,
including their resolution and the changes made to the worksheets after the benchmarking.
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2.1 GENERIC GUIDELINES AND ASSUMPTIONS (PWRs)

1. Assignment of plant-specific IEs into frequency rows:

Transient (Reactortrip) (TRANS), transients without PCS (TPCS), small, medium, and large LOCA
(SLOCA, MLOCA, LLOCA), stuck-open PORV/SRV (SORV), main steam line break (MSLB),
anticipated transients without scram (ATWS), and interfacing system LOCAs (ISLOCA) are
assigned into rows based on a consideration of the industry-average frequency. Plant-specific
frequencies are considered for loss of offsite power (LOOP) and special initiators, and are
assigned to the appropriate rows in Table 1.

2. Stuck-open PORV/SRV as an IE in PWRs:

The failure of the PORVs/SRVs to re-close after opening is typically modeled within the transient
event trees subsequent to the initiators. In addition, the intermittent failure or excessive leakage
through PORVs as an initiator, albeit with much lower frequency, needed to be considered. To
account for such failures and to keep the transient worksheets simple in the SDP, a separate
worksheet for the SORV initiator was set up to explicitly model the contribution from such failures.
This SDP worksheet, and the associated event tree, is similar to that of SLOCA. The likelihood
of PORV to re-close depends on the status of pressurizer. If the pressurizer is solid, then the
likelihood would be higher than the case in which the pressurizer level is maintained. Typically,
this depends on early availability of secondary heat removal. However, a generic estimate for the
SORV initiator is used for all PWR plants in Table 1.

3. Inclusion of special initiators:

The special initiators included in the worksheets are those applicable to this plant. A separate
worksheet is included for each of them. The applicable special initiators are primarily based on
the plant-specific IPEs/PRAs. In other words, the special initiators included are those modeled
in the IPEs/PRAs unless shown to be negligible contributors. In some cases, a particular special
initiator may be added for a plant even if it is not included in the IPE/PRA, if it is included in other
plants of similar design, and is considered applicable for the plant. However, no attempt is made
at this time to have a consistent set of special initiators across similarly designed plants. Except
for the interfacing system LOCA (ISLOCA), if the occurrence of the special initiator results in a
core damage, i.e., no mitigation capability exists for the initiating event, then a separate worksheet
is not developed. For such cases, the inspection's focus is on the initiating event and the risk
implication of the finding can be directly assessed. For ISLOCA, a separate worksheet is included
noting the pathways that can lead to it.
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4. Inclusion of systems under the support system column of the Initiating Event and System
Dependency Table:

This Table shows the support systems for the support- and frontline systems. The intent is to
include only the support systems, and not the systems supporting that support system, i.e., those
systems whose failure will result in failure of the system being supported. Partial dependency,
e.g., a backup system, is not included. If they are, this should be so noted. Sometimes, some
subsystems on which inspection findings may be noted were included as a support system, e.g.,
the EDG fuel oil transfer pump as a support system for EDGs.

5. Coverage of system/components and functions included in the SDP worksheets:

The Initiators and System Dependency Table includes systems and components which are
included in the SDP worksheets and those which can affect the performance of these systems and
components. As such, direct system dependency on AC, DC, component cooling, HVAC, and
actuation systems are denoted in the table. One-to-one matching of the event tree
headings/functions to that included in the Table was not considered necessary.

6. Crediting of non-safety related equipment:

SDP worksheets credit or include safety-related equipment and also, non-safety related equipment
as used in defining the accident sequences leading to core damage. In defining the success
criteria for the functions needed, the components included are typically those covered under the
Technical Specifications (TS) and the Maintenance Rule (MR). No evaluation was performed to
assure that the components included in the worksheets are covered under TS or MR. However,
if a component was included in the worksheet, and the licensee requested its removal, it may not
have been removed if it was considered that the component is included in either the TS or the MR.

