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1. INTRODUCTION

1.1 OBJECTIVE AND SCOPE

This report presents the results of an extension of the probabilistic safety assessments (PSA)
that have been performed at Browns Ferry Nuclear Plant (BFN) to consider the operation of
Unit 3 under conditions that reflect the shared mission of some components, systems, and
structures at the plant. For this analysis, Unit 1 is assumed to remain in extended layup with
no fuel in its core. Also, Unit 2 is modeled in this analysis as being in service; specifically,
Unit 2 is assumed to be either operating at power or in an outage. These assumptions reflect
the current operational configuration of Browns Ferry.

This update builds on previous models that considered the operation of Unit 2 under various
plant configurations. The Individual Plant Evaluation (IPE) (Reference 1) examined the three
unit BFN site under the assumption that only Unit 2 was initially at power, with Units 1

and 3 in layup. Consequently, Units 1 and 3 equipment permitted by plant design and plant
status to support Unit 2 would have no other functional requirements. The Multi-Unit PRA
(Reference 2) examined initiating events at Unit 2 with all three units initially at power.
More recently (Reference 3), the core damage frequency (CDF) due to events originating at
power of Unit 2 was determined under the initial conditions that Unit 1 remained in layup and
Unit 3 had been returned to service. 'The current model, with Unit 3 initially operating and
Unit 2 in service, was constructed from the model for Unit 2 documented in Reference 3.
The Unit 2 mode! was altered to reflect unit-specific system configurations [e.g., the residual
heat removal (RHR) crosstie capability] as well as unit-specific system dependencies.
Specific model changes are summarized in Section 3.

This quantification considers the response of Unit 3 to initiating events while it is operating at
full power, considering that Unit 2 may also be at full power and remain at power, may have
also been affected by the same initiating event, or has been previously shut down. The model
considers the CDF due to internal events as well as internal flooding. The systems and
components available for use in bringing Unit 3 to a safe shutdown condition considers
requirements of common systems to support Unit 2 under the above three circumstances as
well as potential interactions and dependencies.

This report summarizes only those changes to the plant model made to reflect the specific
plant configuration described above. Details of many of the underlying models can be found
in the previous PRA reports (References 1 through 4).

1.1.1 SUMMARY OF RESULTS

The overall results indicate that the mean CDF for Unit 3 for the initiating events considered
in this analysis is 9.19E-06 per year. A single parameter, such as the mean value, however,
does not tell the full story about the CDF. A probabilistic distribution was determined for the
CDF. That distribution is given in Figure 1-1. Besides the mean value, other characteristics
of this distribution are the 5th percentile (1.22E-06 per year), the 50th percentile (3.49E-06







per year), and the 95th percentile (1.97E-05 per year). These percentiles permit the following
interpretation of the CDF:

We are as confident that "the" CDF at Unit 3 is above 3.49E-06 per year as we
are that it is below 3.49E-06. Furthermore, the 5th and 95th percentiles allow
us to claim that we are 90% confident that "the" CDF is between 1.22E-06 and )
1.97E-05 per year.

The overall CDF is quite small. Based on the mean CDF, the analysis suggests that the
current procedures, practices, and equipment performance at Unit 3 would result in one core
damage event, on average, approximately every 109,000 years. The interval between expected
core damage events is quite large compared to the plant lifetime, indicative of a well operated
plant. :

Information used to calculate the CDF distribution is summarized in Appendix A.
1.1.2 DISCUSSION OF THE TOP 10 SEQUENCES

The sequences that individually are the 10 most frequent core damage sequences are described
in this section. Note that the frequencies of the individual sequences are quite small, with
none larger than 1.01E-07 per year. The highest frequency sequence is anticipated to occur
on the order of once every 10,000,000 years. Perspective on these small frequencies is
necessary when interpreting the sequences. When one sees, for example in the first sequence,
a reference to the failure of the operator to control low pressure injection during an
anticipated transient with scram (ATWS) given a stuck-open relief valve, it is easy to miss the
fact that the model also indicates that under those circumstances, the operator will be
successful in performing the necessary actions under these stressful and unusual conditions

11 out of 12 times.

The first sequence is initiated by a turbine trip; failure of the control rods to insert into the
core; successful operation of the standby liquid control and initial level control by the high
pressure injection systems; failure of one relief valve to reseat following initially lifting to
limit pressure; and failure to control the injection of low pressure systems once pressure has
decayed. Core damage is assumed to occur due to the large inflow of low pressure water
diluting or displacing the borated vessel inventory resulting in an unanalyzed condition that
may lead to recriticality. The mean frequency of this sequence is 1.01E-07 per year.

The second and third sequences are related. Both are initiated by a turbine trip followed by
failure of the control rods to insert into the core and failure of boron to inject to control
reactivity. In sequence two, boron injection failure is due to operator failure to initiate the
standby liquid control system. Sequence three is due to the standby liquid control system
being unavailable due to hardware failures, or a combination of hardware failures and test or
maintenance. The mean frequencies of the second and third sequences are 7.52E-08 and
7.25E-08 per year, respectively.







Sequence four is initiated by a loss of raw cooling water. The normal heat removal path (i.e.,
utilizing the main condenser) is rendered unavailable due to the initiating event. High
pressure coolant injection (HPCI) and reactor core isolation cooling (RCIC) are both available
initially. The sequence is complicated somewhat by a relief valve sticking open after initially
lifting to relieve pressure. A modeling assumption is in place that requires successful
suppression pool cooling if a relief valve remains open. All four RHR pumps are unavailable
as is the Unit 2 to Unit 3 RHR crosstie. Core damage ultimately is the result of failure to
remove decay heat. The mean frequency of this sequence is 6.89E-08 per year.

Sequence five is a blackout of Unit 3. The sequence initiator is loss of offsite power (both
the 500-kV and 161-kV grids) followed by failure of diesel generators 3EA, 3EB, 3EC,

and 3ED to supply power. The high pressure coolant injection and the reactor core isolation
cooling systems are initially available to maintain vessel level control, but core damage
eventually occurs since power is not recovered and no means of removing decay heat is
established. The mean frequency of this sequence is 6.82E-08 per year.

Sequence six is a transient with the loss of the ability to maintain the core covered. This
sequence is initiated by the loss of the raw cooling water system. The high pressure coolant
injection and reactor core isolation cooling systems are unavailable to inject water into the
vessel. The initiator prevents the control rod drive hydraulic system from being operable and
the operator fails to depressurize the vessel in a timely manner to allow low pressure injection
systems to maintain core coverage. The mean frequency of this sequence is 5.98E-08 per
year.

The seventh sequence is quite similar to the second sequence: a transient, this time the
closure of all main steam isolation valves, followed by failure of the control rods to insert and
failure to initiate the standby liquid control system. The mean frequency of this sequence is
5.48E-08 per year.

The eighth sequence is initiated by a loss of offsite power and is characterized by the failure
of diesel generators A, B, D, and 3ED. In addition, offsite power is not recovered in this
sequence. This combination of diesel generator failure results in seven of the eight RHRSW
pumps being unavailable (only pump Bl is available). The success criteria for RHRSW
requires that one pump per unit (not on the same header) be available. Core damage is
assumed to occur due to failure to provide adequate decay heat. The mean frequency of this
sequence is 4.93E-08 per year.

The ninth sequence is similar to the sixth sequence. In the ninth sequence, the sequence is
initiated by the closure of all main steam isolation valves, successful scram, but failure of the
high pressure injection system, the reactor core isolation cooling system, and the control rod
drive hydraulic system, and failure to depressurize the vessel. The initiator "MSIV Closure”
occurs more frequently than "Loss of Raw Cooling Water;" the primary difference being how
the control rod drive hydraulic system fails. In the sixth sequence, it is failed due to loss of
support as a result of the initiating event, and in the ninth sequence, it is unavailable due to
hardware failure -or maintenance activities (both pumps 2A and 1B are required for success).
The mean frequency of this sequence is 4.84E-08 per year.
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The tenth sequence is similar to the eighth sequence. This sequence is initiated by a loss of
offsite power and is, characterized by the unavailability of diesel generators A, B, C, D,

and 3EC and failure to recover offsite power. As in the eighth sequence, this combination of
failures results in seven of the eight RHRSW pumps being unavailable. In this case, only
RHRSW pump D1 is available. Core damage is assumed to occur due to failure to remove
decay heat. The mean frequency of this sequence is 4.71E-08 per year.

A comparison of these 10 sequences with the corresponding sequences for Unit 2
(Reference 3) reveals that 7 of the 10 sequences are virtually identical. However, sequences
four, eight, and ten for Unit 3 do not have an exact counterpart for Unit 2. These three
sequences represent hardware and dependency differences between the units. The sequence
for Unit 2 that would be analogous to Unit 3’s fourth sequence would be of lower frequency
due to the additional capability of Unit 2 to crosstie to division II Unit 1 RHR. Sequences
eight and ten reflect the stronger dependence of Unit 3 on Units 1 and 2 4-kV shutdown

. boards as compared to Unit 2’s dependence on Unit 3 4-kV shutdown boards.

A summary déscription of the top 100 sequences is presented in Appendix B.
1.1.3 FUNCTIONAL FAILURE GROUP CONTRIBUTIONS TO CDF

Table 1-1 presents the results of recasting the core damage frequencies into seven functional -
categories. Consideration of the functional categories provides some insights into the nature
of the results. It should be noted that the functional categories are not mutually exclusive;
individual sequences can be assigned to more than one functional category. As can be seen,
nearly 39% of the CDF is due to sequences involving failure to control reactivity. Thirty-six
percent of the CDF is from sequences that can be characterized by the loss of the ability to
remove decay heat. Transients with the reactor vessel at high pressure represent 8.6% of the
total core damage frequency. The transients with the reactor at high pressure can be
characterized typically as an initiating event involving the loss of feedwater, the unavailability
of both the high pressure coolant injection and the reactor core isolation cooling systems, and
the failure to manually depressurize the vessel to allow low pressure systems to maintain level
control. Transients followed by a loss of vital DC power contribute 7.5% of the total core
damage frequency. This group is defined as any transient followed by the loss of battery
board 1, 2, or 3. For Unit 3, battery boards 1 and 3 are of particular interest. Many
sequences assigned to this group involve a failure of both battery boards 1 and 3, thus
disabling HPCI and RCIC. Sequences involving failure of battery boards 1'and 3 constitute
3.6% (3.33E-07 per year) of the total core damage frequency. A typical sequence in this
group is a transient that involves the loss of normal heat sink, such as closure of all main
steam isolation valves, followed by failure of DC power resulting in the inoperability of
HPCI, RCIC, and the ability to remove decay heat.

Two station blackout accident sequence groups are defined. The first such functional category
(3.0% of the total CDF) is due to the unavailability of AC power in the Unit 3 portion of the
plant. Blackout in this case is defined to be the loss of offsite power followed by failure of
diesel generators 3EA, 3EB, 3EC, and 3ED. A smaller contribution (2.4% of the total CDF)




is due to total station blackout (failure of offsite power as well as all exght diesel generators at
the site).

A small contribution to CDF (0.2%) can be attributed to sequences involving degraded states
of the emergency equipment coohng water system .

114 INITIATING EVENT GROUP CONTRIBUTION TO CDF

Table 1-2 summarizes the results at the initiating event group level. The performance of a
PSA begins with the identification of a comprehensive set of scenario initiators, often called
initiating events or initiators. Table 1-2 also simmarizes the CDF contribution due to
initiating event categories as well as the individual initiators and .provides a comparison to the
Unit 2 PSA results as documented in Reference 3.

As can be seen by reviewing the results summarized in Table 1-2, the CDF due to a given
initiating event is modestly higher, with one exception, for Unit 3 as compared to Unit 2.
The reasons for this difference can be found by comparing the individual core damage
sequences from the two analyses. The differences are due to unit-specific system
configurations and dependencies. The one initiating event category for which, according to
the information in Table 2-1, Unit 3 has an apparent lower CDF than Unit 2 is "Flood
Scenario 1 in the Reactor Building.” On closer examination, however, this difference can be
attributed to modeling differences. The Unit 3 PSA, as documented in this report, contained
an updated model for battery boards 1, 2, and 3, which resulted in a slight decrease in the
calculated unavailabilities of these boards as compared to the Unit 2 model (Reference 3).
This difference, combined with the 1.0E-10 calculational truncation limit for this initiator, are
underlying reasons for the apparent anomaly.

1.1.5 IMPORTANT OPERATOR ACTIONS

Table 1-3 identifies the 10 most "important" operator actions that were included in the model
for the response of the plant and the operators to the entire set of initiating events. The
importance measures were derived from the split fraction importance measures (the "fraction
1mportance") reported in the first numerical column in Appendix C. Split fraction importance
is defined as the fraction of all core damage scenarios that include failure of the specific split
fraction. This fraction can be determined by dividing the sum of the frequencies of scenarios
containing the failed split fraction by the sum of the frequencies of all core damage
frequencxes

Note that 2 of the 10 entries in Table 1-3 required adjusting. These split fractions, RVD22
and U22, contain both hardware and operator action elements. To eliminate the hardware
portion of the fractional importance for RVD22 (0.087 from Appendix C), it was multiplied
by the fraction of the split fraction value that is due to operator error (0.86). In a similar
manner, the fractional importance of U22 from Appendix C (0.022) was multiplied by 0.58.
It should be noted that the split fraction CRD4, which contains both hardware and operator
elements, has a fractional importance from Appendix C of 0.037. However, the portion due
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to operator error is quite small (0.025). Consequently, it does not appear in the list of the top
10 actions.

1.1.6 IMPORTANT SYSTEMS

Table 1-4 identifies the importance of selected plant systems. The top events that represent
hardware and that comprise the mechanical support, signal, and frontline event trees were
assigned to appropriate system groups. Top events that represented operator actions were not
assigned to a system group. Two electrical groups were defined: one for the diesel
generators and one for the battery boards 1, 2, and 3. These groups were used to determine
importance measures. '

The importance measures were determined from the information summarized in Appendix C
by summing the importance of all split fractions (other than the one corresponding
"guaranteed failure") associated with a given system.

1.2 PROCESS FOLLOWED TO DEVELOP CURRENT MODEL

The model developed in this analysis used the model for Unit 2 documented in Reference 3.
Information developed as part of the Multi-Unit PRA (Reference 2), particularly the Unit 3
dependency matrices, was utilized in the model development. System configuration and
dependency differences were noted. Event models (event tree structure and split fraction
assignment rules) and, where appropriate, system models developed for Unit 2 (Reference 3)
were modified to reflect the configuration and dependencies of Unit 3.

1.3 ¢-M MATRIX

A convenient way to summarize the results of a PSA is to construct a table that shows how
each of the initiating events map to the plant damage states considered in the analysis. If the
initiating events are thought of as a vector ("¢"), then the plant model, event trees, and fault
trees could be represented by a transformation matrix ("M") that relates the initiators to the
plant damage states. ¢-M would then display the relationship of the initiators to the plant
damage states. The ¢-M matrix for Unit 3 is presented in Appendix D of this report.







Table 1-1. Contributions of Functional Failure Groups to CDF

Accident Sequence Group B?;:: ;:e IZS* Pe’;f;;ﬁ%" of
ATWS - 3.52E-06 38.6
Loss of Residual Heat Removal 3.30E-06 36.1
Transient with Reactor Vessel at High Pressure 7.86E-07 8.6
Transient followed by Loss of Vital DC Power 6.85E-07 7.5
Blackout of Unit 3 “ 2.72E-07 3.0
Station Blackout 2.18E-07 24
Degraded Emergency Equipment Cooling Water 2.28E-08 - 0.2

*The mean CDF is determined by examining the dominant sequence file. The sequences in
the dominant sequence file represent in excess of 99% of the total CDF and form a
convenient database for risk management applications. The accident sequence groups are
defined by specifying success or failure combinations of top events or split fractions. For
example, the "ATWS" accident sequence group is defined as all sequences with the Top
Event "RPS" failed. Since the dominate sequence file represents less than 100% of the
total CDF, the "percentage of total" for each accident sequence group is determined by
dividing the mean CDF for that group by the total CDF represented by the dominant
sequence file. In the current model, the total CDF represented by the dominant sequence
file is 9.13E-06 (per year). For the ATWS accident sequence group, for example, the
"percentage of total" is calculated as:

3.52E-06 + 9.13E-06 = 38.6%




Table 1-2 (Page 1 of 2). Contribution to CDF by Initiating Event Group and
Comparison to Unit 2 PSA Results (Reference 3)

Initiating Event Group

Mean CDF (per Year)

Unit 2* Unit 3%*
Transients with Reactor Not Isolated 1.58E-06 2.46E-06
Loss of Feedwater . " 2.88E-07 5.19E-07
Turbine Trip 6.99E-07 9.27E-07
Inadvertent Scram 8.47E-08 1.65E-07
Feedwater Rampup 1.07E-07 1.95E-07
Events Requiring the Reactor to Scram - 1.15E-07 1.45E-07
Partial Loss of Feedwater 1.40E-07 1.71E-07
Loss of All Condensate 5.23E-08 | 1.53E-07
Partial Loss of All Condensate 9.48E-08 | 1.81E-07
Loss of Offsite Power 1.35E-06 2.11E-06
Transients with Reactor Isolated 1.04E-06 1.88E-06
Closure of All Main Steam Isolation Valves 4.75E-07 8.39E-07
.Loss of Condenser Vacuum 2.35E-07 4.45E-07
Turbine Trip without Bypass 2.31E-07 4.11E-07
Loss of the 500-kV Grid to Unit 2 3.55E-08 -
Loss of the 500-kV Grid to Unit 3 - 5.86E-08
Loss of the 500-kV Grid to the Station 3.48E-08 7.08E-08
Pressure Regulator Failure - Fails Open 3.07E-08 5.52E-08
Break Outside of Containment 1.42E-09 1.83E-09
Support System Failure 7.03E-07 1.41E-06
Loss of Raw Cooling Water 5.38E-07 9.79E-07
Loss of Plant Control Air 2.30E-08 1.83E-07
Loss of 1&C Bus 2A 3.08E-09 -
Loss of 1&C Bus 3A - 5.98E-09
Loss of 1&C Bus 2B * 3.09E-09 -
Loss of 1&C Bus 3B - 6.01E-09
Loss of Unit Preferred Power 3.75E-08 5.18E-08
Loss of Reactor Building Closed Cooling Water System 9.04E-08 1.76E-07
Failure of Lower Instrument Tap IA 1.91E-09 2.24E-09.
Failure of Lower Instrument Tap IIA - 1.91E-09 2.24E-09
Failure of Lower Instrument Tap IB 1.99E-09 2.32E-09
Failure of Lower Instrument Tap IIB 1.91E-09 2.24E-09
Failure of Upper Instrument Tap I 2.23E-10 2.61E-10
Failure of Upper Instrument Tap II 2.23E-10 2.61E-10

*As documented in PLG-1112, Revision 1 (Reference 3).
**Results of this analysis.
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Table 1-2 (Page 2 of 2). Contribution to CDF by Initiating Event Group and
Comparison to Unit 2 PSA Results (Reference 3)

Mean CDF (per Year)
Initiating Event Group

Unit 2* Unit 3**

Loss of Coolant Accidents 4.41E-07 5.35E-07 .
Small LOCA k 7.20E-08 7.30E-08
Recirculation Discharge Line Break 1.12E-07 1.33E-07
Recirculation Suction Line Break 2.66E-08 3.34E-08
Core Spray Line Break : 7.77E-08 1.11E-07
Other Large LOCA 3.16E-08 4.05E-08
Medium LOCA 1.06E-07 1.29E-07
Very Small LOCA 5.80E-09 6.21E-09
Excessive LOCA 9.10E-09 9.09E-09
Stuck-Open Relief Valves 1.34E-07 1.79E-07
Inadvertent Opening of One Relief Valve 6.88E-08 1.07E-07
Inadvertent Opening of Two Relief Valves - 8.77E-09 1.24E-08
Inadvertent Opening of Three or More Relief 5.65E-08 5.92E-08

Valves

Internal Floods ) 9.29E-08 5.68E-07
Small Flood in the Turbine Building 1.93E-08 | 1.59E-07
Large Flood in the Turbine Building 2.22E-08 4.24E-08
Flood in the Pumping Station 1.15E-08 | 6.99E-08
Flood Scenario 1 in the Reactor Building 4.35E-09 2.63E-09
Flood Scenario 2 in the Reactor Building 3.86E-10 2.03E-09

Flood Scenario 3C in the Reactor Building 6.90E-10 7.07E-10 °
Flood Scenario 3S in the Reactor Building . 3.45E-08 2.91E-07
. Interfacing Systems LOCA 4.63E-08 4.63E-08
~ Total CDF | S5.39E-06 9.19E-06

*As discussed in PLG-1112, Revision 1 (Reference 3).
**Results of this analysis.
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Table 1-3. Ten Most Important Operator Actions Failures Contributing to Core

Damage
. PSA Surrogate
Operator Action Importance Split Fraction
Manual Depressurization of the Reactor Vessel using - 0.075* RVD22
the Safety Relief Valves '
Manual Control of Low Pressure Injection during 0.067 OLAl
ATWS
Manual Alignment of Residual Heat Removal to 0.064 OSP1
Suppression Pool Cooling
Manual Start of Standby Liquid Control Given ATWS 0.033 OSL1
and the Reactor Vessel Isolated
Manual Start of Standby Liquid Control Given ATWS 0.022 OSL2
and the Reactor Vessel Not Isolated
Alignment of Unit 2 Residual Heat Removal to Unit 3 0.013** U22
via Crosstie
Prevention of Automatic Depressurization System 0.007 OAD1
during ATWS ’
‘Manual Start of Residual Heat Removal/Core Spray 0.005 ORP2
Reactor Vessel Level Control Using Residual Heat 0.005 OLP1
Removal/Core Spray
Level Control during ATWS 0.003 OAL1

*The fractional importance of 0.087 from Appendix C has been multiplied by the fraction

(0.86) of the split fraction value that is due to operator action.