7. No credit for certain plant-specific mitigation capability:

The significance determination process (SDP) screens inspection findings for Phase 3
evaluations. Some conservative assumptions are made which result in not crediting some plant-
specific features. These assumptions are usually based on comparisons with plants of similar
design and maintain consistency across the SDP worksheets of such similar plants.

8. Crediting system trains with high unavailability:

Some system component/trains may have unavailability higher than 1 E-2, but they are treated
similarly to other trains with lower unavailability in the range of 1E-2. In this screening, this
approach is considered adequate to keep the process simple. Exceptions to this rule are made
for such components as steam-driven and diesel-driven pumps. As an example, the turbine driven
auxiliary feedwater pump is designated as Automatic Steam Driven (ASD) train with a credit of 1,
corresponding to an unavailability of 1 E-1.

North Anna 1 & 2 - 68 - Rev. 1, Sept. 10, 2003



9. Treating passive components (of high reliability) the same as active components:

Passive components, namely accumulators, are credited similarly to active components, even
though they exhibit higher reliability. Considering the potential for common-cause failures, the
reliability of a passive system is not expected to differ by more than an order of magnitude from
active systems. Pipe failures were excluded, except as part of initiating events where the
appropriate frequency is used. Accordingly, a separate designation for passive components was
not considered necessary.

10. Crediting accumulators:

SDP worksheets assume the loss of the accumulator unit associated with the failed leg in LOCA
scenarios. Accordingly, in defining the mitigation capability for the accumulators, the worksheets
refer to the remaining accumulators. For example, in a plant with 4 accumulators with a success
criteria of 1 out of 4, for large LOCA the mitigation capability is defined as 1/3 remaining
accumulators (1 multi-train system), assuming the loss of the accumulator in the failed leg. For
a plant with a success criteria of 2 out of 4 accumulators, the mitigation capability is defined as
2/3 remaining accumulators (1 multi-train system).

The inspection findings are then assessed as follows (using the example of the plant with 4
accumulators and success criteria of 2 out of 4):

4 Acc. Available Credit=3

3 Acc. Available Credit=2
(1 Acc. is considered unavailable,
based on inspection findings)

< 3 Acc. Available Credit=0
(2 or more Acc. are considered unavailable,
Based on inspection findings)

11. Crediting operator actions:

The operator's actions modeled in the worksheets are categorized as follows: operator action=1
representing an error probability of 5E-2 to 0.5; operator action=2 representing an error probability
of 5E-3 to 5E-2; and operator action=3 representing an error probability of 5E-4 to 5E-3. Actions
with error probability > 0.5 are not credited. Actions with error probability lower than 5E-4 are
typically not credited; equipment failures usually have the dominating influence in determining the
significance of the finding. A special case of operator action associated with hot leg/cold leg
recirculation (discussed below) is assigned a credit of 4 because of the low error probability due
to the ample time available and the previous success (following the on-set of the accident) of the
equipment used in this action. Thus, operator actions are associated with credits of 1, 2, or 3.
Since there is large variability in similar actions among different plants, a survey of the error
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probability across plants of similar design was used to categorize different operator actions. From
this survey, similar actions across plants of similar design are assigned the same credit. If a plant
uses a lower credit or recommends a lower credit for a particular action compared to our
assessment of similar action based on plant survey, then the lower credit is assigned.

12. Difference between plant-specific values and SDP designated credits for operator actions:

As noted, operator actions are assigned to a particular category based on a review of similar
actions for plants with similar design. This results in some differences between plant-specific
values and credit for the action in the worksheet. The plant-specific values are usually noted at
the bottom of the worksheet, when such differences exist.

13. Dependency among multiple operator actions:

IPEs or PRAs, in general, account for dependencies among the multiple operator actions that may
be applicable. In the SDP screening approach, if multiple actions are involved in one function, then
the credit for the function is designated as one operator action to the extent possible, considering
the dependency involved.

14. Crediting the standby high-pressure pump:

The high-pressure injection system in some plants consists of three pumps with two of them auto-
aligned and the third spare pump requiring manual action. The mitigating capability then is
defined as: 1/2 HPI trains or use of a spare pump (1 multi-train system). Also, a footnote is added
to reflect that the use of a spare pump could be given a credit of 1 (i.e., equivalent to an
unavailability of 1E-1) as a recovery action.