*+The fractional importance of 0.022 from Appendix C has been multiplied by the fraction

(0.58) of the split fraction value that is due to operator action.
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Table 1-4. PSA Importance of Individual BFN Systems

System I PSA x
mportance™
Reactor Protection System 0.39
Residual Heat Removal System 0.36
Diesel Generators 0.21
Residual Heat Removal Service Water System 0.16
High Pressure Coolant Injection System 0.13
Reactor Core Isolation Cooling System 0.09
Main Steam System Including Turbine Trip 0.08
250V DC Battery Boards 0.07
Shared Actuation Instrumentation 0.05
Control Rod Drive System 0.05
Standby Liquid Control System 0.04
RBCCW 0.01
Condensate and Feedwater System <0.01
Core Spray <0.01
Plant Air <0.01
Emergency Equipment Cooling Water System < 0.01

*The fraction of CDF ‘with sequences in which the failures occur in
the indicated system. '
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Figure 1-1. Probability Distribution of Browns Ferry Unit 3 Core Damage Frequency







2. PLANT CONFIGURATION

2.1 DESCRIPTION OF PLANT CONFIGURATION

The plant configuration under consideration is one ih which Unit 3 is initially at power,
Unit 2 in service (i.e., it is either initially operating or shut down), and Unit 1 remaining in
extended layup. An assessment of the potential for multi-unit interactions at BFN was
performed in the Multi-Unit PRA to determine the impact on shared systems or structures

" associated with Unit 2 by the return to service of Units 1 and 3. Although the information
~ developed in the Multi-Unit PRA was developed with the potential impact on Unit 2 in mind,

that information is also a viable resource when considering the potential impact on Unit 3.
Guidelines or criteria were developed and used in that study to identify systems or structures
that are potentially impacted by multi-unit interactions. Interactions of interest are those that
have the potential to (1) impact the success criteria for an individual system or group of
systems, (2) change the frequency of an initiating event considered in the previous PRAs,

(3) introduce an initiating event not previously considered, (4) introduce new or to alter
dependencies among systems, or (5) otherwise effect the response of the plant to an initiating
event. It was determined that 14 of the shared systems and structures are potentially impacted
by the return of additional units to service, and Table 2-1 shows a list of these shared systems
and structures.

The review of system configurations and structures for the plant configuration under
consideration utilized the results of the evaluation of all shared systems and structures
performed in the Multi-Unit PRA. The control bay HVAC system has been shown to be risk
insignificant and is not considered in depth in this review (Reference 3). "A comparison of the
equipment/system status in the various plant configurations (the one under consideration, and
those modeled in the Rev. 1 1.O. #2 and Multi-Unit PRAs, which focused on Unit 2) is
provided in Table 2-2. The equipment/system status may be the same in the various plant
configurations considered, but the success criteria and plant response involving the shared
systems may be different as discussed in the section below.

2.2 EVALUATION OF IMPACT ON SHARED SYSTEMS AND STRUCTURES

The potential impact on the shared systems and structures associated with Unit 3 when Unit 2
is in service can be characterized as changes in the system success criteria, changes in the
initiating event frequency, or changes in the plant model with respect to those in adopted in
the Rev. 1 1.O. #2 PRA model. Based on the discussion of the system configurations and
shared structures, and the comparison of the equipment status in the various plant
configurations, the impact on the shared systems and structures is presented below and a
summary of the impact is given in Table 2-3.

2.2.1 ELECTRIC POWER SYSTEM
Two units in service impacts the success criteria used in the Rev. 1 1.O. #2 PRA for the

analysis of the availability of individual electrical boards as loads on boards are increased. In
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addition, the availability of boards is impacted if they no longer are considered "dedicated" to
a single unit. These considerations will impact the actions considered as "recovery" actions in
this study, as reflected in Table 2-4.

The loss of two large generating stations within a relatively small time window has the
potential of increasing the frequency of the loss of the electrical grid. Two units in service
therefore increases the likelihood of the induced loss of offsite power for initiating events,
such as loss of raw cooling water, that involve a mechanism that potentially couples the
response of-the individual units. In addition, the nature of the plant response, as compared to
the Rev. 1 1.O. #2 PRA, to the loss of offsite power will change due to the role of other
shared systems, such as residual heat removal service water (RHRSW) or emergency
equipment cooling water (EECW).

It was concluded that the reanalysis of portions of the electric power system was required in
the Unit 2 PSA (Reference 3) including the assessment of the availability of individual
electrical boards as well as the impact on the frequency of the loss of offsite power. The
Unit 3 PSA took full advantage of these new analyses as documented in Reference 3. -

2.2.2 CONTROL AND SERVICE AIR SYSTEM

The control air and service air systems are shared among the three units. Two units in service
will not impact the system success criteria nor the frequency of the Loss of Plant Air initiator,
as reported in Reference 3 for Unit 2.

2.2.3 RAW COOLING WATER SYSTEM

The raw cooling water system serves all three units. Two units in service impacts both the
system success criteria as well as the frequency of the initiator Loss of Raw Cooling Water,
as compared to the models developed for Rev. 1 1.O. #2 PRA. The same models developed
for the Unit 2 PSA (Reference 3) were used in the current analysis.

2.2.4 TURBINE BUILDING
The turbine building is shared among the units. Flooding events in the turbine building were
explicitly addressed in the Rev. 1 1.0. #2 PRA. When Unit 3 is returned to service, both the

frequency and plant response to such flooding events were reassessed as part of the Unit 2
PSA (Reference 3). These updated results were also used in the current analysis.

2.2.5 REACTOR BUILDING CLOSED COOLING WATER SYSTEM
The reactor building closed cooling water system is normally unitized but there is one spare

pump and heat exchanger for all units. The imodel developed for the Unit 2 PSA
(Reference 3) was adopted for the current analysis.
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2.2.6 REACTOR BUILDING (SECONDARY CONTAINMENT SYSTEM)

The reactor building is shared among the three units and is divided into three reactor zones
and a common refueling zone. When Unit 2 is in service, an indirect interaction is created if
a severe incident (such as extensive core damage) were to occur in Unit 2. In such a case,
the accessibility of the Unit 3 reactor building will be affected. ‘

2.2.7 CONDENSER CIRCULATING WATER SYSTEM

In the normal mode of operation, this system is unitized. In.the shutdown mode, with all of
the units down and with the reactors streaming to the condensers via the turbine bypass
system, only a small amount of condenser circulating water (CCW) flow is required to
maintain normal condenser vacuum. ‘The plant design provides circulating water interties so
that only one CCW pump can provide condensing water to all shutdown units. In the °
modeled plant configuration, with Unit 3 initially at power, the CCW interties are not
considered.

2.2.8 PUMPING STATION (INTAKE BUILDING)

The RHR service water pumps and the emergency equipment cooling water pumps are located
in four compartments of the pumping station. The reassessment of the frequency of and plant
response to flooding of one of these compartments was evaluated in the Unit 2 PSA
(Reference 3) and adopted for the current analysis.

2.2.9 CONTROL ROD DRIVE HYDRAULIC SYSTEM

A common control rod drive (CRD) hydraulic system pump is shared by Units 1 and 2. In
the Rev. 1 L.O. #2 PRA, credit was taken for that pump as if it were assxgned solely to
Unit 2. Unit 3 has two dedicated CRD pumps. The models utilized in the Unit 2 PSA
(Reference 3) were adopted for the current analysis.

2.2.10 RHR CROSS-CONNECTION AND STANDBY COOLANT SUPPLY SYSTEM

The use of the residual heat removal service water system for vessel injection via
cross-connecting selected portions of the RHR systems in adjacent units is provided at the
plant Credit for such alignments is taken in the Rev. 1 1.0. #2 PRA on a limited basis; that
is, only from Unit 1 to Unit 2. For Unit 2, credit was also taken for the crossue from Unit 3.

For Unit 3, only a single crosstie to Unit 2 is available.
2.2.11 RESIDUAL HEAT REMOVAL SERVICE WATER SYSTEM
The RHRSW system is shared between the units and is explicitly modeled in the Rev. 1

[.O. #2 PRA and Unit 2 PSA. The same success criteria derived for the Unit 2 PSA was
adopted in the current analysis.
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2.2.12 EMERGENCY EQUIPMENT COOLING WATER SYSTEM

The EECW system is shared between the units and is explicitly modeled in the Rev. I L.O. #2
PRA and Unit 2 PSA. The success criteria associated with the EECW system was reviewed
and determined not to change when the Unit 2 PSA was conducted; therefore, no change is
required for the current analysis.

2.2.13 FIRE PROTECTION SYSTEM

The fire protection system is shared among the units. Of potential interest in the PSA is the
one diesel-driven fire pump that could provide flow to the vessel under station blackout
conditions. Two units in service would impact the availability of this pump to serve either
unit. However, in the current model, the use of the fire protection system to provide flow to
the vessel is not considered.

2.2.14 REACTOR BUILDING AND CONTROL BAY VENTILATION AND
COOLING SYSTEMS

A discussion of the impact of failure of these systems on core damage frequency is given in
the Unit 2 PSA (Reference 3).

2.3 SYSTEM SUCCESS CRITERIA

Table 2-4 summarizes the success cﬁteﬁa for shared systems in the PSA model for the plant
configuration being considered as well as the criteria used in the Rev. 1 1.O. #2 and

. Multi-Unit PRAs.




Table 2-1. Shared Plant Systems and Structures Associated with Unit 3 and
Potentially Impacted by Unit 2 Being in Service

Electric Power System*

Control and Service Air System

Raw Cooling Water System

Turbine Building and Radwaste Building

Reactor Building Closed Cooling Water System

Reactor Building (Secondary Containment System)
Condenser Circulating Water System

Pumping Station (Intake Building)

Control Rod Drive Hydraulic System

RHR Cross-Connection and Standby Coolant Supply System
Residual Heat Removal Service Water System

Emergency Equipment Cooling Water System

Fire Protection System

Reactor Building and Control Bay Ventilation and Cooling Systems

*Includes offsite power system (switchyard, station service transformers, and normal
auxiliary power switchboards), plant preferred and nonpreferred AC system, auxiliary DC
power supply and distribution system, 250V DC power supply system, and standby AC
power system.







Table 2-2 (Page 1 of 2). Comparison of Equipment Status in the Different Plant Configurations

System

Equipment Status in Unit 2 PRA

Equipment Status in Multi-Unit PRA

Equipment Status in the Plant Configuration
with Unit 1 Remaining in Layup

Electric Power
AC Power

DC Power

Diesel Generators

Switchgear, buses, and boards are nominally
available to power all equipment associated with
Units 1, 2, and 3. Unit 3 boards are available to
serve Unit 2 foads by crossticing the boards,

Switchgear, buses, and boards are nominally
available to power all cquipment associated with
Units 1, 2, and 3. Selected Unit 3 boards may be
available to serve Unit 2 foads since the loads on
the affected Unit 3 boards are increased and they
are no longer considered “dedicated® to Unit 2
sesvice. Similarly, selected Unit 2 boards may be
available to serve Unit 3 loads.

Switchgear, buses, and boards are normally
available to power equipment associated with
Units 2 and 3. Selected Unit 3 boards may be
available to serve Unit 2 loads since the foads on
the affected Unit 3 boards are increased and they
are no longer considered "dedicated® to Unit 2
service. Similarly, selected Unit 2 boards may be
available to serve Unit 3 loads.

Boards are nominally avallable to support all
cquipment associated with Units §, 2, and 3.
Unit 3 boards are available to Unit 2 via
crossticing the boards.

Boards are normally available to support all
equipment associated with Units 1, 2, and 3.
Sclected battery boards may be available to serve
Unit 2 loads since the loads on the affected Unit 3
boards are increased and they are no longer
considered “dedicated” to Unit 2 service.

Boards are normally available to support
equipment associated with Units 2 and 3. Seclected
battery boards may be available to serve Unit 2
loads since the loads on the affected Unit 3 boards
are increased and they are no longer considered
“dedicated” to Unit 2 service and vice versa,

All cight diesel generators available. .

All eight diesel generators available.

All cight diesel generators available.

Control and Service Air

Two compressors are fully loaded, with the other
two compressors running but unloaded or on
standby.

Two compressors are fully loaded, with the other
two compressors running but unloaded or on
standby.

Two compressors are fully loaded, with the other
two compressors running but unloaded or on
standby.

- AN

Raw Cooling Water

Although interconnected, the portion of the system
that serves Unit 3 is independent of that portion
that serves Units 1 and 2.

Although interconnected, the portion of the system
that serves Unit 3 Is independent of that portion
that serves Units | and 2.

The entire system is modeled with the portion
serving Unit 2 dependent on the portion serving
Unit 3 and vice versa,

Turbine Building and Radwaste
Building

Buildings shared among all three units,

Buildings sharcd among all three units,

Buildings shared among all three units,

Reactor Building Closed Cooling
Water

Unit 2 RBCCW pumps 2A and 2B are normally
operating, and the common RBCCW pump IC is
dedicated to Unit 2,

Unit 2 RBCCW pumps are normally operating,
and the common RBCCW pump IC is available to
Unit 1,2, or 3.

Units 2 and 3 RBCCW pumps are nommally
operating, and the common RBCCW pump IC is
available to Unit 1, 2, or 3.

Reactor Building (Secondary
Containment System)

Building shared among all three units.

Building shared among ail three units.

Building shared among all three units,

Condenser Circulating Water

Three Unit 2 CCW pumps are initially operating;
pumps from other units in standby with interties
between the units, .

All nine of the CCW pumps are initially operating
with the interties between the units closed.

The three Unit 3 CCW pumps are initially
operating and the number of Unit 2 CCW pumps
operating depends on the status of Unit 2. The
interties between the units are closed.

Pumping Station (Intake
Building)

The pumping station contains RHRSW pumps and
the EECW pumps that are shared among the units.

The pumping station contains RHRSW pumps and
the EECW pumps that arc shared among the units:

The pumping station contains RIHHRSW pumps and
the EECW pumps that are shared among the units.
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Table 2-2 tPage 2 of 2). Comparison of Equipment Status in the Different Plant Configurations

System

Equipment Status in Unit 2 PRA

Equipment Status In Multi-Unit PRA

Equipment Status in the Plant Configuration
with Unit 1 Remaining in Layup

Control Rod Drive Hydraulic

Unit 2 CRD pump 2A Is normally running, and the
common control CRD swing pump is dedicated to
Unit 2.

Unit 2 CRD pump 2A is normally running, and the
common control CRD swing pump is shared by

Units 1 and 2.

Unit 2 CRD pump 2A is normally running, and the
common control CRD swing pump is dedicated to
Unit 2. Unit 3 CRD pump 3A is normally running
with standby pump 3B dedicated to Unit 3.

RHR Cross-Connection and
Standby Coolant Supply

Cross-connecting a selected portion of the RHR
systems from Unit 2 to Unit 1 Is available,

Cross-connecting between Units 2 and 1, and
between Units 2 and 3 are available.

Cross-connecling between Units 2 and 3 is
dependent on the status of Unit 2.

Residual Heat Removal Service
Water

Four RHRSW pumps are designated to provide
RHR function, and four RHRSW pumps are swing
pumps. The latter can replace designated EECW
pumps when thelr corresponding EECW pumps are
taken off-line.

Four RHRSW pumps are designated to provide
RHR function, and four RHRSW pumps are swing
pumps. The latter can replace designated EECW
pumps when their corresponding EECW pumps are
taken off-line.

Four RHRSW pumps are designated to provide
RHR function, and four RHRSW pumps are swing
pumps. The latter can replace designated EECW
pumps when their corresponding EECW pumps are
taken off-line.

Emergency Equipment Cooling
Water .

The EECW north and south header are each
supplicd by two RHRSW pumps with one pump In
cach header normally running.

The EECW north and south header are each
supplied by two RHRSW pumps with one pump in
cach header normally running.

The EECW north and south header are each
supplied by two RHRSW pumps with one pump in
cach header normally running,







Table 2-3. Summary of Potential Impact on Systems and Structures Associated with

Unit 3

System or Structure

System Success
Criteria or
Systems Analysis

Initiating
Event
Frequency

Plant
Model

Electric Power System

X

Control and Service Air System

Raw Cooling Water System

Eall Kol

Turbine Building* and Radwaste Building

Reactor Building Closed Cooling Water System

R R

Reactor Building (Secondary Containment System)**

Pl o ol N

Condenser Circulating Water System

Pumping Station (Intake Building)

El

>

Control Rod Drive Hydraulic System

RHR Cross-Connection and Standby Coolant Supply System

Residual Heat Removal Service Water System

Emergency Equipment Cooling Water System

L N L k]

Lol Kol Ko

*Impacts nature and frequency of turbine flood.
**May impact local manual operations in reactor building.
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Table 2-4 (Page 1 of 4). Success Criteria for Plant Configuration Under Consideration Mf‘:ﬁ: e Covd
) Success Criteria for Units 2 and 3 Impact on PSA Event Model _
ttard i-Uni iteri A - s e o for Units 2 and 3 with Unit 1
Systg';rt Top Ini_tiating Event Rev. 1 L.O. #2 PRA Success Criteria Multi-Unit PRA Success Criteria with Unit 1 Remaining in Layup ! or I:elmaini:g in‘;,'ayupm .
]
. : . < ) . . - 1 1.0. #2 PRA. (Both ! | All units at power will trip on loss of
i fsite 500-kV and 161-kV grids are | Same as Rev. 1 LO. #2 PRA. (Both Same as Rev. 1 (
Offste Grid i?OSOII)A ;h:ega?;eajailab[e for 24 hours.g (Only | categories of loss of 500-kV grid were categories of loss of 500-kV grid were ; 500-kV to plapt (L500PA). L9ss qf
L500U2 one category of loss of 500-kV grid was | considered). considered). - 1] 300-kV to Unit 2 (L500U2) will trip
) ) { |-Unit 2 only. Loss of 500-kV to Unit 3
flecessary)- (L500U3) will trip Unit 3 only. The
L500PA and L500U2 frequencies
developed for the Multi-Unit PRA were
i used in Reference 3; for this study, the
! same frequencies were used for L500PA
; | and L500U3, respectively.
: | i ithin 30 minutes | Recover offsite powe‘Lr to reenergize the | Recover offsite power to reenergi.ze the Thg number of diesel generators
Reco.ver oneitel NA R: ?i\tlli;nogf;l;ir?wer witin 30 miny shutdown boards. No credit for diesel shutdown boards. Recovery of diesel available for each operating unit/
Offsite Power ° ) generator recovery. generator C given failure of local HVAC | shutdown board becomes more limited
is considered for Unit 2. Recovery of | | than in the Rev. 1 1.O. #2 PRA. Offsite
diesel generator 3ED is considered for | | power recovery analysis is applicable to
Unit 3. the three types of LOSP initiators
(LOSP, L500PA, and L500U3) under
this plant’configuration.
. i deled as Top Event CASG. | N/A 4 | The common accident signal is not
80?“202 Uglt IV | NA N/A This was mo d . | applicable to this plant configuration.
nit 2 Accident i
Signal ‘ A - - g .
4-kV Shutdown N/A Remain available for 24 hours. Remain available for 24 hours. Remain available for 24 hours. No impact.
Boards; 480V y
Shutdown Boards;
- 480V RMOV (
Dot : imit | Diesel/4-kV shutdown board load limit * | 4-kV shutdown boards associated with
i hutd Diesel/4-kV shutdovm board load limit | Diesel/4-kV shutdown oard foad fimut : | 4-kV shutdown boards associated wi
e Shutdown A SE:::!? (gua)r’;d;ziol;e:vya: t;;n:id:r\:nd. The | will influence the combinations of will influence the combinations of i | the qther operating unit (Unit 2) are
R ower recovered shutdown board(s) must boards to be recoveied ard boards boards to be recovered and boards t | required by the unit at power a.nd
Recovery ain available for 24 hours supplying power. However, only the _ | supplying power. However, only the ? shutdqwn. Crosstlelng board.s in support
rem ) . recovery of shutdovn boards B and/or D | recovery of shutdown board 3ECis | | of Unit 3 shutdown will be limited by
will be considered for muiti-unit considered for selected scenarios. | the maximum load capability of the bus
Scenarios. . } | and or diesel combination.
4-kV Unit Board | N/A This feature was not implemented in this | This feature was not implemented in this { This feature was not implemented in this Recc:lovery action not implemented in this
mt bo . “ ' study.
Power Recovery study. “ study. study Y
(Backfeed from
Diesel Generators)
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Table 2-4 (Page 2 of 4). Success Criteria for Plant Configuration Under Consideration

System or Top
Event

" Initiating Event

Rev. 1 LO. #2 PRA Success Criteria

§
}
Multi-Unit PRA Success Criteria
i

Success Criteria for Units 2 and 3
with Unit 1 Remaining in Layup

Hiea Rysilable on
Impact on PSA Event Modelm ire Card
for Units 2 and 3 with Unit 1
Remaining in Layup '

250V DC Battery

N/A

Remain available to support the loss of

e 0 -
Success criteria remains the same. The

Success criteria for the battery board

Revised battery board availability

Charger 2B the normal charger for battery board 1, | charger unavailabilitygwill change. remains the same. analyses render the consideration of
2, or 3. Only the recovery of battery ) . | .
board 2 or 3 was considerr);d in the ’ batery charger of secondary importance.
Rev. 1 1.O. #2-PRA.
Control and Loss of Plant Air | Requires at least two of the four control | The success criterion :for the system The success criterion for the system ‘ The demands on the plant air system
Service Air air compressors to supply all three air requires three compressors in operation | requires three compressors in operation ! may increase if two units are at power
System receiver and the Unit 2 air dryer train. when three units are in operation. when three units are in operation. ); The initiating event frequency is based'
This is conservative since per Design % | on industry experience and does not
Criteria BFN-50-732, Rev. 2, . ’i change when applied to this plant
January 31, 1991, the plant control air configuration. A review of a recent
system requires one of the four plant modification for Unit 2 to
compressors if only Unit 2 is in sectionalize units given a piping failure
operation. determined that the modification would
not significantly impact the quantitative
- { | system analysis results.
Raw Cooling LRCW Two of six raw cooling water (RCW) The following assum! tion on the success | Any four pumps. Required changes to the system model
Water System normally operating pumps modeled as criteria is made: twq of three Unit 1 and the initiating event frequency. The
two of three Unit 1 or two of three and two of three Uni} 2 pumps must be impact on the Unit 3 PSA is the s:ame as
Unit 2 normally operating pumps must | available (two are required per operating for the Unit 2 PSA (Reference 3)
be available. Pump 1D replaces a unit). This is modeled as four of six ’
normally operating pump that is in RCW pumps be available. Pump 1D is
, maintenance. available to replace a Unit 2 pump in
maintenance if itselfjis not in
i maintenance or it is hot being used to
replace a Unit 1 pump in maintenance.
Unit 3 RCW is independent, and two of
the five Unit 3 pumps were assumed for
success.
Turbine Building | FLTB N/A N/A N/A Frequency of flooding was reevaluated
! in the Unit 2 PSA; the same frequency
i was used in’ this analysis.
Reactor Building | LRBCCW Pumps 2A and 2B and their associated | The success criteria éremains the same. The success criteria remains the same, | | Same as Rev. | 1.O. #2 PRA. The
Closed Cooling heat exchangers must remain in service | The system analysis was changed to Pump 1C could support Unit 2 or 3. | | initiating event LRBCCW was
Water for 24 hours. Pump 1C replaces a reflect possible aligxfunent of pump 1C to § | introduced in the Multi-Unit PRA and is
normally operating pump that is in Unit 1. ] ! considered in the current analysis.
maintenance. ‘

Y
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Table 2-4 (Page 3 of 4). Success Criteria for Plant Configuration Under Consideration

j

System or Top
Event

Initiating Event

Rev. 1 LO. #2 PRA Success Criteria

Multi-Unit PRA Success Criteria

} AN U (N

Success Criteria for Units 2 and 3
with Unit 1 Remaining in Layup‘

Altan Aval

- Impact on PSA Event Mod%l"‘mm
for Units 2 and 3 with Unit 1
Remaining in Layup

The new top event (ACM, the same as

sble oft
Card

ildi the A top event (ACM) is used to specify h An accident in Unit 2 may impact the
?Sexgﬁza?':’llldlng NA iionlla:malllr;l;:i;;;a;;zx;'z ones and degrzl:ded scenarios on other unit(s) has | in th_e Un.it 2 PSA) introduced in the ' | habitability of the Unit 3 reactor
Containmént) h been added representing a flag for those | Multi-Unit PRA has been implemented | building. This would then limit the

events that may involve reactor building | in the current analysns to specify when a | capability of remote manual actions by
— entry. N degraded scenario occurs on Unit 2, thus operators in response to events at
T i impacting the ability to enter the Unit3 | Unit 3. Event tree structure, logic rules,
_ ! reactor building. as well as new operator assessment from
- ! Muiti-Unit PRA are applicable to this
~ i } plant configuration.
" : N/A i N/A | The plant model already considers that
gﬁ;n%‘iﬁ?:; FLPHI A f : four different sets of pumps could be
| t | lost due to this initiator. The initiating
f ﬂ event frequency considers the
f | | contribution by three units.
i 7 i draulic system | The success cntena: remains the same. The control rod drive hydraulic system | The model developed for the Rev. 1
Ic-:lc))'gtrr:l}li?d prive | NA 'il.;,h:v;iolzglo: fr':rd Zin;:gulrlz to act assy a The system analysxs was changed to is available for 24 hours to act as a V LO. #2 PRA is applicable.
source of vessel makeup for reactor reflect possible aSSIgnment of pump 1B | source of vessel maket‘xp for reactor
level control. Depending on the to Unit 2. . level control. Depending on the
circumstances, either pump 2A is " circumstances, either pump 3A is
sufficient for makeup, or pumps 2A sufficient for makeup, or pumps 3A
and 1B ("enhanced" flow) must act and 3B ("enhanced” flow) must act |
together. together. ;
. . i s IBand 1D can | In addition to Rev 11.0. #2 PRA Instead of the two options avail.able to The model takes credit for RHRSW
%ﬁeiii(::s: - N/A 1 gem;l ilgnﬁip;:;gon Unit 2 success criteria, the following are support Unit 2, only thc? following is | pumps Bl and B2 for Unit 3 standby
- Standby Coolant suppression pool cooling. available to support Unit 2: available to support Unit 3: g coolant supply, and RHR pumps 2B
Supply 2. RHRSW pumps D1 and D2 are 1. RHRSW pumps B1 and B2 are 1. RHRSW pumps Bl and B2 are and 2D for Unit 3 suppression pool
available to align to the Unit 2 RHR | * available to ahgn to Unit 2 RHR available to align to Unit 3 RHR cooling and alternate injection.
loop I header providing an alternate loop II header| provxdmg additional loop I header providing addltmnzL
standby coolant supply. " standby coolant supply. standby coolant supply. ‘
: 2. Unit 3 RHR pumps 3Aand 3Ccan | 2. Unit 2 RHR pumps 2B and 2D can
be aligned to support Unit 2 be aligned to support Unit 3
suppression po%l cooling. suppression pool cooling.
; However, the availability of the Unit 2
RHR system is dependent on the status
of Unit 2. g
G710813038 -0 3
% % |
f !
\TVAN00482.DOC.06/04/96 " 2-11

——



N
PR

-

-




L

Rl ot S

Table 2-4 (Page 4 of 4). Success Criteria for Plant Conﬁguratit;n Under Consideration i

o o § s

System or Top
Event

Initiating Event

" Rev. 1 L.O. #2 PRA Success Criteria

Multi-Unit PRA Success Criteria

Success Criteria for-Units 2 and|3

with Unit 1 Remaining in Layup

Impact on PSA Event Model
for Units 2 and 3 with Unit 1
Remaining in Layup

RHR Service
Water

N/A

‘At least one of the four RHR heat
exchangers must be supplied with
cooling water from an associated
RHRSW pump for shutdown cooling.
For ATWS conditions, all four RHR
heat exchangers with cooling water from
the associated RHRSW pump are
available for suppression pool cooling.
(The model developed requires all three
RHR heat exchangers.)

At least two RH )pumps supplying
cooling water to the associated heat
exchangers (for trimsients only). For all
other events, the success criteria is the
same as the Rev. | 1.O. #2 PRA.

One pump per unit (not on same hea:der)
for non-ATWS conditions. For ATWS
conditions, four RHR heat exchangers
are required.

Because the trains of RHRSW are
modeled separately in the support tree,
the systems analysis will not change.
The event tree modeling accounts for -
the use of specific pumps by specific
units (heat exchangers). The event tree
logic rules account for the RHRSW
swing pumps to EECW. Specific logic
rules address the requirement for four
pumps in ATWS scenarios.

Erhergency
Equipment
Cooling Water

N/A

Two of the four EECW pumps must
operate for 24 hours.

The success criter'ia are effected if

Units 1 and 3 remain in operation and
the diesel generators are not running.
The flow paths for three unit operation
are such that threc out of four pumps are
required. An alterate criteria is for the
model to look at the successful operation
of RCW and if RCW is available (meets
acceptance criteria) then two of four
EECW pumps is acceptable.

Two pumps n;)t on same end of a
header.

With two units fueled, the availability of
RHRSW pumps to replace EECW
pumps that require maintenance will be
limited. The system model remains the
same as the trains are modeled in four
separate top events. For two-unit
shutdown scenarios (e.g., those initiated
by LOSP), the new system success
criteria are implemented via the event
tree logic rules. The event tree logic
rules account for the RHRSW swing
pumps possibly being aligned to EECW.
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- 3. MODIFICATIONS MADE TO PREVIOUS PSA MObELS

The risk models in the current study were derived in large part from models developed for
previous Browns Ferry risk assessments. Specifically, the Unit 3 PSA took advantage of the
Unit 2 PSA (Reference 3) as well as information developed for the Multi-Unit PRA
(Reference 2). The Unit 3 PSA started with the Unit 2 PSA models and made appropriate
changes to reflect unit-specific system configurations and dependencies.

Changes made to the event model are discussed first. These changes involve changes to the
electric power support event trees, changes to reflect differences in interunit RHR crosstie
capability, the redefinition of selected initiating events, and changes to reflect Unit 3’s
dependencies on support systems.

Following the discussion of event model changes, specific system model analyses that were
conducted are presented. These system model additions include the analyses of the
availability of additional Unit 3 electric boards as well as an update of the analyses of the
availability of battery boards 1, 2, and 3.

3.1 EVENT MODEL
3.1.1 ELECTRIC POWER SUPPORT EVENT TREES

In the Unit 2 PSA (Reference 3), the status of key electric power boards were addressed in
two linked event trees ordered as follows: ELECT12 and ELECT3. The former primarily
addressed boards that are nominally associated with Unit 1 or Unit 2 equipment, and the latter
addressed boards nominally associated with Unit 3. The specific top events that make up
these two trees are identified in Tables 3-1 and 3-2.

Given the large number of top events in the Browns Ferry risk models, it was desirable to
reorder the top events for the Unit 3 electric power support event trees to facilitate the later
comparison of Unit 3 sequences with those from the Unit 2 PSA (Reference 3). Also,
additional top events were necessary for the Unit 3 PSA. In the Unit 3 PSA, therefore, the
status of key electric power boards are addressed in three linked event trees ordered as

" follows: ELECT3, ELECT12, and ELECT3P. The event tree ELECT3P contains the new -

top events of interest for the Unit 3 PSA. The specific top events that make up these threé
trees are identified in Tables 3-3 through 3-5.

A comparison of the two sets of trees reveals the following observations. Top events
associated with offsite power.and recovery of power at the unit boards (OG5, OG16, OUB,
and ELECT30) have been moved from ELECT12 to ELECT3. The top event governing the
common cause coupling of Units 1 and 2 and Unit 3 diesel generators has been relocated
from ELECT12 to ELECT3. Specific top events have been added to the ELECT3 and
ELECT12 models for Unit 3 to address recovery of the diesel auxiliary board associated with
room cooling for diesel generators 3ED and diesel generator C, respectively. Top
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Events VB42C (the 4-kV unit board 2C) and DO (120V 1&C bus 2b) were eliminated from
ELECTI2. ‘

Top Event DG (250V DC control power for 4-kV shutdown board 3EC and 480V shutdown
board 3EB) was relocated from the ELECT3 tree to the Unit 3 ELECT12 tree. Top

Events DJ, DN, RC, CPREC, and UBREC (120V AC Unit 2 preferred power, 120V 1&C
bus 24, 250V RMOV board 2B, control power recovery, and unit board backfeed,
respectively) were eliminated from ELECTS3. ‘

3.1.2 ELECTRIC POWER EVENT TREE SPLIT FRACTION SYMMETRIES

In the Unit 2 PSA, the eight diesel generators were queried in the following order, given a
loss of offsite power:

A
D
B
C
3EA
3EC
3EB
3ED

® 6 e 6 o o o o

The evaluation of the unavailability of each diesel generator considers the status of all diesel
generators previous queried. In other words, the split fraction chosen for the top event ,
associated with diesel generator B depends on the status of diesel generators A and D. If both
diesel generators A and D failed, for example, diesel generator B may have a different failure
likelihood than if diesel generators A and D were successful, or if only A or D were
successful. The ordering of the diesel generator top events, therefore, is important in the
quantitative scenario development. In the Unit 3 PSA, the availability of the diesel generators
are queried in the following order:

3EA
3EC
3EB
3ED
A
D
B
C .

Advantage was taken of the Unit 2 PSA analysis of diesel generator split fractions by
assigning them in the Unit 3 PSA according to the order they are queried. In other words, for
example, in the Unit 3 PSA, split fractions assigned to diesel generator 3ED (the fourth diesel
generator queried) are those developed for diesel generator C in the Unit 2 PSA. Similar
substitutions are made for the corresponding split fractions for the fuel oil transfer pumps.
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Likewise, in the Unit 2 PSA (Reference 3), the three battery boards are asked in the following
order:

. Battery Board 1|
. Battery Board 2
., Battery Board 3

In the Unit 3 PSA, they are asked in the following order:

. Battery Board 2
. Battery Board 1
. Battery Board 3

In this study, the analysis performed for the Unit 2 PSA for the battery boards was utilized by
assigning the split fractions previously developed for battery board 1 to battery board 2 and
those developed for battery board 2 are assigned to battery board 1.

3.1.3 RECOVERY OF DIESEL GENERATOR 3ED

In the Unit 2 PSA (Reference 3), the possibility of recovery of diesel generator C was
considered given the failure of diesel generators A, B, and D. Diesel generators A, B, and D
have the ability to power an auxiliary board that is required for cooling of the A, B, C, and D
diesel rooms. Diesel generator C therefore has a dependency on diesel generators A, B,

and D. Recovery is possible if an alternate means of room cooling, such as openmg the room
door, is accomplished in a timely manner.

A similar situation is found in the Unit 3 PSA. 'Diesel generator 3ED has a dependency on
diesel generators 3EA, 3EB, and 3EC, through an auxiliary board that provides room cooling.
Allowance is made in the Unit 3 PSA for recovery of cooling to diesel generator 3ED given
failure of diesel generators 3EA, 3EB, and 3EC.

3.1.4 USE OF DIESEL GENERATOR C TO SUPPORT UNIT 3

Under specific conditions in the Unit 2 PSA. (Reference 3), specifically if at least two other
Unit 3 diesel generators are available, credit is taken for diesel generator 3ED to support
Unit 2. In a like manner in the Unit 3 PSA, if at least two other Units 1 and 2 diesel
generators are available, credit is taken for diesel generator C to support Unit 3.

3.1.5 RHR CROSSTIE

Division II of Unit 1 RHR can crosstie to Division 1 of Unit 2 RHR. Likewise, Division I of -

Unit 3 RHR can crosstie to Division II of Unit 2 RHR. The Unit 2 PSA considered both of
these possibilities. An analysis assumption was imposed that disallowed the crosstie from
Unit 3 if the scenario was of a multi-unit nature and Unit 3 was initially at power. Since the
crosstie from Unit 1 has no other function other than to support Unit 2, no multi-unit
restriction is placed on the Unit 1 to Unit 2 crosstie.







From Unit 3’s point of view, Division II of Unit 2 RHR can crosstie to Division I of Unit 3
RHR. This is the only RHR crosstié available to Unit 3. In a manner similar to that
employed in the Unit 2 PSA, this crosstie is disallowed by analysis assumption if the scenario
is of multi-unit nature and Unit 2 was initially at power.