15. Treatment of HPR and LPR:

The operation of both the HPR and LPR rely on the operation of the RHR pumps and the
associated heat exchangers. Therefore, failure of LPR could imply failure of both HPR and LPR.
A sequence which contains failure of both HPR and LPR as independent events will significantly
underestimate the CDF contribution. To properly model this configuration within the SDP
worksheets, the following procedure is used. Consider the successful depressurization and use
of LPR as the preferred path. HPR is credited when depressurization has failed. In this manner,
a sequence containing both HPR and LPR failures together is not generated.

16. Hot leg/Cold leg switchover:

The hot leg to cold leg switchover during ECCS recirculation is typically done to avoid boron
precipitation. This is typically part of the procedure for PWRs during medium and large LOCA
scenarios. Many IPEs/PRAs do not consider the failure of this action as relevant to core damage.
When modeled in the plant-specific PRA, it is included in the worksheets. An operator action with
a credit of 4 is assigned for the mitigation credit considering the ample time available to perform
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the action. This is not limited by equipment failure since the equipment involved has previously
functioned following the on-set of the accident.

17. Emergency AC Power:

The full mitigating capability for emergency AC could include dedicated Emergency Diesel
Generators (EDG), Swing EDG, SBO EDG, and finally, nearby fossil-power plants. The following
guidelines are used in the SDP modeling of the Emergency AC power capability:

1. Describe the success criteria and the mitigation capability of dedicated EDGs.

2. Assign a mitigating capability of "operator action=l" for a swing EDG. The SDP
worksheet assumes that the swing EDG is aligned to the other unit at the time of the
LOOP (in a sense a dual unit LOOP is assumed). The operator, therefore, should trip,
transfer, re-start, and load the swing EDG.

3. Assign a mitigating capability of "operator action=l" for an SBO EDG similar to the
swing EDG. Note, some of the PWRs do not take credit for an SBO EDG for non-fire
initiators. In these cases, credit is not given.

4. Do not credit the nearby power station as a backup to EDGs. The offsite power source
from such a station could also be affected by the underlying cause for the LOOP. As
an example, overhead cables connecting the station to the nuclear power plant also
could have been damaged due to the bad weather which caused the LOOP. This level
of detail should be left for a Phase 3 analysis.

18. Recovery of losses of offsite power:

Recovery of losses of offsite power is assigned an operator-action category even though it is
usually dominated by a recovery of offsite AC, independent of plant activities. Furthermore, the
probability of recovery of offsite power in "X" hours (for example 4 hours) given it is not recovered
earlier (for example, in the 1st hour) would be different from recovery in 4 hours with no condition.
The SDP worksheet uses a simplified approach for treating recovery of AC by denoting it as an
operator action=1 or 2 depending upon the HEP used in the IPE/PRA. A footnote highlighting the
actual value used in the IPE/PRA is provided, when available.

19. RCP Seal LOCA:

The RCP seal LOCA is considered in LOOP worksheets as part of the SBO scenarios and in
special initiators which address loss of support function (e.g., loss of CCW or loss of SW) for the
RCP seals. Considerations for modeling RCP seal LOCA for these situations are discussed
below.
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20. RCP Seal LOCA for Westinghouse Plants during SBO scenarios:

The modeling of the RCP seal failures upon loss of cooling and injection as occurs during SBO
scenarios has been the subject of many studies (e.g., BNL Technical report W6211-08/99 and
NUREG/CR-4906P). These studies are quite complex and assign probabilities of seal failure as
a function of time (duration of SBO) and the associated leak rates. The leak rates, in turn, will
determine what would be the safe period for recovery of the AC source and the use of SI pumps
before core uncovery and damage. The SDP worksheets simplify the analysis of the RCP seal
LOCA during the SBO scenarios using the following two assumptions: (1) The probability of
catastrophic RCP seal failure is assumed to be 1 if the SBO lasts beyond two hours, and (2) Given
a catastrophic seal LOCA, the available time prior to core damage for recovery of offsite power
and establishing injection is about two hours. Therefore, in almost all cases, to prevent a core
damage, a source of AC should be recovered within 4 hours in SBO scenarios.