3.1.6 REDEFINITION OF INITIATING EVENTS

The same initiating events are considered for Unit 3 as were considered for Unit 2 with four
* minor exceptions. These exceptions have to do with redefining the nature of two initiators.
The initiator "L500U2" (loss of 500-kV power to Unit 2) in the Unit 2 PSA was replaced by
"L500U3" (loss of 500-kV power to Unit 3). Likewise, impact of the initiator "LUPS" (loss
of unit preferred power) was charged from the loss of Unit 2 unit preferred power to the loss
of Unit 3 preferred power. Likewise, the impact of initiators "LICA" and "LICB" were
changed to the loss of I&C bus 3A and I&C bus 3B, respectively.

3.1.7 DEPENDENCIES

The dependency matrices developed for the Multi-Unit PRA (Reference 2) served as the
starting point for the identification of Unit 3 dependencies on support systems. As these
dependencies were being reviewed, their impact on the split fraction assignment rules
developed for the Unit 2 PSA were noted. These impacts are summarized in Table 3-6,
which .was utilized in the development of split fraction assignment rules for the Unit 3 PSA.

3.2 SYSTEMS ANALYSES

The system analyses performed for the Unit 3 PSA includes the modeling of those electric
power systems required to support the successful operation of the Unit 3 mechanical support
systems and frontline systems for accident mitigation. In addition, the availability of battery
boards 1, 2, and 3 were reanalyzed due to the modification of electric power systems event
tree models associated with these battery boards. The sections below discuss the new
analysis. '

3.2.1 UNIT 3 ELECTRIC POWER SYSTEM MODELS

3.2.1.1 Top Event UB43C — 4-kV Unit Board 3C

Top Event UB43C models 4-kV unit board 3C. The unit board is successful if power is
available at the board for the required loads for a period of 24 hours.

3.2.1.2 Top Event CBB — 4-kV Common Board B

Top Event CBB models 4-kV common board B. The common board is successful if powef is
available at the board for the required loads for a period of 24 hours.

DY







3.2.1.3 Top Event UBX — 4-kV Unit/Common _Board Svstem

Top Events UB42C and CBB are combined to model common cause failures. The combined/
intermediate top event for this modeling purpose is UBX. The unit/common board system
model is used to evaluate the unavailabilities of the boards. These unavailabilities are used to
quantify the conditional split fraction values for Top Events UB42C and CBB.

3.2.1.4 Top Event RJ3 — 480V RMOV Board 3C

Top Event RJ3 is used to model the 480V RMOV board 3C power systems. Top Event RJ3
is successful if 480V RMOV board 3C remains available for 24 hours.

3.2.1.5 Top Event RK3 — 480V RMOYV Board 3D

Top Event RK3 is used to model the 480V RMOV board 3D power systems. Top Event RK3
is successful if 480V RMOV board 3D remains available for 24 hours.

3.2.1.6 Top Event RL3 — 480V RMOV Board 3E

Top Event RL3 is used to model the 480V RMOV board 3E power systems. Top Event RL3
is successful if 480V RMOV board 3E remains available for 24 hours.

3.2.1.7 Top Event MOVU3 — Common Cause Failure on 480V RMOV Boards 3D
and 3E

Top Events RK3 and RL3 have been combined to model common cause failures. The
combined top event is called MOVU3. The RMOV boards system model is used to evaluate
the unavailabilities of the RMOV boards. These unavailabilities are used to quanufy the
conditional split fraction values ‘for Top Events RK3 and RL3.

3.2.1.8 Top Event DJ3 — 120V _AC Unit 3 Preferred Power

Top Event DJ3 is used to model the Unit 3 120V AC unit preferred AC power subsystem.
The Unit 3 120V AC unit preferred power subsystem is successful if it supplies power for
24 hours.

3.2.1.9 Top Event UNTPFD3 — 120V _AC Preferred Power Combined Top Event

Top Events DI (120V AC Unit 1 preferred power) and RJ3 have been combined to model
common cause failures and Technical Specifications dependencies. The combined or
intermediate top event is called UNTPFD3. The 120V AC preferred power system model i is
used to evaluate the unavailabilities of the 120V AC Unit 1 and Unit 3 preferred power.
These unavailabilities are use to quantify the conditional split fraction vaiues for Top
Events DI and DJ3.
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3.2.1.10 Top Event DN3 — 120V AC 1&C 3A Power System

Top Event DN3 is used to model the 120V AC [&C 3A power system. The 120V AC I&C
3A power system is successful if it is available for 24 hours.

3.2.1.11 Top Event DO3 — 120V AC 1&C 3B Power System

Top Event DO3 is used to model the 120V AC 1&C 3B power system. The 120V AC I&C
3B power system is successful if it is available for 24 hours.

3.2.1.12 Top Event RB3 — RMOV Board 3A Power System

Top Event RB3 is used to model the 250V RMOV board 3A power system. The 250V
RMOYV power subsystem is successful if it is available for 24 hours. The 250V RMOV
board 3A is powered by 250V battery board 3.

3.2.1.13 Top Event RC3 — RMOYV Board 3B Power System

Top Event RC3 is used to model the 250V RMOV board 3B power system. The 250V
RMOV power subsystem is successful if it is available for 24 hours. The 250V RMOV_
board 3B is powered by 250V battery board 1.

3.2.1.14 Top Event RD3 — RMOYV Board 3C Power System

Top Event RD3 is used to model the 250V RMOV board 3C power system. The 250V
RMOV power subsystem is successful if it is available for 24 hours. The 250V RMOV
board 3C is powered by 250V battery board 2."

3.2.2 MODELING OF BATTERY BOARDS 1, 2, AND 3

The models for the battery boards were revised to reflect the transfer of loads from a battery
board when the battery board is removed from service for maintenance. In addition, the
model was refined to more realistically treat combinations of maintenance and failures on
separate boards. Another change in the modeling of the battery boards is the elimination of
the contribution'to the battery board unavailability due to the extended maintenance outage of
a battery board during plant refueling shutdown. It was previously assumed that the battery
board can be removed from service for maintenance purpose for a duration equal to about
25% of the refueling outage time. This extended outage duration of a battery board is not
permitted by the plant Technical Specifications and models were updated to reflect actual
plant practices.. .

The availability of battery boards 1, 2, and 3 is represented in the plant model by Top
Events DE, DH, and DG, respectively, found in the electric power support event

tree ELECT12. The order of the top events questioned in the event tree is DH, DE, and DG.
The reason for questioning the top events in this order is that the plant model assumes the
shifting of the loads of battery board 1 (Top Event DE) or 3 (Top Event DG) to battery







- board 2 (Top Event DH) whenever battery board 1 or 3 is removed from servxce for
maintenance purposes.

To ensure a contribution from simultaneous maintenance of more than one battery board to
the unavailability of two or more of the battery boards does not occur, an intermediate top
event fault tree model representing all three battery boards was constructed using the existing
individual battery board fault tree models. Only top event alignments for the removal of one
of the battery boards for maintenance were defined. This top event model, therefore,
determines the unavailability of two battery boards due to hardware failure of both battery
boards, and hardware failure of one battery board and maintenance of the second battery
board. The model also determines the unavailability of three battery boards due to hardware
failure of two of the battery boards and maintenance of the third battery board. In addition,
the intermediate top event also determines the unavailability of an individual battery board
due to all causes. The conditional split fractions for Top Events DE, DH, and DG are defined
in terms of the unavailabilities or split fractions for battery boards 1, 2, and 3 evaluated from
the intermediate top event model. These split fractions are used in the plant model
quantification for event sequences in which battery board 2 (Top Event DH) is determined to
be unavailable.

To model the shifting of the loads from battery board 1 or 3 to battery board 2 when the
battery board 1 or 3 is taken out of service for maintenance purposes, a new set of
intermediate and conditional split fractions for Top Events DE and DG were defined. The
new split fractions or unavailabilities do not contain any contributions from maintenance
activities for battery boards 1and 3. Only contributions from hardware failures are included
in these new spht fractions. The split fractions are uséd in the plant model quantification for
event sequences in which battery board 2 is available. This implies that when battery board 2
is available, battery boards 1 and 3 can only be unavailable due to hardware failures.
Maintenance of battery board 1 or 3 does not contribute to the unavailability of Top

Event DE or DG for event sequences in which battery board 2 (Top Event DH) is available
due to the shifting of the loads from the battery board 1 or 3 to battery board 2. However,
for event sequences in which battery board 1 is not available, then maintenance contributions
to the unavailability of battery boards 2 and/or 3 are included. )
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Table 3-1 (Page 1 of 2). Top Events in Tree ELECT12 as Found in the Unit 2 PSA

Top Event Description
OGS 500-kV Offsite Grid
0OG16 161-kV Offsite Grid
OUB Operator Restores Power to Unit Boards
UB41A | 4-kV Unit Board 1A
UB41B | 4-kV Unit Board 1B
UB42A | 4-kV Unit Board 2A
UB42B | 4-kV Unit Board 2B
SHUT! | Shutdown Bus 1
SHUT2 Shutdown Bus 2
FA Fuel Oil System for Diesel Generator A
GA Diesel Generator A
FD Fuel Oil for Diesel Generator D
GD - Diesel Generator D
FB .Fuel Oil System for Diesel Generator B
GB Diesel Generator B
FC Fuel Oil System for Diesel Generator C
ODSB Operator Aligns Power to Diesel Auxiliary Board for Diesel Generator C
GC Diesel Generator C '
EPR30 Recovery Offsite Power in 30 Minutes
DGC Common Cause Coupling of Units 1 and 2 and Unit 3 Diesel Generators
AA 4-kV Shutdown Board A
RQ 480V Shutdown Board 1A
RE 480V RMOV Board 1A Power
'RM 480V Diesel Auxiliary Board A Power
DA 250V DC Control Power for 4-kV Shutdown Board A and 480 Shutdown
Board 1A
DE Battery Board 1
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Table 3-1 (Page 2 of 2). Top Events in Tree ELECT12 as Found in the Unit 2 PSA

Top Event Description
RD 250V RMOV 2C
AB 4-kV Shutdown Board B
RS 480V Shutdown Board 2A
RH 480V RMOV Board 2A Power
DC 250V DC Control Power for 4-kV Shutdown Board B and 480V Shutdown
Board 2A
DH Battery Board 2
UB42C 4-kV Unit Board 2C Power
RB 250V RMOV Board 2A
DI 120V AC Unit 1 Preferred Power
DK 120V RPS Bus "A"
AC 4-kV Shutdown Board C
RR 480V Shutdown Board 1B
RF 480V RMOV Board 1B Power."
DB 250V Control Power for Shutdown Board C and 480V Shutdown Board 1B
AD 4-kV Shutdown Board D
RT 480V Shutdown Board 2B
RK 480V RMOV Board 2D Power
RL 480V RMOV Board 2E Power
RI 480V RMOV Board 2B Power
RJ 480V RMOV Board 2C Power
RN | 480V Diesel Auxiliary Board B Power
DL 120V RPS Bus "B"
DD 250V DC Control Power for Shutdown Board D and 480V Shutdown

Board 2B

120V 1&C Bus "2B"




Table 3-2. Top Events in Tree ELECT3 as Found in the Unit 2 PSA

Top Event ’Description

UB43A | 4-kV Unit Board 3A |

UB43B 4-kV Unit Board 3B
FE Fuel Oil System for Diesel Generator 3A
GE Diesel Generator 3A

A3EA | 4-kV Shutdown Board 3EA and 480V Shutdown Board 3A Power

. RX 480V Shutdown Board 3A '
RO 480V Diesel Auxiliary Board 3EA Power
DG Battery Board 3
DF 250V DC Control Power for 4-kV Shutdown Board 3EB
DJ 120V AC Unit 2 Preferred Power
DN 120V 1&C Bus "2A"
RC 250V RMOV Board 2B
FG Fuel Oil System for Diesel Generator 3C
GG Diesel Generator 3C \

A3EC 4-kV Shutdown Board 3EC and 480V Shutdown Board 3B
FF Fuel Oil System for Diesel Generator 3B
GF Diesel Geherator 3B

A3EB 4-kV Shutdown Board 3EB
RY 480V Shutdown Board 3B
RP 480V Diesel Auxiliary Board 3EB Power
FH Fuel Oil for Diesel Generator 3D
GH Diesel Generator 3D

A3ED 4-kV Shutdown Board 3ED

SDREC | Shutdown Board Recovery

CPREC 250V DC Division II Control Power Recovery

UBREC | Backfeed "B" Unit Boards for Shutdown Boards
OoX Operator Recovery Actions







Table 3-3. Top Events in Tree ELECT3 as Used in this Study

Top Event Description
0G5 500-kV Offsite Power Grid
0Gl16 161-kV Offsite Power Grid
OUB Operator Restores Power to Unit Boards
UB43A | 4-kV Unit Board 3A
UB43B | 4-kV Unit Board 3B
FE Fuel Oil System for Diesel Generator 3A
GE Diesel Generator 3A
FG Fuel OQil System for Diesel Generator 3C
GG Diesel Generator 3C
FF Fuel OQil System for Diesel .Generator 3B
GF Diesel Generator 3B
FH Fuel Oil System for Diesel Generator 3D
ODSB Operator Aligns Power to Diesel Auxiliary Board for Diesel Generator 3D
GH Diesel Generator 3D | ‘
EPR30 Recover Offsite Power by 30 Minutes
DGC Possibility of Global Common Cause Failure of DGS
A3EA 4-kV Shutdown Board 3EA and 480V Shutdown Board 3A Power
" RX | 480V Shutdown Board 3A
RO 480V Diesel Auxiliary Board 3EA Power
DF 250V DC Control Power for 4-kV Shutdown Board 3EB
A3EC 4-kV Shutdown Board 3EC and 480V Shutdown Board 3B
* A3EB | 4-kV Shutdown Board 3EB |
RY 480V Shutdown Board 3B
RP 480V Diesel Auxiliary Board 3EB Power
A3ED 4-kV Shutdown Board 3ED







Table 3-4 (Page 1 of 2). Top Events in Tree ELECT12 as Used in this Study

Top Event Description

UB41A | 4-kV Unit Board 1A

UB41B |} 4-kV Unit Board 1B

UB42A | 4-kV Unit Board 2A

UB42B 4-kV Unit Board 2B

SHUTI Shutdown Bus 1

SHUT2 | Shutdown Bus 2
FA Fuel Oil System for Diesel Generator A
GA Diesel Generator A
FD Fuel Oil for Diesel Generator D
GD Diesel Generator D
FB | Fuel Oil System for Diesel Generator B
GB Diesel Generator B
FC Fuel Qil System for Diesel Generator C

ODSBU3 | Operators Recover Cooling to Diesel Generator Room C
GC Diesel Generator C
AA 4-kV Shutdown Board A
RQ 480V Shutdown Board 1A
RE 480V RMOV Board 1A Power
RM 480V Diesel Auxiliary Board A Power
DA 250V DC Control Power for 4-kV Shutdown Board A and 480 Shutdown
Board 1A : .
AB 4-kV Shutdown Board B
RS 480V Shutdown Board 2A
RH 480V RMOV Board 2A Power
DC 250V DC Control Power for 4-kV Shutdown Board B and 480V Shutdown
Board 2A :

DH Battery Board 2
DE Battery Board 1







Table 3-4 (Page 2 of 2). Top Events in Tree ELECT12 as Used in this Study

Top Event Description
DG Battery Board 3
RC 250V RMOV Board 2B
RB 250V RMOV Board 2A
RD | 250V RMOV Board 2C
DI IZOV AC Unit 1 Preferred Power
DK 120V RPS Bus "A"
AC 4-kV Shutdown Board C
RR 480V Shutdown Board 1B
RF 480V RMOV Board 1B Power
DB 250V Control Power for Shutdown Board C and 480V Shutdown Board 1B
AD 4-kV Shutdown Board D
RT 480V Shutdown Board 2B
RK 480V RMOV Board 2D Power
RL 480V RMOV Board 2E Power
RI 480V RMOV Board 2B Power
RJ 480V RMOV Board 2C Power
RN 480V Diesel Auxiliary Board B Power
DL 120V RPS Bus "B"
DD 250V DC Control Power for Shutdown Board D and 480V Shutdown
: Board 2B
SDREC | Recovery of Power at a 4-kV Shutdown Board
OoX Operator Recovery Actions







Table 3-5. Top Events in Tree ELECT3P as Used in this Study

Top Event Description
RB3 250V RMOV Board 3A
RC3 250V RMOV Board 3B
RD3 250V RMOV Board 3C
UB42C 4-kV Unit Board 2C
CBB 4-kV Common Board B
UB43C | 4-kV Unit Board 3C
RJ3 480V RMOV Board 3C
DO3 120V 1&C Bus 3B
DN3 120V 1&C Bus 3B
DJ3 120V Unit 3 Preferred Power
RK3 480V RMOV Board 3D
RL3 430V RMOV Board 3E







Table 3-6 (Page 1 of 15). Impact of Unit 3 Dependencies on Split Fraction

Assignment Rules Developed for Unit 2

Event Tree Macros/Top Events Replace With
HPGTET Macros
L8FSUP DH DG
HPISUP RB RB3
RCISUP RD RD3
DJ DJ3
RC RC3
L8HSUP RB RB3
L8RSUP RD RD3
RC RC3
POWER RH RX
RI RY
PWR4 RB RB3
RC RC3
RD RD3
DE DH
PWR6 RB RB3
RC RC3
RD RD3
,‘ PDE DH
Top Events
RXS RB RB3
RC RC3
DB DA
DD DF
RPT RB RB3
RC RC3
DB DA
DD DF
TB AB DJ3
UB42A UB43A
UB42B UB43B
DH DG
NOGB NOGE







Table 3-6 (Page 2 of 15). Impact of Unit 3 Dependencies on Split Fraction
Assignment Rules Developed for Unit 2

Event Tree Macros/Top Events Replace With
" | BVR UB42A UB43A
' UB42B UB43B
IVO RH RX
, RI RY
RB RB3
RC RC3
NOGB NOGE
NOGD NOGG
IVC RH RX
RI RY
RB RB3
RC RC3
NOGB NOGE
NOGD NOGG
SL " RS RX
DC DE
RT RY
DD DG
RC RC3
RH RX
RI RY
NOGB NOGE
NOGD NOGG
CD . UB42A UB43A
UB42B UB43B
UB42C UB43C
_ DH DG
FWH DJ D13
DN DN3
FWC _ DJ , DJ3
DN DN3
LSF - NOGB NOGE
NOGD NOGG
ORF : UB42A UB43A
" UB42B UB43B
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Table 3-6 (Page 3 of 15). Impact of Unit 3 Dependencies on Split Fraction

Assignment Rules Developed for Unit 2

Event Tree Macros/Top Events Replace With
HRC RC RC3
RB RB3
RD RD3
EPR6 GA GE
GB GF
GC GG
GD GH
HPL GE GB
GB GE
RCL GA GB
GE GA
LLOCAl Macros
' CSISUP DA DE
AA A3EA
DC DF
AB A3EB
RH RX
QSHSUP DB DG
AC A3EC
DD DH
AD A3ED
RI RY
RPDSUP AD A3ED
DD DH
RPBSUP AC A3EC
DB DG
RPCSUP AB - A3EB
DC DF
RPASUP AA A3EA
DA DE
POWER RH RX
RI RY
LPCI RL RL3
RK RK3




Table 3-6 (Page 4 of 15). Impact of Unit 3 Dependencies on.Split Fraction
Assignment Rules Developed for Unit 2

Event Tree Macros/Top Events Replace With
HXAB RH RX
NOGA  NOGA
HXBB RI RY
NOGC NOGC -
NOGG NOGG
HXCB RH RX
NOGB NOGB
NOGF NOGF
DV2SUP DD . DF
DB DA
DV2MIN DD " DF
DB DA
LOOPIRHR " Ul : U2
Top Events F
RXS RB RB3
. RC RC3
DB DA
DD DF -
TB | 'AB DJ3
UB42A UB43A
UB42B UB43B
NOGB NOGE
DH DG
IvVC RH RX
RI RY
RB RB3
RC RC3
NOGB " NOGE
NOGD NOGG
DV1 RB RB3
RC RC3
RK RK3
NOGB NOGE
NOGD NOGG







Table 3-6 (Page 5 of 15). Impact of Unit 3 Dependencies on Split Fraction

Assignment Rules Developed for Unit 2

Event Tree Macros/Top Events Replace . With
DV2 RB RB3
RC RC3
RK ~ RK3
NOGB NOGE
NOGD NOGG
RL RL3
CRD UB42C UB43C
RPA RH RX
RC . RC3
NOGA NOGE
NOGB NOGF
RPC RH RX
RC RC
RB RB3
NOGB NOGF
RPB RI RY
RB RB3
NOGC NOGG
NOGD NOGH
RH RX
RPD RI RY
RB RB3
RC RC3
NOGD NOGH
RH RX
HXA RH RX
NOGA NOGA
HXC RH RX
NOGB NOGB
HXB RI RY
NOGC NOGC
NOGG NOGG
HXD RH RY
NOGD NOGD
NOGH NOGH
U3 Replace by U2




Table 3-6 (Page 6 of 15). Impact of Unit 3 Dépendencies on Split Fraction
Assignment Rules Developed for Unit 2

Event Tree Macros/Top Events Replace With
OSP Ul U2
SP RH RX

RC RC3
RI RY
RB RB3
SPR’ RH RX
| RC RC3
RI RY
RB RB3
LPC NOGB NOGF
« NOGD NOGH
RL RL3
‘ RK RK3
CS RB RB3
RC RC3
CDh UB42A UB43A
UB42B UB43B
DH DG
UB42C UB43C
LPGTET Macros
Y11 DA DE
AA A3EA
GA GE
SHUT1 UB43A
INIT=L500U2 INIT=L500U3
Y12 DC DF
AB A3EB
GB - GF
SHUT1 UB43A
INIT=L500U2 INIT=L500U3
1 Y21 DB DG
AC A3EC
GC GG
SHUT2 UB43B
INIT=L5000U2 INIT=L500U3




Table 3-6 (Page 7 of 15). Impact of Unit 3 Dependencies on Split Fraction
Assignment Rules Developed for Unit 2

Event Tree Macros/Top Events Replace With
Y22 DD DH
AD A3ED
GD GH
SHUT2 UB43B
INIT=L500U2 INIT=L500U3
RHOK RHOK RXOK
ABOK A3EBOK
AC A3ECOK
AA A3EAOK
RH RX
RT RY
RIOK RIOK RYOK
ADOK A3ECOK+
A3EAOK+
A3EBOK
RI RY
RS RX
RBOK RBOK RB30OK
RB RB3
DH Delete (CPREC
Not Credited)
RCOK RCOK RC30K
RC Delete (CPREC
i Not Credited)
RKOK RKOK RK30K
ABOK A3EAOK
RK RK3
RLOK RLOK RL30OK
ADOK A3ECOK
RL " RL3
RPASUP AA AA
' RHOK RXOK
RCOK RC30K
RPBSUP AC ACOK
A3EC A3ECOK
DB - DG
RIOK RYOK




Table 3-6 (Page 8 of 15). Impact of Unit 3 Dependencies on Split Fraction
Assignment Rules Developed for Unit 2

Event Tree | Macros/Top Events Replace . With
RPCSUP ABOK ABOK
' ' DC DF - °
RHOK RXOK
RBOK RB30OK
RCOK RC30K .
RPDSUP ADOK ADOK
A3ED A3EDOK
DD DH
RIOK RYOK
RBOK RB30OK
RCOK RC30K
CRDSUP1 UB42C UB43C
CRDSUP2 AA A3EA
DA DE
CRDSUP3 No Changes
HXASUP RHOK RXOK
AA AA
INIT=L500U2 INIT=L500U3
HXBSUP RIOK RYOK
AC AC
A3EC A3EC
INIT=L500U2 INIT=L500U3
HXCSUP RHOK RXOK
AB AB
INIT=L50002 INIT=L500U3
HXDSUP RIOK RYOK
A3ED A3ED
, INIT=L5000U2 INIT=L50003
LPCI RKOK RK30K
RLOK RL30K
‘| NPIOK No Changes (No Credit
for CPREC)
NPIIOK No Changes (No Credit

for CPREC)







Table 3-6 (Page 9 of 15). Impact of Unit 3 Dependencies on Split Fraction
Assignment Rules Developed for Unit 2

Event Tree Macros/Top Events Replace With
GTLOOPIRHR Ul U2
GTLOOPIIRHR U3 Delete
SPISUP RHOK RXOK

NOGB NOGF
SPIISUP RIOK RYOK
NOGD NOGG
Top Events
HS UB42A UB43A
UB42B UB43B -
UB42C UB43C
DH DG
LC DJ DJ3
JC DJ DJ3
CRD RJ RJ3
NOGA NOGE
NOGD NOGF
DJ DJ3 .
R480 RH RX
RI RY
AD A3ECOK
AB A3EAOK
AC A3EBOK
U3 U3 U2
RY RYOK
RIOK RIOK
A3EA ‘ACOK
DE DB
A3EB ADOK
DF DD
RX RI
U3AP U2AP
Ul Delete




"Table 3-6 (Page 10 of 15). Impact of Unit 3 Dependencies on Split Fraction
Assignment Rules Developed for Unit 2

Event Tree Macros/Top Events Replace With
LPC = RKOK RK30K
' RLOK RL30OK
NOGB NOGG
NOGD NOGF
CS . RHOK . RXOK
RIOK RYOK
RB RB3
RC RC3
SP RCOK RC30K
RBOK RB30OK
SPR RCOK RC30K
RBOK RB30K
oSpP ' U3 Delete
Ul U2
SDC RB RB3
1 RHOK RXOK
. ‘RIOK RYOK
OLP RB RB3
DH DG
RC RC3
DG DE
VNT RB ' RB3
DH DG
RC ~ RC3
DG - . DE
LOCACNTMT Macros
RR12 U3 U2
Ul ' Delete
RR11 U3 U2
Ul Delete
| RR22 U3 U2
Ul Delete
RR21 U3 - U2
.Ul Delete







Table 3-6 (Page 11 of 15). Impact of Unit 3 Dependencies on Split Fraction

Assignment Rules Developed for Unit 2

Event Tree Macros/Top Events Replace With
HEAT U3 U2
Ul Delete
HEATL - U3 U2
Ul Delete
Top Events
DWS RH RX
RI RY
NOGD NOGE
NOGB NOGG,
CIL DN DN3
SGT No Changes
PRETREE Macros
L8TSUP DH DG
DN DN3
DJ DJ3
Top Events
MSVC RH RX
RI RY,
RB RB3
RC RC3
ISO RI RY
RC RC3
SIGL Top Events
PX1 RC RC3
PX2 RC RC3
RB RB3
LV RC RC3
RB RB3
NPII . RC RC3
RB RB3

Ny




Table 3-6 (Page 12 of 15). Impact of Unit 3 Dependencies on Split Fraction
Assignment Rules Developed for Unit 2

Event Tree Macros/Top Events Replace With
MESUPT Top Events
RBC 'DIJ DIJ3
DD DG
RI RY
RS RX
DC DE
RT RY
DB DB
RR RR
DCA DN DN3
DO DO3
RH RX
RI RY
CAD DN DN3
DO DO3
CNTMT Macros
RR12 U3 U2
Ul Delete
RR11 U3 U2
Ul Delete
RR22 U3’ U2
Ul Delete
RR21 U3 U2
Ul Delete
HEAT U3 u2
Ul Delete
HEATL U3 U2
Ul Delete
Top Events
-DWS RH RX
RI RY
NOGD NOGE
NOGB NOGG
CIL DN DN3

L 2% 4




‘Table 3-6 (Page 13 of 15). Impact of Unit 3 Dependencies on Split Fraction

Assignment Rules Developed for Unit 2

Event Tree Macros/Top Events Replace With
| SGT No Changes
MLOCA2 Macros
HPISUP RB RB3
RC RC3
CSISuP DA DE
AA A3EA
DC DF
AB A3EB
RH RX
CSIISUP DB DG
AC A3EC
DD DH
AD A3ED
RI RY
RPDSUP AD A3ED
DD DH
RI RY
RB RB3
RC RC3
RPBSUP AC A3EC
.DB " DG
RB RB3
RPCSUP AB A3EB
DC DF
RH RX
RB* RB3
RC RC3
RPASUP AA A3EA
DA DE
~RC RC3
POWER RH RX
RI RY
PWR4 RB RB3
RC RC3
RD RD3







Table 3-6 (Page 14 of 15). Impact of Unit 3 Dependencies on Split Fraction
Assignment Rules Developed for Unit 2

Event Tree Macros/Top Events Replace With
PWR6 RB RB3
RC RC3
RD RD3
LPCI RL RL3
. RK RK3
NOGA NOGA
HXBB RI RY
NOGC NOGC
NOGG NOGG
HXCB RH RX
NOGB NOGB
NOGF NOGF
LOOPIRHR Ul U2
Top Events
RXS RB RB3-
RC RC3
DB ‘ DA -
DD DF
TB AB DJ3
- UB42A UB43A
UB42B UB43B
NOGB NOGE
DH DG -
IVC " RH - RX
RI ‘ RY
RB RB3
RC RC3
NOGB NOGE
NOGD NOGG
CRD . uB42C UB43C
HXA RH RX
NOGA NOGA
HXC RH RX
NOGB NOGB

oY B ]







Table 3-6 (Page 1S of 15). Impact of Unit 3 Dependencies on Spht Fraction
. Assignment Rules Developed for Unit 2

Event Tree Macros/Top Events Replace With
HXB RI RY
NOGC NOGC
NOGG NOGG
HXD RI RY
' NOGD NOGD
NOGH NOGH
U3 Replace by U2
OSP Ul U2
SP RH RX
RC RC3
Rl RY
RB RB3
SPR RH RX
RC * RC3
. RI RY
RB RB3
LPC " NOGB NOGF
NOGD NOGH
RL RL3
RK RK3
CS RB RB3
RC RC3
CD UB42A UB43A
' UB42B UB43B
" DH ' DG
UB42C UB43C
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APPENDIX A. BROWNS FERRY UNIT 3 PSA
UNCERTAINTY ANALYSIS

The Browns Ferry Unit 3 PSA uncertainty analysis was performed using the group "All"
defined in the model BFNU3M. The number of sequences retained in the important sequence
file, "ALL.SEQ," was 2,500. The conditional split fractions in the important sequence files
were replaced by the corresponding intermediate split fractions, as listed in Table A-1. The
RISKMAN distribution file, CSF.DRA, was updated, incorporating modifications of top
events in several systems. In addition, several database variables were developed to represent
the distributions of several initiators; this is shown in Table A-2. .

E The total CDF for the Browns Ferry Unit 3 PSA was calculated with the following results:

. Mean 9.13E-06
. 5th Percentile 1.22E-06
. Median 3.49E-06
. 95th Percentile 1.97E-05







Table A-1 (Page 1 of 6). Split Fraction (SF) Substitutions to Support Core Damage
Uncertainty Calculation for Unit 3 PSA

Top Events in

Replace SFs in

SF Group System Split Fractions in SF Group the Group With

DH, DE, DG EP -DH1 -DGA -DXGHS

-DH1 -DE! -DGB -DXGH9
| -pGI _DYGH3

-DE3 - DGK -DYGHS5
-DE3 -DYGHI
-DH1 -DXGHI

EA, EB, EC,ED | EECW -ED34 -EE19
-EC12 -EE18
-EA2 -EE16

EPR30, EPR6 MISC -EPR304 (...) -EPR64 -STA6H4
-EPR302 (...) -EPR63 -STAGH3
-EPR303 (...) -EPR63 -STA6H3
-EPR302 (...) -EPR62 -STAGH2
-EPR301 (...) -EPR62 -STA6H2
-EPR301 (...) -EPR61 -STAGH1
-EPR301 -STA301
-EPR302 -STA302
-EPR303 -STA303
-EPR304 -STA304'

GE, GG, GF, GH | EP -GEl -GG2 -GF4 -GH4 -DG34

' -GE1 -GF2 -GH3 -DG33
-GH1 -DG31
-GGl -GH2 -DG32
-GF1 -GH2 -DG32
-GEl -GH2 -DG32
-GH5 -DG31

nNT r~







Table A-1 (Page 2 of 6). Split Fraction (SF) Substitutions to Support Core Damage

Uncertainty Calculation for Unit 3 PSA

Top Events in

Replace SFs in

SF Group System Split Fractions in SF Group |- the Group With
-GE1 -FG1 -GF5 -GH7 -FG1 -DG33
-GG3 -GF5 -GH7 -DG33
-GEl -GG2 (-FF1) -GH7 - | -FH1-DG33 ,
-GG1 -GF2 -GH3 -DG33
-GE1 -GG2 -GH3 -DG33
-GEl -GF2 -DG32
-GGl -GF2 -DG32
-GF1 -DG31
-GG1 -GG2 -GF4 -DG33
-GF3 -DG31
-GGl -DG31
-GEl -GG2 -DG32
-GG3 -DG31
-GEl -DG31

GA, GD, GB, GC | EP -GCl1 -DGI1
.| -GA1 -GC2 -DG2
-GC3 -DGI
-GC6 -DG1
"-GB1 -GC2 -DG2
-GAl -GB2 -GC4 -DG3
-GAl -GD2 -GC4 -DG3
-GD1 -GB2 -GC4 -DG3
-GAl -FB! -GC5 -FB1 -DG2
-GB3 -GCS5 -DG2
-GAl -GC2 -DG2
-GA1l -GB2 -DG2

DY 7N




Table A-1 (Page 3 of 6). Split Fraction (SF) Substitutions to Support Core Damage
Uncertainty Calculation for Unit 3 PSA

Top Events in

Replace SFs in

SF Group System Split F ragtions in SF Group the Group With

-GBI -DG1
-GAl -GD2 -GB4 -DG3
-GB3 -DGI1
-GD1 -GB2 -DG2
-GB6 -DG1
-GD3 -GBS -DG2
-GAl (-FDI1) -GBS (-FD1) -DG2
-GD1 -DG1 ‘
-GAl -GD2 -DG2
-GD3 -DG1
-GAl -DG1

HXA, HXC, HXB, | RHR -HXA1 -HXC2 -HXBS5 -HX4

HXD -HXD7 )
-HXA1 -HXC2 -U22 -HXB5 | -U22 -HX4
-HXD7
-HXC3 -HXB4 -HXD6 -HX3
-HXD1 -HX1
~-HXD9 -HX1
-HXB6 -HX1
-HXB1 -HX1
~HXC1 -HX1
-HXC3 -HX1
-HXAl -HX1

NPI, NPII SAI -NPI1 -NPII2 -NP2

PX1, PX2 SAI -PX23 -PXI
-PX11 -PX22 -PXII







Table A-1 (Page 4 of 6). Split Fraction (SF) Substitutions to Support Core Damage
Uncertainty Calculation for Unit 3 PSA

Top Events in

Replace SFs in

SF Group System' Split Fractions in SF Group the Group With
RCI, HPI RCIC/HPCI | -HPI6 -HRSHPI
-HPIl -HRSHP2
-HPI2 -HRSHP!
-HPl4 -HRSSY!
-RCI1 -HRSRCI
RCL, HPL RCIC/HPCI | -RCL1 -HPL3 -HRXSYI
-HPL5 -HRXHP!
-HPL3 -HRXSYI
-RCL1 -HRXRCI
RPA, RPC, RPB, | RHR -RPAI -RPC2 -RPB3 -RPD4 | -RPX4
RPD |
-RPAI -REC2 -RPD10 -RPX3
-RPBS5 -RPD9 -RPX2AC
-RPB1 -RPD2 -RPX2AC
-RPA1 -RPD9 -RPX2AC
-RPDY -RPX1
-RPAI -RPB6 -RPD10 -RPX3
-RPC3 -RPB6 -RPD10’ -RPX3
-RPB6 -RPDI10 ’ -RPX2AC
-RPAI -RPC2 (-HX1) -RPD3 | (-HX1) -RPX3
-RPA1 -RPC2 -RPD3 -RPX3
-RPD1 -RPX1
-RPDS -RPX1
-RPC1 -RPD9 -RPX2AC
-RPC1 -PRD2 -RPX2AC
_RPAI -RPD2 -RPX2AC







Table A-1 (Page 5 of 6). Split Fraction (SF) Substitutions to Support Core Damage
Uncertainty Calculation for Unit 3 PSA

Top Events in

. Replace SFs in

SF Group System Split Fractions in SF Group the Group With
“ -RPAl -RPC2 -U22 -RPB3 | -U22 -RPX4
-RPD4 ‘
-RPD6 -RPX1
-RPC1 -RPB2 -RPD3 -RPX3
-RPB4 -RPD7 -RPX2AC
‘| -RPAI -RPDI10 . -RPX2AC

-RPA1 -RPC2 -U22 -RPD10 | -U22 -RPX3
-RPCI1 -HX!1 -RPD2 -HX1 -RPX2AC
-RPB6 -RPX1
-RPBI -RPX1
-RPBS5 -RPX1
-RPA1 -RPC2 -RPX2AC
-RPC3 -RPX1
-RPCI1 -RPX1.
-RPA1 -RPX1

SW24, SWI1A, RHRSW 1-SWICI -NB

SW2C, SWIC SwicT NB
-SwW2Cl1 -NA
-SWI1Al -NB
-SW2Al -NA

SW2B, SW1B, RHRSW -SW2B1 -SW1B2 -SW2D4 -SABCD

SW2D, SWID -SW1D6
-SW1D7 -SB
-SW1D14 -SB
-SW1D16 -SB
-SW1D17 -SB
-SW1DI11 -SB







Table A-1 (Page 6 of 6). Split Fraction (SF) Substitutions to Support Core Damage

Uncertainty Calculation for Unit 3 PSA

Top Events in

Replace SFs in

SF Group System Split Fractions in SF Group the Group With
-SW2D1 -SWID2 -SAC
-SWIDI1 -SB
-SW2Dl1 -SA
-SW2D6 -SA
-SW2D7 -SA
-SW2D5 -SA
-SWI1B3 -SB
-SWIBI -SB
-SW2B1 -SW1B2 -SAC
-SW2Bl1 -SA
.| DJ3 EPS -DJ31 -PRE1A

RK3 EPS -RK33 -MOVIB

RL3 EPS -RL36 -MOV1B

Initiator RBCCW LRBCCW RBCIE

DY M







Table A-2. Database Variables Representing Distribution of Initiating

Events (Lognormal)

DPD Variable Mean Range Factor | Initiating Events
HS2 0.085 4 LOCV
- PLOC

PLFW
HS3 0.057 4 cIv
HS4 0.3 2.5 LOFW
HSS 0.126 5 LOPA
HS6 0.142 3.5 TTWB
HS7 0.09 4 LOSP

L500PA

DY /™







APPENDIX B. LISTING OF TOP 100 SEQUENCES

Figure B-1 presents a listing of the top 100 sequences for the Unit 3 PSA model.

al
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MODRL Nawe: BFNUIM

'rop-hnxlng Sequencas Contributing to Group 1 Au. frequency
= ALL DAMAGE

S$TATES RXCEPT SUCCES

15:53:30 20 MAY 1996

.--..--..-..-.-.--.-.-..---.--.-.---....-..-.....-..-----o-------------------...-.-..---..--o.--------------.--..--..........--.---..--‘..-------.-.-...--..---..-.-...