21. RCP Seal LOCA for CE plants during SBO scenarios:

CE plants use RCPs equipped with Byron Jackson (BJ) seals. The BJ design is typically
composed of three stages of balanced hydrodynamic seals and sometimes are equipped with the
fourth stage of vapor seal. For these designs, seal cooling is provided by the component cooling
water (CCW) system. The SDP modeling of the RCP seal failures upon loss of cooling as occurs
during SBO scenarios is based on the following understanding derived from CEOG model.

In a SBO scenario where loss of CCW has occurred and the RCPs are tripped, the SDP
assumptions are that seal failure and consequential LOCA could occur beyond four hours and the
likelihood of such occurrence depends on the operator's success in isolating the bleed-off line.
The probability of seal LOCA is estimated to be 2E-5 if the operator isolates the bleed-off line in
the first hour, and it is 1 E-3 if he does not. To account for the seal LOCA, the SDP worksheet
models a top event "Seal" which questions the success of the operator to close the bleed-off line
with a recovery credit of 3; if the operator fails in this action, then a seal LOCA is assumed. In
some CE plants, seal LOCA may not need to be modeled since the more limiting timing could
result from the depletion of batteries.

22. Tripping the RCP on loss of CCW:

Upon loss of CCW, the motor cooling will be lost. The operation of RCPs without motor cooling
could result in overheating and failure of bearings. Bearing failure, in turn, could cause the shaft
to vibrate and thereby result in the potential for seal failure if the RCP is not tripped. In such
cases, the operator is instructed to trip the RCPs early in the scenario (from 2 to 10 minutes after
detecting the loss of cooling). Failure to perform this action is conservatively assumed to result
in seal failure and, potentially in a LOCA. This failure mechanism (occurrence of seal LOCA) due
to failure to trip the RCPs upon loss of cooling is not considered likely in some plants, whereas it
has been modeled explicitly in other plants. To ensure consistency, the trip of the RCPs are
modeled in the SDP worksheets for special initiators involving loss of cooling to the RCPs, and
the operator failure to do this is assumed to result in a LOCA. In some cases, the failure to trip
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RCP following a loss of CCW results in core damage. For CE plants, as discussed under the item,
RCP Seal LOCA for CE plants during SBO Scenarios, the operator action involved is to isolate
the bleed-off line.

23. Crediting MDAFW following failures of TDAFW and DDAFW and recovery of AC power in
a SBO:

In Westinghouse plants, MDAFW is not credited in a SBO scenario with failure of AC-independent
AFW pumps and recovery of AC power after SG dry out. It is assumed that the SG feed will not
be performed per procedure after SG dry out. However, refilling SGs after dry-out in CE plants
does not jeopardize the SG integrity, therefore, it is permissible per plant procedure and are
credited in the worksheets for CE plants.

24. SGTR event tree:

Event trees for SGTR vary from plant to plant depending on the size of primary-to-secondary leak,
SG relief capacity, and the rate of rapid depressurization. However, there are several common
functional steps that are addressed in the SDP worksheet: early isolation of the affected SG,
initiation of primary cool-down and depressurization, and prevention of the SG overfill. These
actions also include failure to maintain the secondary pressure below that of Main Steam Safety
Valves which could occur either due to the failure of the relief valves to open or the operator's
failure to follow the procedure. Failure to perform this task (sometimes referred to as early
isolation and equalization) is assumed to cause continuous leakage of primary outside the
containment. The success of this step implies the need for high-pressure makeup for a short
period, followed by depressurization and cooldown for RHR entry (note, relief valves are assumed
to re-close when primary pressure falls below that of the secondary). If the early makeup is not
available or the operator fails to perform early isolation and equalization, rapid depressurization
to RHR entry is usually assumed. This would typically require some kind of intermediate- or low-
pressure makeup. Finally, depending on the size of the Refueling Water Storage Tank (RWST),
sometimes it would be necessary to establish makeup to the RWST to allow sufficient time to
enter the RHR mode.