Rank scscncssmccsncaRVENtllccccorannmnncce _ End Frequenc Percent
No. Sequence Description Guaranteed Events/Cocments State (peg yu¥)
3 TURDINEG TRIP - VESSEL INJRCTION WITH CRDHS UNAVAILABLE OIAV 1.018-07 1.10
« AUTOMATIC/MANUAL REACTOR SCRAM FAILURR
- CONDITIONS RELATING TO STUCK OPEN SRVS (0, 3, 2, 3+ SORVS)
STATE - 1 RELIEF VALVE STUCK OPEN
= OPERATOR FAILS TO CONTROL LPI DURING ATWS
2 TURBINR TRIP - RPV DEPRESSURIZATION mxev 7.52E-08 .82
= AUTOMATIC/MANUAL REACTOR SCRAM FAILURR
= OPERATOR PAILS TO START SILC .
b} TURBINE TRIP MIAV 7.258-08 .19
= AUTOMATIC/MANUAL REACTOR SCRAM PAILURS
= STANDBY LIQUID CONTROL SYSTEIX UMAVAILABLE
- CONDITIONS RELATING TO STUCK OPEX SRVS (0, 1, 2, 3¢ SORVSE) -
STATE - 0 RELIRF VALVES $STUCX OFEN
sansssnancecacnnsscscens
4 LOSS OF RAM COOLING MATER = RAN COOLING MATRR SYSTIM UNAVAILABLE PIGY 6.898-08 .75
= CONDITIONS RBLATING TO STUCXK OPDO SRV8 (0, 1, 2, 2+ BORVS) = MAIN CONDENSER UNAVAILASLE
STATE -~ 1 RELIRF VALVE STICK O = 1 CND/CHD BSTR PUMP, INCLUDRS SHORT CYCLE VALVE UNAVAILABL
« RHR PUMP A UNAVAILABLE - VESSEL INJRCTIOM MITH CRDHS UNAVAILABLE
« RER PUNP C UNAVAILABLE - QNIT 2 TO UNIT J CR0SS CONNICT UNAVAILABLE -
 RHR PUMP B UNAVAILABLE « OPERATOR FAILS TO RSTABLISH TORUS COOLING -
= RHR PUXP D UNAVAILABLE . o RHR LOM PRESSURB INJECTION PATH UNAVAILABLE
H TOTAL LOSS OF OFFSITE PONER SO00XV OPPSITR PONIR GRID PIGX §.828-08 .78

DG A UNAVAILABILITY

DG 3C UNAVAILABLE

DG 1B UNAVAILABLE

DG 3D UNAVAILABLE

RECOVZIR OFPS1ITE POWER BY 10 MINUTRS

POSSIPILITY OF GLOBAL OOMMON CAUSE FAILURE OF DGS
COXDITIONS RELATING TO STUCK OPIN SRVE (0, 3, 2, 3+ SORVS)
STATE - 0 RELIRP VALVES STUCK OPEN

« PAILURE TO RECOVER ELECTRIC POMEIR IN € HOURS

B R T BLY I S I B I R I I I B I I N O I N B B I B L

161KV OFFSITRE PONIR GRID

OPXRATOR FAILS TO RESTORE POWER TO UNIT BOARDS
4KV UNIT BD JA UNAVAILABLE

4KV UNIT BD 3B UNAVAILABLE

4KV SD BD IZA AND 480V SD BD JA FPOMER U’NAVA“ABL!
480V SHUTDOWN BOARD JA

480V DIBSEL AUX BD IRA PONEIR UNAVAILABLE

4XV D BD JIEC AND 480V SD 3D 3IB UNAVAILABLE
4XV §D BD )23 MVA!NLI

480V SHUTDOWN BOARD )

480V DIRSEL AUX BD 1!8 PONER UNAVAILABLE

4¥V §D BD JED UNAVAILABLE

4XV UNIT BD IA UXAVAILABLE

4XV UNIT BD 18 UNAVAILABLE

4XV UNIT BD 2A UNAVAILABLE

4KV UNIT BD 18 UNAVAILABLE

SHUTDOMN BUS 1 UNAVAILABLE

SHUTDOWN BUS 2 UXAVAILASLE

LASB!
4KV SD BD A mvnmu -
480V SHUTDOWN BOARD 1A

400V MOV BD 1A PONER UNAVAILABLR

480V DIESEL AUX. BD A POMER IDIAVAILABLE

4KV 6D BD B URAVAILABLE

480V SKUTDONKN BOARD 2A

430V RMOV BD 2A POMEIR UNAVAILABLE

120 V RPS BUS *A® UNAVAILABLE

4KV 8D BD C (NAVAILARLE -

4830V SHUTDOMN BOARD 1B

400V RMOV BD 13 PONER UNAVAILABLE

4KV SD BED D UNAVAILABLE

480V SHUTDOWN BOARD 23

430V RMOV BD 2D PONER UNAVAILABLE

480V RMOV BD 2B POWIR UNAVAILASLY

480V RHOV BD 2D PONIR UNAVAILABLE

480V RMOV BD 2C PONER (MAVAILABLE

4830V DIRSIL AUX ED B POWER CMAVAILABLE

Figure B-1 (Page 1 of 24). Top 100 Sequences in Browns Ferry Unit 3 PSA Model
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MODEL Name: BFNUIM Top-Ranking Sequences Contriduting to Group 1 ALL Frequency 15:53;:30 20 MAY 1956
. ALL « ALL DAMAGE STATES EXCEPT SUCCESS

Rank - =sesBVentE-oocncoassocsnn - Bad Frequency Percent

No. Sequence Description Guarantesd Bvents/Cooments State {per year)

130 V RPS BUS *B° UNAVAILABLE
4 g UNIT BOARD 20

130 V 14C B8US 2B

130 V I&C BUS 3B

430 V MOV BOARD 1D

480 V 2MOV BOARD 3%

RAM COOLING MATER SYSTEM UNAVAILASLE
BECW PUMP A URAVAILABLE

BICW PUMP D UNAVAILABLE

RX BUILDING COMPONINT COOLING WATER SYSTEM UNAVAILABLE
REREN PUMP A2 UNAVAILABLE

RHRSW PUMP Al (SWING PUMP) UNAVAILASLS

RURSN PUMD B2 UNAVAILABLE

RHRSN PUMP B1 (SNING PUMP) UNAVAILABLE

RHRSM PUMP C2 URAVAILABLE

RHRSEW PUNP C1 (SWING PUMP) UNAVAILABLE
UNAVAILABLE

RHRSN PUMP D1 (SMING PUMP) UNAVAILABLE

PLANT CONTROL AIR SYSTEM UNAVAILABLE

DRYMELL CONTROL AIR SYSTEM UNAVAILABLE
CONTAIRMINT ATHOSPHERIC DILUTION

OPERATOR PAILS TO RECOVER BECM (START SWING PUMP)
KSIVS FAIL TO REMAIN OPEN

1 CND/OMD BSTR PUMP, INCLUDES SHORT CYCLE VALVE UNAVAILABL
RCIC UNAVAILABLE LONG TERM

HPCI UKAVAILABLE LONG TEIRM

VESSEL IRIICTION WITH CRDHS UNAVAILABLE

OPRRATOR FAILS TO MANUALLY START BHR/CORE SPRAY .
FAILURE TO RECOVER 480V RNOV RDS 2A OR 2B

RER PUMP A UNAVAILABLE

RER FUMP C TMAVAILABLY

CNIT 2 7O UNIT 3 CROSS CONNICT UNAVAILABLE

RHR PUMP B UNAVAILABLE .
RER PUNP D TMAVAILABLE

OPRRATOR FAILS TO BSTABLISH TORUS COOLING

RER LOW PRESSURE INJICTION PATH UNAVAILABLE

RAN COOLING MATER SYSTEM UNAVAILABLE HIAV 5.988-08 .66
RAIN COINDRNSER UNAVAILABLYE

1 QD/QMD BSTR PUMP, IHCLUDES SHORT CYCLE VALVE UNAVAILABL

VESSEL INIECTION WITH CRDHS UNAVAILABLE

Clll'l!ll'l‘IOIIOIOéIl’l'lilllllll.IOICCO
:
:

[ LOSS OF RAN COOLING NATZR

- CONDITIONR RELATING TO STUCK OPEN SRVS {0, 3, 2, 3+ SORVS)

STATS » O RELIZP VALVRS STUCK OPEN

= RCIC UXAVAILABLE (6 HOURS)

« HPCI UNAVAILABLE (€ HOURS)

- RPV PRPRERSURIZATION

Py soes seseccaccassecacsonane

7 CLOSURR OF ALL MSIVS NSIVS FAIL TO REMAIM OPEN HKCV S.485-08 .60

« AUTOMATIC/MANUAL REACTOR SCRAM FAILURE RPV DEPRESSURIZATION

= OPERATOR PAILS TO START §IC

s TOTAL LOBs Or OPESITE mn

03 3D UNAVAILABLE

RBCOVER OfFS1TE mn BY )0 MINUTRS

DG A UNAVAJILABLE

PO D UNAVAILASLE

DG B UNAVAILABLE

CONDITIONS RELATING TO STUCK OPEN SRVE (0, 2, 2, ¢ SORVS) -
STATR - O REBLIEP VALVES S$TUCK OPEN

PAILURE TO RFCOVER BLICTRIC POWER IN € HOUns

S00XV OFFSITR POWRR GRID PLEX 4.9)8-08 .54
161KV OFFSITR POMER GRID

QPERATOR PAILS TO RESTORE POWER TO UNIT BOARDS
4XV TNIT 2D 3A UMAVAILABLE

4XV UNIT BED 38 UNAVAILABLE

4KV £D 8D JED UNAVAILABLE

4XV INIT BD IA UNAVAILABLE

4KV UNIT BD 1B UNAVAILABLY

4KV UNIT BD 2A UNAVAILABLE

4KV UNIT BD 23 UNAVAILABLE

SHUTDOMN BUS 1 UNAVAILABLE .

.
LI N R I R TN I BN Y B

Figure B-1 (Page 2 of 24). Top 100 Sequences in Browns Ferry Unit 3 PSA Model
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MODEL Name: BYNUIM ‘rop-llnk!ng Sequences Contridbuting to Group : ALL Prequency 15:$3:30 20 MAY 1996
. . ALL = ALL DAMAGR STATES ZXCRPT SUCCESS

2ank ecermassesencaclygNilPrenccccacmnnnaa tnd Prequency Percent

No. Sequence Descriptiocn Guarantesd Bvents/Comments State (per year)

SHUTDONN BUS 2 UNAVAILABLE

D3 C UXAVAILABLE

4KV SD BD A mvumu -

480V SKUTDOWNN BOARD 1A

400V RMOV BD 1A POMNER URAVAILABLE

480V DIBSRL AUX. BD A FOWXR UNAVAILABLE

4KV §D BD B UNAVAILABLE

480V SHUTDOMN BOARD 2A

430V RMOV BD 2A POMER UNAVAILABLE

120 V RPS BUS °A® UNAVAILABLR

4KV 8D BD C UNAVAILABLE

480V SHUTDOWN BOARD 1B

480V RMOV BD 1B POWER UNAVAILABLE

4KV §D BD D UNAVAILABLE

410V SHUTDONN BOARD 3B

4830V RMOV BD 2D POWER UMAVAILABLE

480V RMOV BD 2B POWER UNAVAILABLE

480V RMOY BD 3B POMER UNAVAILABLE

480V RMOV BD 2C POWNER UNAVAILABLR

430V DIESEL AUX 3D B PONEIR UNAVAILABLE

120 V RPS BUS "B® UNAVAILABLE

4 KV UNIT BOARD 2C -~
BOARD

B
ic
NG MATZR SYS{‘D‘ UNAVAILABLE

§

Bt

ﬂgg
%
:

PUNP

PUMP AL (SWNING PUMP) UNAVAILABLE

PUNP B2 umvnmu

P C2 UNAVAILAB

P C1 SN0 PUNP) WNAVAILABLE

P D2 UNAVAILAS,

RERSN PUMP D3 (SWING MMP) UNAVAILABLE

PLANT CONTROL AIR SYSTEM UNAVAILABLE

DRYWELL CONTROL AIR SYSTEM UNAVAILABLE

NSIVE FAIL TO REIMAIN OPER

1 OD/OND BESTR PUMP, INCLUDES SHORT CYCLER VALVE UNAVAILABL

RCIC UNAVAILABLE LONG TERM

RPCI UNAVAILABLE LONG TERM

VESSEL IRJECTION WITH CRODUS UNAVAILABLE

RER HEAT RXCHANGER A UNAVAILABLE

RHR REAT EXCHANGER C UNAVAILABLE

TNIT 2 TO TNIT 3 CROSS CONNECT UNAVAILABLY

RHR PUOMP D UNAVAILABLE

RHR HEAT EXCHAMGER D UNAVAILABLE

OPERATOR FAILS TO RSTADLISH TORUS COOLING
OPERATOR FAILS TO ESTABLISH SHUTDOWN COQLING

9 CLOSUAR OF ALL MSIVS

usxvs FAIL TO REMAIN OPEN MIAV 1.848-08 .53
- CONDITIONS RBLATING TO STUCK OPEN SRV (0, 1, 2, 3¢ SORVS) N HARDMARE UNAVAILABLE
STATE - 0 RELIEP VALVES STUCK OPEN - onumx FAILS TO INHIBIT CLOSURE OP MSIVS ON LEVEL
RCIC UNAVAILASLE (6 HOURE)
HPCI UMAVAILABLE ({6 HOURE)
RPV DEPRESSURIZATION
VESSEL INJECTION NITH CRDHS UNAVAILABLE

BEEEE
33

2
g
E

- Seaussascacssssnssasne

10 TOTAL 1Q8S OF OFFSITR POWIR - SOOXV OFFSITE PONXR GRID PLEX Lneos .82
- DG 3C UNAVAILABLE * - 161KV OFFSITE DOMER GR
2 RRCOVER CYPSITE POWER BY 30 MINUTES - OPARATOR FAILS TO RESTORR PONIR TO UNIT BOARDS
- DG A UXAVAILABLE = < 4KV UNIT BD JA UNAVAILABLE
- DO D UNAVAILABLE - 4KV (MIT BD 18 CMAVAILABLE
- D3 3 UNAVAILASLR - 4XV SD BD IZC AND 430V $D BD B UNAVAILABLE
~ CONDITIONS RELATING TO STUCK opm ERVS (0, 1, 2, 3+ SORVE) - 430V SKUTDOMN BOAXD 3B -
STATE - O RELIEP VALVES 8TUCK O - €S0V DIESEL AUX BD 3E8 PONER UNAVAILABLE

Figure B-1 (Page 3 of 24). Top 100 Sequences in Browns Ferry Unit 3 PSA Model
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MODEZL Name: BFNU3H Top-Ranking Sequences Contributing to Group i ALL Proquency - 15153130 20 MAY 1596
ALL « ALL DAMAGE STATES EXCEPT SUCCESS

Rank =ewrescnsconcccRVeNtEecoranccnrncnan - End Frequency  Percent

No. - Ssquence Description Guaranteed Events/Comments - State (per year)

L N T L P P e P Y LY Y

« PAILURE TO RECOVER RLECTRIC POWER IN ¢ ROURS 4XV UNIT BD 1A UNAVAILABLE

4KV UNIT 8D 1B UNAVALILABLE

4KV UNIT BD 2A UNAVAILABLE

4KV UNIT BD 2B UNAVAILABLE

SHUTDOWN BUS 1 UNAVAILABLE

SHUTDOWN BUS 2 UNAVAILABLE

D3 C UNAVAILABLE

4KV §D BD A UNAVAILASLE

480V SHUTDOWN BOARD 1A

400V RMOV BD 1A PONIR UNAVAILABLE

480V DIESEL AUX. BD A POWER UNAVAILABLE

4XV $D BD B UNAVAILARLE

490V SHUTDOWN BOARD 2A

480V RMOV BD 2A PONIR UNAVAILABLE

120 V RPS BUS ®A® UNAVAILABLE

4KV §D BD C UNAVAILAMLE

480V SKUTDOXN BOARD 1B

430V RHOV BD 1B POWER UNAVAILABLE -
4KV £D BD D UNAVAILABLE

480V SKUTDOWN BOARD 2B

480V RMOV BD 2D POWER UNAVAILABLE

490V RMOV BD 2K POWER UNAVAILABLE -
430V RMOV BD 2B PONER URAVAILABLE

480V RMOV BD 2C POWER UNAVAILABLE

480V DIZSEL AUX BD B POWIR UNAVAILABLE

120 V RPS BUS °B® UNAVAILABLE

4 KV UNIT BOARD 2C

4 KV COMMON BOASRD B

4 XV UNIT um JC

480 V RMOV BOARD

120 V 1&C BUS JB

RAW COOLING WATER SYSTEM UNAVAILABLE .
ESCW PUNP B UNAVAILABLE

BX BUILDING COMPONEINT COOLING WATER SYSTEM UNAVAILABLE .
RHRSK PUMP A2 UNAVAILABLE

RHRSH PUMP Al (SWING PUMP) UNAVAILABLE

RHRSH PUMP B2 UNAVAILABLE

RHREW PUMP Bl (SWING PUMP) UNAVAILABLE.
RHRSH PUMP C2 UNAVAILABLR

RHRSH PUMP C1 (EWING PUMPI UNAVAILASLE
RERSN PUMP D2 UNAVAILABLE

PLANT CONTROL AIR SYSTEM URAVAILABLE
DRYWELL CONTROL AIR SYSTEM UMAVALILABLE

M3IVS FAIL TO REMAIN OPEN

1 OD/OD BSTR PUMP, INCLUDES SHORT CYCLE VALVE UNAVAILABL
RCIC UNAVAILABLE LONG TIRM

HPCI URAVAILARLE LONG TEXM

VESSEL INJRCTION WITH CRDHS UNAVAILABLR

RHR EEAT EXCHANGIR A URAVAILABLE

RHER REAT EXCHANGER C UNAVAILABLE

UNIT 2 TO UNIT 3 CROSS CONNECT UNAVAILABLE
RHR PUMP B UNAVAILASLE

OPERATOR PAILS TO ESTABLISH TORUS COOLING
OPERATOR FAILS TO RETABLISH SHUTDOWN COOLING

SO0KV OPFSITE POMIR GRID HIAV 4.678-08 .51
161KV OFFSITE POMER GRID

OPERATOR FAILS TO RRSTORE POWEZR TO UNIT BOARDS

4KV UNIT BD JA UNAVAILASLE

4KV UNIT BD 1B UNAVAILABLE

4KV UNIT BD 1A UNAVAILABLE

4XV UNIT BD 1B UNAVAILASLE

4KV UNIT BD 2A URAVAILABLE .

4XV UNIT BD 23 UNAVAILASLE

11 TOTAL LOSS OF OFFSITE POWER
- CONDITIONS RELATING TO STUCK OPEN SRVS (0, 1, 2, 3¢ SORVS)
STATE - O RELIEP VALVES STUCK OPXN
= RCIC UNAVAILABLR (& HOURS)
» HPCI UNAVAILABLE (6 HOURS)
« RPV DEPREASURIZATION

Figure B-1 (Page 4 of 24)." Top 100 Sequences in Browns Ferry Unit 3 PSA Model
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MODEL Name: BFNUIM * Top-Ranking s.quoncu Contributing to Group : ALL Prequency - . 15:55:)0 20 MAY 1996
DAXAGE STATES EXCIPT SUCCESS

Ly L T T Y Y T T T ¥ P R iy ny iyl

Rank .- Event End Frequenc Percent
No. Sequance Description Guaranteed Bvents/Comments State (peg yeat)

= 4 KV UNIT BOARD 2C

= 4 KV COMMOX BOARD 3

= 4 KV ONIT BOARD 1C ! "

= RAN COOLING KATER SYSTEM UNAVAILABLE -

= MSIVS FAIL TO REMAIN OPEN

= 1 OND/CXND BSTR PUMP, INCLUDES SHORT CYCLE VALVE UNAVAILABL

e VESSIL INJRCTION WITH CRDHS UNAVAILABLE
12 INTERFACING SYSTEM LOCA . HIAZ e C.GJI:;;"..:;;".
13 TOTAL LOSS OF OFFSITE POWER SOOKV OFFSITE PONER GRID T hlex T alsezeos .50 .

DG 1B UNAVAILABLE

RECOVER OFFSITE PONIR BY 10 MINUTES

DG A UNAVAILABLE

DG D URAVAILABLE

DG 8 UNAVAILABLE

CONDITIONS RELATING TO STUCK OPEX SAVS (0, 1, 2, 3+ SORVS)
STATE » O RELIR? VALVES STUCK OPEN

« FAILURE TO RECOVER BLECTRIC POWIR IN § NOURS

161KV OFFSITR PONER GRID

OFPERATOR PAILS TO RRSTORE PONEIR TO UNIT BOARDS

4KV UNIT 8D JA UNAVAILABLE

4KV UNIT 2D 3B UNAVAILABLE

4XV $D BD 133 UNAVAILABDLE

4KV UNIT BD 1A UNAVAILABLE

4KV UNIT BD 1B UNAVAILABLE

4XV UNIT BD 2A UNAVAILABLE -
4KV UNIT BD 2B UNAVAILABLR N )

SHUTDOMN BUS 1 UNAVAILABLE

SHUTDOWN BUS 2 UNAVAILABLE

DQ C UNAVAILABLE

4XV £D BD A UNAVAILABLE

480V SHUTDOWN BOARD 1A

480V ROV BD IA POWER UNAVAILABLE -~
4e0V DIESIL AUX. BD A PONIR UNAVAILASLE
4KV SD BD B UNAVAILABLE

480V SHUTDONN BOARD 2A

480V RMOV BD 2A POWIR UNAVAILABLR
3120 V RP8 BUS ®A® UNAVAILASLE

4KV §D BD C UNAVAILABLE

430V RMOV BD 2C PONER INAVAILABLE

480V DIESEL AUX BD B PONER UNAVAILABLE

120 V RPS BUS *B° (MAVAILABLY

4 KV (N1IT BOARD 2C

4 KV COMMON BOARD B

4 KV UNIT BOARD 3IC

RAM COOLING MATER SYSTEM UNAVAILABLY

BEICW PUKD B UNAVAILABLE

BECK PUMP C UNAVAILABLE

BICW PUMP D UNAVAILABLR N
2X BUILDING OCOMPONINT COOLING WATER SYSTEM UNAVAILABLE
RHREN PUNP A2 UNAVAILASLE

RHREW PUKP Al (SWING PUNP)} UNAVAILABLE

REREW PUMP B2 UNAVAILABDLE

RHRSH PUMP C2 UNAVAILABLE

RHRSW PUMP C1 {SWING PUMP) UNAVAILABLE

RHRSN PUMP D2 UNAVAILABLE

MSIVS PAIL TO REXAIN OPEN

1 QD/OD BSTR PUMP, !NCLUDIS SHORT CYCLR VALVE UNAVAILABL
RCIC URAVAILABLE LONG TERM

HPCI OMAVAILABLE LONG TERM

VESSIL INJECTION MITH CRDHS UNAVAILABLE

RER HEAT EXCHANIER A UNAVAILABLE

é
B
3
5
g
:
&

Figure B-1 (Page 5 of 24). Top 100 Sequences in Browns Ferry Unit 3 PSA Model
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MODEL Name: BFNUIM

Top-Ranking Sequences Contridbuting to Group 1 ALL Prequency
ALL = ALL DAMAGR STATES XXCERPT SUCCESS

15:53:30 20 MAY 1996

EL L T T R T L L L TY T T T ¥ S T Pty

Rank 2nd Frequency Percent
No, Sequence Description Guaranteed Events/Cocrsents State (per year)
o RHR PUMP C UNAVAILABLE
- UNIT 2 TO UNIT 3 CROSS CONNECT UNAVAILABLE
« RHR HEAT EXCHANGER D UNAVAILABLE
= OPERATOR PAILS TO ESTABLISH TORUS COOLING
= OPERATOR PAILE TO ESTABLISH SHUTDOWN COOLING
ssussaas sucevsvecuse [
14 LOSS OF RAN COOLING WATIR « RAM COOLING WATER SYSTEM UNAVAILASBLE oLcv “4.50E-08 .49
-~ CONDITIONS RRLATING TO STUCK OPEN SaVS (0, 3, 2, e+ SORVS) « MAIN CONDENSER UNAVAILABLE
STATE - 1 RELIRF VALVE STUCK OPEN - 1 OD/CND BSTR PUMP, INCLUDRS SHORT CYCLE VALVE UNAVAILABL ‘
« OPERATOR PAILS TO RSTABLISH TORUS COOLING - VESSIL INJECTION M1ITH CRDHS UNAVAILABLE
eescassesncncessnnccscassnsesssasann
15 TOTAL LOSS OP OFrPSITE POWER 500KV OPPSITR PONRR GRID PLFX 4.47E-08 .49

DG 3A UNAVAILABILITY

RRCOVER OPFSITR POMIR BY 30 MINUTES

D3 A UNAVAILABLE

DG D UNAVAILABLE

DA B UNAVAILABLE

CONDITIONS RELATING TO STUCK OPEN SRVS (0, 1, 2, 3+ S0RVS)
STATR - O RELIEP VALVES STUCK OPEN

= PAILURE TO RECOVEIR ELECTRIC POWER IN € HOURS

-

161KV OFrgiT® POMER GRID
OPERATOR FAILS TO RSETORR POWER TO UNIT BOARDS
4XV UNIT BD JA UNAVAILABLE
4KV UNIT BD 3B UNAVAILABLR
4KV §D BD 3XA AND 480V §D BD JA POWER UNAVAILASLRE
480V SHUTDOMN BOARD 3A
480V DIRSEL AUX BD XA POWER UNAVAILASLE
4KV UNIT BD 1A UDNAVAILABLE N
4KV UNIT BD 18 UNAVAILABLE -
4KV UNIT BD 2A URAVAILABLE
4KV UNIT BD 2B TMAVAILABLE
SEUTDOMN 3US 1 UMAVAILABLE
SRUTDOWN BUS 2 UNAVAILABLE
D3 C (NAVAILABLYE
4KV £D BD A URAVAILABLE
480V SHUTDOMN BOARD 1A
480V RMOV BD 3IA FONER UNAVAILABLE
480V DIRSEL AUX. BD A PONIR URAVAILABLE
4KV SD BD B mvumu
480V SHUTDOWN BOARD
430V RMOV BD 2A mx UNAVAILABLE
120 V RPS BUS "A® UNAVAILABLE d
4KV 8D BD C UNAVAILABLE
480V SHUTDOMN BOARD 1B .
480V 2MOV BD 1B POMER UNAVAILABLE
4XV 5§D BD D UMAVAILABLE
480V SHUTDOWN BOARD 323
480V RMOV BD 2D POWEIR UNAVAILABLX
480V RMOV BD 2E PONEIR UNAVAILABLE .
480V RMOV BD 2B POMIR UNAVAILABLE
430V RMOV BD 2C PONER UNAVAILABLE
400V DIESEL AUX BD B FONEIR UNAVAILABLE
120 V RPS BUS °B® UMAVAILABLE
4 XV DNIT BOARD 2C
4 KV COMMON BOARD B !
4 XV tNIT BOARD IC .
120 V IsC BUS 38
RAN COOLING WATER SYSTEM UNAVAILASBLE
no' PUMP A UNAVAILABLE

BICH PUMP B UXAVAILABLE
! TUMP D UNAVAILABLE

2X BUILDING COMPONENT COOLING NATER SYSTEM UNAVAILABLE

RHRSN PUMP A2 UNAVAILABLE '
RHRSN PUMP Al (SMING PUMP) UMAVAILASLE
RHREW PUMP B2 (RAVAILABLE
RHRSEN PUMP C2 INAVAILABLE
RHREK PUMP C1 (SWING PUMP) UNAVAILABLE
RHREM 'PUMP D2 UNAVAILABLE
PLANT CONTROL AIR SYSTEM UNAVAILABLER
DRYWELL CONTROL AIR SYSTEM UNAVAILABLE
MIIVS PAIL TO REMAIN OPEN
1 OD/CHND BSTR PUMP, INCLUDES SHORT CYCLE VALYE UNAVAILABL

Figure B-1 (Page 6 of 24). Top 100 Sequences in Browns Ferry Unit 3 PSA Model
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MODEL Name: BIFNUIM ‘l‘op Ranking Soqumcu Contridbuting to Group M.L Prequency 15:53:30 20 MAY 1996
ALL DAMAGE mm EXCEZPT SUCCESS

Rank Prequenc Percent
No. Sequence Description lpeguyu‘r’)

RCIC UNAVAILABLE LONG TBRM
HPCI UNAVAILABLE LONG TERM
VESSEL INIECTION WITH CROHS UNAVAILABLE
RAR PUMP A UNAVAILABLE
RHR HEAT EXCHANGER C UNAVAILABLE
UNIT 2 TO UNIT ) CROSS CONNECT UNAVAILABLR M
RER HEAT EXCHANGER D UNAVAILASLE
OPERATOR PAILS TO ESTABLISH TORUS OQOOLING
OPERATOR FAILS TO ESTABLISH SHUTDOWN COOLING
ssssvasas

.
SUPPRESSION POOL {(TORUS) UNAVAILABLE PIAV 4.40E-08 .48
RPN BARDNARE UNAVA LR ’

RCIC UNAVAILABLE (€ ROURS)

HPCI URAVAILABLE (€ HOURS

OPERATOR FAILS TO DEPRESSURIZE USING TBV’S

VESSEL INJECTION WITH CROKS UNAVAILABLE

OPERATOR FAILS TO MANUALLY START RHR/CORE SPRAY

RHR PUMP A UNAVAILABLE

RER PUMP C UNAVAILABLE

RHR PUMP B UNAVAILABLE

RHR PUNP D UNAVAILABLE

OPERATOR FAILS TO RSTABLISH TORUS COOLING

OPERATOR FAILS TO RSTABLISH SHUTDOWN COOLING

OPERATOR FAILS TO START CS/LPCI OR TO ESTAB TORUS VENT
sesves

SUPP”SS!ON POOL (TORUS) UNAVAILABLE PIAV 3.658-08 .40
FH RARDNARE UNAVAILABLE

lC!C UNAVAILABLE (6 HOURS)

HPCI UNAVAILABLE (6 HOURS

OPERATOR FAILS TO DEXPRESSURIZE USING TBV'S

VESSEIL INJECTION WITH CRDHS UNAVAILABLE

OPRRATOR PAILS TO KANUALLY START RHR/CORE SPRAY

RHR PUMP A UNAVAILABLE -

RER PUMP C UNAVAILABLR

UNIT 2 TO UNIT 3 CROSS CONNECT UNAVAILABLE

RHR PUMP B WDNAVAILABLE

RHR PUMP D UNAVAILABLE *

OPERATOR FAILS TO ESTABLISH TORUS COOLING

OPERATOR FAILS TO BSTABLISH SHUTDOWN COOLING

OPERATOR FAILS TO START CS/LPCI OR TO BSTAB TORUS VENT

ssescsrrcesccsancrsssnsnsassnsssanssnna

18 SMALL LOSS OF COOLANT ACCIDENT {LOCA) . COXDITIONS RELATING TO STUCK OPEN SRVS (0, 1, 2, e SORVS) OIAV 3.6)E-08 .40
« AUTOMATIC/MANUAL REACTOR SCRAM PAILURR STATRE -~ 1 RRLIRF VALVE STUCK OPEN

VESSEL INJECTION WITH CRDHS UNAVAILABLE

SUPPRESSION Poox. (TORUS) UNAVAILASBLE PIAV 3.56E-08 -39
RPN HARDMARE UNAVAILABLE
RCIC UNAVAILABLE {6 HOURS)
EPCI UXAVAILASLE (6 HOURS) -
OPERATOR FAILS TO DEPRESSURIZR USING TBV'S
VESSEL INJECTION WITH CRDHS UNAVAILABLE
OPERATOR PAILS TO MANUALLY START RHR/CORE SPRAY
RER PUMP A UNAVAILABLE
RHX PUMP C UNAVAILABLY
RHR PUMP B LMAVAILABLE .
RER PUMP D UNAVAILABLE
OPERATOR FAILS TO ESTABLISH TORUS COOLING
OPIRATOR FAILS TO ESTABLISH SHUTDOWN COOLING .
OPXRATOR FAILS TO START C$/LPCI OR TO ESTAB TORUS VENT
ossse - essscsasssssncacew
20  INADVERTENT OPRNING OF TEREZ OR MORE SRVE CONDITIONS RELATING TO STUCK OP!N SRVS (0, 3, 2, 3¢ SORVS) oLcv 3.35E-08 .37

- OPERATOR PAILS TO ESTABLISH TORUS COOLING - STATE - 3 OR MORR VALVIS STUCK O

" = OPERATOR FAILR TO BSTABLISH SIRH‘DOVN CQOOLING

16 PLOOD FROM THE TORUS
= TURBINE TRIP FAILURS
- CONDITIONS RELATING TO STUCK OPEN SRVS (0, 3, 3, 3¢ SORVS)
STATE - O RELIEY VALVES STUCK OPEN
= UNIT 2 TO UNIT 3 CROSS COXNECT UXAVAILABLE

17 PLOOD FROM THR TORUS
= RHRSW PUMP B2 UNAVAILABLE .
= TURBINE TRIP FAILURE
- CONDITIONS RELATING TO STUCK OPEN SRVS (0, 1, 2, 3¢ SORVS)
STATE - O RELIRF VALVES S$TUCK OPEN

19 PLOOD FROM THE TORUS
- TBVS PAIL TO RELISVE\MAINTAIN RX PRESSURE
« CONDITIONS RELATING TO STUCK OPEX SRVE (0, 1, 2, 3¢ SORVS)
STATE - 0 RELIE? VALVES STUCK OPRN
- UNIT 2 TO UNIT 3 CROSS CONNICT UNAVAILABLE

Figure B-1 (Page 7 of 24)." Top 100 Sequences in Browns Ferry Unit 3 PSA Model
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MODEL Name: BFRUIM Top- llnk!ng Sequences Coantributing to Group 1 .\u. Prequency 15:53:30 20 MAY 1996
= ALL DAMAGE STATES EXCEPT SUCCESS

Rank ssesreanccnnscacfVentfecacscsssacacaa End Frequency  Percent
No. Sequence Description - Guarantesd Events/Coersents Stace (per year}

21  TOTAL LOSS OF OFFSITE PONIR - SQ0KV OFFSITE POMER GRID PIGX J.27E-08 i 12

- FURL OIL SYSTEM POR DIESEL JA UNAVA!LI!LI « 161KV OFPFS1TE POMER GRID

- FUIL OIL SYSTEN POX DIESEL IC (RAVAILABLE « OPERATOR FAILS TO RESTORE FOWER TO UNIT BOARDS R

- FUIL OIL S$YSTEM FOR DIRSIL I3 CMAVAILABLE « 4KV UNIT BD A UNAVAILABLE

+ = FURL OIL SYSTEN POR DIRSEL 3D UMAVAILABLE « 4KV USIT BD )B UNRAVAILABLE
« RECOVER OPFSITE PONER BY 30 MINUTES « D3 3A UNAVAILABILITY
< CONDITIONS RELATING TO S$TUCK OPKN SaVS (0, 1, 2, 3+ SORVS) = DG 3C URAVAILABLE ’
STATE - O RELIBP VALVES STUCK OPIN = D3 1B UNAVAILABLE

« PAILURE TO RRCOVER BLECTRIC PONIR IN ¢ HOURS = DG 3D UNAVAILABLR .
- CKV $D BD JEA AXD 480V §D BD )A POWER UNAVAILABLE
. V SHUTDOWN BOARD JA
- COOV DIZSEL AUX BD JRA POWER UNAVAILABLE "
- 4KV §D BD JEC AND 480V £D BD 1B UNAVAILABLE ' ’

« 4XV SD BD )EB UNAVAILABLE

« 480V SHUTDOWN BOARD 33
= 480V DIRSEL AUX BD 353 POMEIR UNAVAILABLE
- 4KV $D BD 3IZD UNAVAILABLER

- « 4KV UNIT BO IA UNAVAILABLE
« 4KV UNIT 3D 1B (MAVAILABLE
« 4KV TNIT BD A UNAVAILABLE
« 4KV WNIT BD 28 (MAVAILABLE
« SKUTDOWM BUS 1 UMAVAILABLE -
« BHUTDONN BUS 2 UNAVAILABLE

- JUZL OIL SYSTEM FOR DIRSEL A UNAVAILASLE

« DG A UNAVAILASLE

- mx. OIL POR DIRSIL D UNAVAXWLI -

- DG D UXAVAILABLR

« FUIL OIL SYSTEM POR DIESIL B UNAVAILABLE

= DG B UXAVAILABLE

= FUSL OIL SYSTEM FOR DIRSEL C UNRAVAILABLE

« DG C UNAVAILABLE

- 4XV SD BD A UNAV&INLI

« 480V SHUTDOWN BGARD 1A

« 480V RMOV BD 1A POWER UNAVAILABLE -

« 480V DIESEL AUX. BD A POWIR UNAVAILABLE

« 4KV SD BD B MVA!NLI

= 480V SHUTDOWN BOARD 2

= 480V RMOV BD 2A PONER U’NAVAXWLI

- 120 V RPS BUS ®A® UNAVAILABLE

« 4KV $D BD C UNAVAILABLE

- 480V SHUTDOWN BOARD 1B

* 480V RMOV BD 1B PONER LNAVAILABLE

= 4XV SD BD D UNAVAILABLE

= 480V SHUTDOMN BOARD 2B

= 480V RMOV BD 2D POWER UNAVAILABLE.

= 480V RMOV BD 3B POWER UNAVAILABLE

- 480V RMOV BD 2B POWER UNAVAILABLE .