25. ATWS scenarios:

The ATWS SDP worksheet assumes that these scenarios are not recoverable by operator
actions, such as a manual trip. The failure of the scram system, therefore, is not recoverable,
neither by the actuation of a back-up system nor through the actuation of manual scram. The
initiator frequency, therefore, should only account for non-recoverable scrams, such as
mechanical failure of the scram rods.
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26. No credit for manual action in early stages of ATWS:

In ATWS scenarios, SDP for PWR plants do not credit manual start and alignment of the AFW
pumps or cross-connection to the other unit AFW pumps. In the early stages of an ATWS, there
would be insufficient time to perform any such action.

27. Main Steam Line Break:

The SDP worksheets typically model MSLB down stream of MSIVs to reflect the importance of the
MSIV closures. An un-isolated MSLB has the potential for Pressurized Thermal Shock (PTS). A
consistent approach is followed using the following conservative assumptions:

Blow down of one SG due to failure of the associated MSIV to close will not result in PTS
as long as the feed to the affected SG is isolated. If the feed to the affected SG is not
isolated, then the HPI should be secured to allow primary pressure to be maintained below
PTS limit of concern.

Blow down of two or more SGs due to failure of two or more MSIVs to close will result in PTS
even if the feed to the affected SGs are isolated.

Deviation from these conservative assumptions could be made in the SDP worksheet per plant-
specific analyses which have addressed PTS in MSLB scenarios.

28. Inclusion of LEAC initiator:

A separate initiator called LEAC (LOOP with loss of one Emergency AC Bus) is included for many
plants to address risk-significant sequences associated with failure of PORVs to re-close (i.e.,
SORVs) after they are demanded in a LOOP. The SDP worksheet for LOOP does not include the
sequences involving failure of the PORVs to re-close (i.e., SORV). The LEAC worksheet
specifically takes into account the inability to close the block valve associated with the stuck-open
PORV due to loss of power from the unavailable emergency AC bus. Almost all Westinghouse
plants include the LEAC worksheet since PORVs are demanded in a LOOP. In CE plants
however, the LEAC worksheet is not typically included since the PORVs may not be demanded
(or demanding PORVs/SRVs have a probability of about 0.1) in a LOOP. In some CE plants,
however, the LEAC worksheet was included to explicitly account for the asymmetry in electrical
loading of the emergency AC Buses. In such cases, a top event called SORV with a credit of 3
is defined which includes 1 E-1 for the probability of being demanded, and 1 E-2 for the probability
of failing to re-close.
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2.2 RESOLUTION OF PLANT-SPECIFIC COMMENTS

The following changes were recommended and incorporated to Revision 1 of the SDP notebook
based on the discussion with the licensee staff on the benchmarking trip that took place in
August 5-7, 2003.

Table 1:

1. Moved LOOP from Row I to Row II and added a footnote that LOOP frequency is 2.6E-2 per
reactor-year.

2. Moved loss of 125 VDC Bus to Row III and added a footnote that the initiating event
frequency is 1.77E-3 per reactor-year for either bus 1-1 or 1-111.

3. Separated L4KV to L4KVJ and L4KVH to more properly account for the differences between
the impact of these two initiators.

4. Added loss of instrument air to Row III and included a footnote reflecting that this initiator is
not currently modeled in the licensee's PRA and that assignment of this initiator to Row III
is based on similar designs in other plants.

5. Added a footnote describing the sizes of SLOCA, MLOCA, and LLOCA.

6. Added a footnote describing the various modes of operating SW and that the lake to lake
operation of the SW is explicitly modeled in the SDP worksheet for LSW.

Table 2:

1. Added a footnote to AFW describing the air backup to prevent the SG overfill.

2. Added a footnote that the CCW pumps are air cooled and that SW is required for only the
heat exchangers.

3. Added a footnote reflecting that the CCW containment isolation valves will go shut on loss
of either air or DC power.

4. Added the exhaust fan to the support system for EDGs.

5. Added a footnote to room cooling for ESGR to describe that the SW valves will go fully open
on loss of air. This will cause a trip of the AHUs due to low temperature which require
manual recovery.
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6. Modified the footnote for IA to describe both service and instrument air and added service
air to the instrument air in the table.

7. Added a footnote describing the power source of SG PORVs and the operation of the
manual block valves.

8. Explicitly identified that both units have high temperature W RCP seals.

9. Separated the recirculation spray to inside and outside. Added casing cooling pumps and
tanks to ensure the NPSH for outside recirculation.

10. Updated the CDF and recorded the current licensee's PRA revision.

11. Added a footnote that the battery chargers are not capable of carrying the SI loads and
identified the battery duration during SBO scenarios.

12. Modified the footnote for EDG fuel oil to specify that there are two pumps of fuel oil per each
EDG.

13. Added a footnote that the seal injection can be manually cross-tied.

Generic Modifications to the Worksheets: Tables 3.1 through 3.15:

1. Where applicable, modified to ensure the consistent use of the word "Train" rather than
pump.

2. Updated the HEP values in the footnote and the credits in the SDP worksheet when
appropriate.

3. Added a footnote where appropriate to explicitly discuss the two success criteria forfeed and
bleed operation during transient scenarios.

Table 3.3:

1. Modified the mitigation capability for LPC from 2/2 accumulators to 2/3 accumulators.

Table 3.7:

1. Modified the event tree and the worksheet for LOOP to reflect the currently accepted NRC
seal failure model for high temperature qualified seals.
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Table 3.8:

1. Changed the credit for RHR from multi-train to 1 train to reflect that there is only one drop
line for RHR.

2. Removed sequence 7 from the event tree and the worksheet.

Table 3.9:

1. Added a footnote reflecting that the plant has non-return valves (NRVs) as backup to MSIVs.

2. Modified the event tree to show that failure of STIN could cause opening of the primary
relief, therefore requiring HPR and RS.

Table 3.10:

1. Changed the mitigation capability for Turbine Trip to explicitly reflect the start of AFW.

2. Changed the mitigation capability for SRVs to 3/3 SRVs with 2/2 PORVs.

Table 3.11:

1. Developed a new event tree and worksheet for LIA based on the preliminary understanding
of the initiator impact and the plant response. This initiator is not modeled in the licensee's
PRA.

Table 3.12 & 3.13:

1. Separated and developed two worksheets for loss of 4KV bus J and H (L4KVJ and L4KVH).
This is to reflect the differences between the two buses regarding the seal injection function.

Table 3.14:

1. Added manual restoration of 1 train of MFW to mitigation capability of SHR.

Table 3.15:

1. Modified the event tree for LSW to explicitly reflect the SW operation for lake to lake
operation.
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Prior Changes

Plant-specific comments are addressed in developing this version of the notebook. In addition,
information obtained from the licensee is used to develop worksheets for special initiators in this
notebook. A summary of the plant-specific comments received from the licensee is presented
below.

1. Additional information was obtained on systems, particularly support systems and
dependencies of systems. This information was used to improve Table 2, Initiators and
System Dependency for North Anna, Units 1 and 2.

2. Medium LOCA worksheet and event tree were modified to remove credit for Accumulators
and Auxiliary feedwater systems.

3. Large LOCA worksheet and event tree were modified to include the need for hot leg
recirculation.

4. SGTR worksheet and event tree were modified to include RCS depressurization and RHR
entry with secondary heat removal available but failure of the high head injection.

5. Loss of a DC Bus, Loss of an AC Bus, and Loss of Service Water worksheets and event
trees are developed using the information provided by the licensee. Some changes are
made in the event tree modeling considering the assumptions for similar plants in the SDP
development and to maintain consistency across the worksheets for the North Anna units.
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