« 430V RMOV BD 2C POWER UNAVAILABLE

« 430V DIESSL AUX BD B PONER UNAVAILADLE

- 120 V RPS BUS "3°* UNAVAILABLE

= 4 XV UNIT BOARD 2C

= 4 XV COMMON BOARD B -

- 4 KV UNIT BOARD 3C

= 480 V RMOV BOARD 3C

= 120 V 1:C BUS 1B

« 120 ¥V 1&C BUS 3B °

« 400 V BMOV BOARD 1D

= 480 V ROV BOARD )8

« RAN COOLING WATER SYSTEM UNAVAILABLE

= BECH PUMP A TNAVAILABLE

= BECH PUMP B UNAVAILABLE

= ERCW PUMP C UNAVAILABLE -

« BECW PUMP D UNAVAILABLE

« RX BUILDING COMPONENT COOLING WATER SYSTEN UNAVAILABLE

Figure B-1 (Page 8 of 24). Top 100 Sequences in Browns Ferry Unit 3 PSA Model







MODEL Name: BFNUIM i ‘rop-hnk(ng Sequences Contributing to Group 1 ALL Prequency 15:53:30 20 MAY 199¢
= ALL DANAGE STATRS RXCEPT SUCCESS

.
e T T T T T T T T L T T T e LT T T L L L L]

Frequenc: Pexrcent
No. Sequence Description Guaranteed Events/Cocments State (peg yeJl

e L T T L T T L L L T L LT e L L L L L L L L L T T Y

Rank assecscencancccBygnleccanccncaccons £nd

RHREM PUMP A2 UNAVAILABLE

RHREM PUMP ALl (SWING PUMP) UNAVAILABLE

RHREW PUMP B2 UNAVAILABLR

RHRSW PUMP Bl (SWING PUMP) UNAVAILABLE

RHREW PUMP C2 UNAVAILABLE

RHRSW PUMP C1 (SWING PUMP) UNAVAILABLE

RHRSN PUMP D2 UNAVAILABLR

RHRSH PUMP D1 (SNINQ PUMP) UNAVAILABLE

PLANT CONTROL AIR SYSTEM UNAVAILABLE

DRYWELL CONTROL AIR SYSTEM UNAVAILASLE

CONTAINMINT ATMOSPHIRIC DILUTION

OPERATOR FAILS TO RECOVER BECW (START SWING PUMP)

MSIVE PAIL TO REXAIN OPEN

1 CND/CND BSTR PUMP, INCLUDES SHORT CYCLE VALVE UNAVAILABL
RCIC UNAVAILABLE LONG TERH

RPCI UNAVAILABLE LONG TERM

VESSEL INJRCTION WITH CRDHS UNAVAILABLE

OPERATOR FAILS TO MANUALLY START RHR/CORE SPRAY

FAILURE TO RECOVER 480V RMOV BDS 2A OR 28

RHR PUMP A URAVAILABLE .

RHR PUMP C UNAVAILABLE i
UNIT 2 70 UNIT 3 CROSS COMNICT UNAVAILABLE
RHR PUMP B UNAVAILABLR

RHR PUMP D UNAVAILABLE

OPERATOR PAILS TO RSTABLISH TORUS COOLING
RHR LOW PRESSURE INJRCTION PATH UNAVAILABLE

LN 2 I NN B I IO DN DNK TN B RN N BN B B DN DN DN NN BN NN BN R R

RAW COOLING WATER SYSTEM UNAVAILABLE NIGV }.26E-08 =36
MAIN CONDENSER UNAVAILABLE

1 OND/OND BSTR PUMP, INCLUDES SHORT CYCLE VALVE UNAVAILABL

VESSEL INJECTION WITH CRDHS UNAVAILABLE

ONIT 2 TO UNIT ) CROSS CONNECT UNAVAILABLE .

OPERATOR PAILS TO ESTABLISH TORUS COOLING

RHR LOW PRESSURR INJECTION PATH UNAVAILABLE

22  LOSS OF RAW COOLING WATER
- CONDITIONS RELATING TO STUCK OPEN SRVS (0, 1, 2, 3+ SORVS)
STATR - O RELIRF VALVES STUCK OPERN
« RHR PUMP A UNAVALLABLE
= RHR PUMP C UNAVAILABLE
= RER PUMP B UNAVAILABLE

RHR PUMP D UNAVAILABLE
OPZRATOR PAILS TO MAINTAIN HPCI/RCIC W/O S$PC

23 LOSS OF PLANT AIR * 250 V RMOV BD 2B UNAVAILABLE 12844 3.21E-08 .35
- 250 V DC CONTROL PONER POR 4XV £D BD JEA AND 480 V 5D BD 3ZA UNAVAIL- 2350 RMOV BD 3C (DAVAILABLE
- 250 V DC CONTROL POWER POR 4KV $D 8D IEC AND 480 V SD BD IXB UNAVAIL- 250 V RMOV BOARD 3A
- CONDITIONS RELATING TO STUCK OPEN SRVS (0, 3, 2, e SORVS) 250 V RMOV BOARD 3B . R
STATR - O RELIRP VALVES STUCK OPEN PONER SUPPLY DIVISION I UNAVAILABLE
POMIR SUPPLY DIVISION I3 UNAVAILABLE
VESSEIL LEVEL SIGNAL UNAVAILABLE
DIV I VESSEL LON PRESSURE SIGNAL UNAVAILABLE
DIV II VRSSEL LOW PRESSURE SIGNAL UNAVAILABLE
DIV T HI RX PRESS SIGNAL UNAVAILABLE
DIV II HI RX PRESS SIGNAL UNAVAILABLE
RKRSW PUNP Bl (SHING PUMP) UNAVAILABLE
PLANT CONTROL AIR SYSTEM UNAVAILABLE
DRYNELL CONTROL AIR SYSTEM UNAVAILABLE
KSIVS FAIL TO REMAIN OPEN
RIN NARDWARE UNAVAILABLE
RCIC UNAVAILABLE (6 HOURS)
RPCI UNAVAILABLE (6 HOURS)
OPERATOR FAILS TO INHIBIT CLOSURE OF MSIVS ON LIVEL
STARTUP BYPASS VALVE UNAVAILABLX
RHR PUMP A UDAVATILABLE
RHR PUMP C UNAVAILABLE
ONIT 2 TO UNIT 3 CROSS CONNECT UNAVAILABLE
RHR PUMP B UNAVAILABLE
RHER PUMP D UXAVAILABLE
OPERATOR FAILS TO RSTABLISH TORUS COOLING
RHR LOW PRESSURE INJECTION PATH UNAVAILABLE
OPERATOR FAILS TO START CS/LPCI OR TO BSTAB TORUS VENT

Figure B-1 (Page 9 of 24). Top 100 Sequences in Browns Ferry Unit 3 PSA Model




MODRL Nama: BFNUIM ‘x'op-amklns Sequences Contriduting to Group i ALL Prequency . 15:53:30 20 MAY 1996
= ALL DAMAGR STATES RXCEPT SUCCS
; Rank essccnncssscss-Evgnts End Fre;uency.";e;ce:\;
No. Sequence Description Guaranteed Bvents/Cocmentcs State (per year)

= . 250 V ROV BD 28 UNAVAILABLE PIHV J.126-08 1)

BD JEA AND 480 V §D RD JEA UNAVAIL- 150 FMOV BD 2C UNAVAILASLE
3D JEC AND 480 V S$D BD JIEB UNAVAIL- 250 V RMOV BOARD 3A

8 (0, 3, 2, 3¢ SORVS) 250 V RMOV BOARD 3B
POMER SUPPLY DIVISICN I UNAVAILASLE
PONER SUPPLY DIVISION II UNAVAILABLE
VESSEL LEIVIL SIGNAL UNAVAILABLE
DIV I VESSEL LON PRESSURE SIGRAL UNAVAILABLE
DIV II VESSEL LOW PRESSURE SIGNAL UNAVAILABLE
DIV I HI RX PRESS SIGNAL UNAVAILABLE
DIV II RI RX PRESS SIGNAL UNAVAILASLE
MAIN CONDENSER UNAVAILABLE
1 OXD/OND BSTR PUNP, IKCLUDES SHORT CYCLE VALVE UNAVAILASL
RCIC UNAVAILABLE (€ HOURS)
RPCI UNAVAILABLE (6 HOURS)
VESSEL INJECTION WITH CRDHS UNAVAILASLE
RER PUMP A UNAVAILABLE
RHR PUMP C URAVAILABLE
RHR PUMP B UNAVAILASLE
RHR PUMP D UNAVAILABLY
TORUS COOLING HARDWARE UNAVAILABLE .
C8 LOW PRISSURE INJECTION UNAVAILABLE *
RHR LOW PRESSURR INRJECTION PATH UNAVAILABLE

MAIN CONDINSER UMAVAILASLE PIRV J.10E-08 -4
1 CXD/OND BSTR PUMP, INCLUDES SHORT CYCLE VALVE UNAVAILABL .

24 0SS OP ALL CONDENSATR
= 250 V DC CONTROL PONER FOX
= 250 V DC CONTROL PONEIR POR
« CONDITIONS RBLATING TO $TUCX
STATE - O RELIEP VALVES $TIXK O

25 (SMALL) #LOOD IN THE TURBINE BUILDING
- CONDITIONE RELATING TO STUCK OPEN 8aVS8 {0, 1, 2, I+ SORVS)
STATR - 1 RELIBF VALVE STUCK OPEN ONIT 2 TO UNIT 3 CROSS CONNICT UNAVAILASLE
- RHR PUMP A UNAVAILABLE- ovmtox JAILS TO BSTABLISH TORUS COOLING
= RHR PUMP C UNAVAILABLE . RER LOM PRBSSURS INJECTION PATH UNAVAILASLE
" » RHR PUMD B UNAVAILABLE
= RHR PUMP D UNAVAILABLE

censs .
26 LOSS OF CONDRNBRR VACULM = MAIN CONDENSER UNAVAILABLE MIAV 2.982-08 .33
- COMDITIONS RELATING TO STUCK OPEN SRVS (0, 3, 2, 3+ SORVS) « RFM RARDMARE UNAVAILABLE
STATR » 0 ASLIE? VALVES STUCK OPEN = OPZRATOR PAILS TO DEPRESSURIZE USING TBV'S
= RCIC UNAVAILABLE (€ HOURS)
- HPCI UNAVAILABLE (6 HOURS)
- RPV PEPRRSSURIZATION .
- VESSEL IKJECTION MITH CRDHS UNAVAILASLE -
27 FLOOD FROM THE TORUS - SUPPRESSION POOL {TORUS) UNAVAILABLE PIAV 2.955-08 .32
- RERSN PUMP B2 UNAVAILABLE - RFM HARDMARE UNAVAILABLE .
< TBVS FAIL TO RELIEVE\MAINTAIN RX PRESSURS = RCIC UNAVAILABLE (6 ROURS)
- CONDITIONS RELATING TO $TUCK OPEX | nvn (0. 3, 2, 3+ SORVE) - RPCI UNAVAILABLE (6 HOURS)
STATE - 0 RILIZP VALVES S$TUCX O - OPERATOR FAILS TO DEPRESSURIZE USING TBV'S
. - VESSEL INJECTION WITH CRDHS UMAVAILABLE
< OPERATOR FAILS TO MANUALLY START RHR/CORE SPRAY
< RER PUMP A UNAVAILABLE
~ RER PUKP C UXAVAILABLY
« UNIT 2 70 UNIT 3 CROSS CONNECT UNAVAILABLE .
- RER PUMP B UNAVAILABLY
~ RER PUKP D UNAVAILABLE
~ OPEIATOR FAILS TO ESTABLISH TORUS COOLING
. ~ OPZRATOR PAILS TO BSTABLISH SHUTDOWN COOLING
. « OPERATOR PAILS TO START CS/LPCI OR TO ESTAB TORUS VENT
rececasessacasasann
28 CLOSURR OF ALL MSIVS - MSIVS FAIL TO REMAIN OPEN . MIBV 2,948-08 )2
: = AUTOMATIC/MANUAL REACTOR SCRAM FAILURK ~ OPERATOR PAILS TO COOLDOWN USING THE TBVS
- CONDITIONS RELATING 1O STUCK OPEN SRVS (0, 1, 2, 3¢+ SORVS) .~ OPERATOX PAILS TO ESTABLISH TORUS COOLING
STATE - O RELIEP VALYES STUCK OREM
- RHR PUMDP D UNAVAILABLS
. anmea cvensescacsans
29  CLOSURE OF ALL MSIVS « MSIVS PAIL TO REMAIN OPEN MIBV 2,942-00 .32

-

Figure B-1 (Page 10 of 24). Top 100 Sequences in Browns Ferry Unit 3 PSA Model :
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MODBL Namg: BFNUIM Top-hnk!ng anuoncn Contridbuting to Group s ALL FPrequenc 15:53:30 20 MAY 1996

= ALL DAMAGE STATEIS EXCEPT SUCCESS Y
---.-----.--..-----------.-.J---.----.-----.-.-----..cc------------n---..--a--..-...-..-.-----.o--------.-------.-----..-.------.....-.-----------------------.------.-
Rank - cesedccssccsrccRventgecccencavacsone End frequency Percent
No. Sequence Dexcription Guaranteed Events/Coerments State iper year)

B T L L T T T e T T T e T R L T e T e T L L L T L L T Ty Y T reprpppy Ayl

= AUTOMATIC/MANUAL REACTOR SCRAM FAILURE OPERATOR FAILS TO COOLDOWN USING THME TBVS
= CONDITIONS RELATING TO STUCK OPEIN SRVS (0, 3., 2, 3+ SORVS) « OPERATOR FAILS TO RSTABLISH TORUS COOLING
STATE - 0 RRLIEF VALVRS STUCK OFEN
® = RHER PUMP B URAVAILABLR

30 TURBINE TRIP NITHOUT BYPASS ‘T8VS FAIL TO RELIBVE\MAINTAIN RX PRESSURR . MKCV . 2.868-08 i}
= AUTOMATIC/MANUAL RREACTOR SCRAM FAILURR = RPV DEPRESSURIZATION
« OPERATOR FAILS TO START S1C

31 INADVERTENT OPENING OF ONB SRV = CONDITIORS RELATING TO STUCK OPEN SRVS (0, 1, 2, 3+ SORVS) olav - 2.838-08 P}
= AUTOMATIC/MANUAL REACTOR SCRAM FAILIRR STATE - 1 RELIRY VALVE STUCK OPEN .
« OPERATOR PAILS TO CONTROL LPI DURING ATNS VESSEL INJECTION WITH CRDHS UNAVAILABLE
“csssnconcsracsernsscsanssssnsssssnasansassnane

32  TOTAL LOSS OF OFFSITR PONER S00XV OrrSITE POXER GRID pLYV 2,75E-08 .30
03 3C, URAVAILABLE 161KV OFFSITE POWXR GRID

RECOVER OFFSITE POWIR BY 30 MINUTES OPERATOR PAILS TO RESTORE POWER TO UNIT BOARDS

DG A UNAVAILABLX 4XV UNIT 80 JA UNAVAILABLE

DG B UNAVAILABLE 4XV UNIT BD 3B UNAVAILABLE

e e 2

DG C URAVAILABLE 4XvV $D 8D IXC AKD (lOV 8D BD 3B UNAVAILABLE v
CONDITIONS RELATING TO STUCK OPDl SRV (0, 1, 2, )¢ SORVS) 480V SHUTDOMN BOARD )
STATE - O RELIRF VALVES STUCK OPEN 480V DIRSEL AUX BD Jk‘ POWER UNAVAILABLE )

« PAILURE TO RECOVER RLICTRIC POWIR IN € HOURS 4KV UNIT BD 1A UNAVAILABLE

4KV DNIT BD 1B IDDWVAILABLE

4KV UNIT BD 2A IRAVAILABLE

4KV DNIT BD 2B URAVAILASBLE .

SHUTDONN BUS 1 UNAVAILABLR

SHUTDOMN BUS 2 UNAVAILABLE

4KV D BD A UNAVAILABLE

480V SHUTDOWN BOARD 1A

430V RMOV BD 1A POMER UNAVAILABLE

480V DIRSEL AUX. 3D A POMER UNAVAILABLE

4XV 8D BD B UNAVAILABLE

430V SHUTDOWN BOARD 2A

480V RMOV BD 2A POWIR UNAVAILABLE

31320 V RPS BUS °A® UNAVAILABLE .

4XV $D BD C mmmmu .
490V SHUTDOWN BOARD 1

430V RMOV BD 1B PO‘(!! UNAVAILABLE

4 KV UNIT BOARD 2C

4 XV COMMON BOARD B

4 KV UNIT BOARD lC

430 V RMOV BOARD )

RAN COOLING WATER nsm UNAVAILABLE

BEOH PUMP B DNAVAILANLE

BX BUILDING COMPONEINT COOLING WATER SYSTEN UNAVAILABLR
RHREW PUNP A2 UNAVAILABLE .

REREW PUMP AL (SWING PUMP) UNMIAHABLI "
REREW PUMP B2 UNAVAILABLE

RHRSH PUNP BL (SNING MNP) UNAVAILABLE

RHREN PUMP C2 UNAVAILABLE

RHRSN PUMP C1 (SNING PUMP) UNAVAILABLE

PLANT CONTROL AIR SYSTEM UNAVAILABLE

DRYMELL CONTROL AIR SYSTEM UNAVAILASLE

MSIVS PAIL TO REKAIN OPEM .
1 OD/CND BSTR PUMP, INCLUDES SHORT CYCLE VALVE UNAVAILABL
RCIC UNAVAILASLE LONG TERM

RPCI UNAVAILABLE LONG TERM

VESSERL INJECTION WITH CROHS UNAVAILASLE .

RER HEAT RXCHANGER A UNAVAILABLE

RER HEAT RXCHANGIR C UNAVAILABLE

UNIT 2 TO UNIT 3 CROSS CONNECT URAVAILABLE

RER PUMP B UNAVAILABLE

OPXZRATOR PAILS TO RSTABLISH TORUS COOLING

OPXRATOR PAILS TO ESTASLISH SHUTDOWN COOLING M

[ I R R R R R T T I T IO 2 T T T T O TN TR 2 N O I IO IO R I N O O R T IO I NI I NN I R DL O B )
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MODEL Name: BPNUIM Top-hnklng Sequences Contributing to Group 1 ALL Prequency 15153:30 20 MAY 1996
a ALL DAMAGE STATES RXCRPT SUCCRSS

Rank memsvesncancnes BVt femnccncvsacanan End Frequency Percent
No. Sequence Description Guaranteed Rvents/Cocments State (per year)

L T R L T T R L T T T T T T T T

MSIVES PAIL TO REIMAIN OPEN OIAV 2.748-08 .30
OPERATOR FAILS TO COOLDOWN USING THE TBVS
VESSEL INJECTION WITH CRDHS UNAVAILASLE

3) CLOSURE OP ALL MSIVS
= AUTOMATIC/MANUAL REACTOR SCRAN FAILUXE
- CONDITIONS RELATING TO STUCK OPEX SRVS (0, 1, 2, 3+ EORVS)
STATE - 1 RELIZP VALVE STUCK OPRM
= OPBRATOR PAILS TO CONTROL LPI DURING ATHS

®assssssssessctssssctosrasatansssssassaancssacan
34 TURBINK TRIP WITHOUT BYPASS « TBVS PAIL TO RELIRVE\MAINTAIN RX PRESSURE HIAV 2.52E-08 .28

= COKDITIONS RELATING TO STUCK OPEN SRV {0, 1, 2, )¢ SORVS) RIM HARDNARE UNAVAILABLE

STATR - O RELIEP VALVES STUCK OPEN OPERATOR FAILS TO DEPRESSURIZE USING TBV'S

= RCIC UNAVAILABLE (€ HOURS)

= HPCI UNAVAILABLE (6 HOURS)

« RPV DEPRESSURIZATION

- VESSEL INJRCTION MITH CRDHS UNAVAILABLE

35  TURBINR TRIP * OPERATOR PAILS TO RSTABLISH SHUTDOWN COOLING oLcy 2.428-08 .26
- CONDITIONS REBLATING TO STUCK OPEN SavVs (0, 1, 2, 3¢ SORVE) p
STATE » 3 OR MORE VALVES STUCK OPXN .
= OPERATOR PAILS TO ESTABLISR TORUS COOLING

36 CLOSURE OF ALL MSIVE = KSIVE FAIL TO REMAIN OPEN OIAV
= AUTOMATIC/MANUAL REACTOR SCRAM PAILURER
« STANDBY LIQUID CONTROL SYSTEM UNAVAILABLE -
- CONDITIONS RELATING TO STUCK OPEN SRVS (0, 3, 2, )¢ SORVS) .
STATE - 0 RELIRP VALVES STUCK OPRN.
37  PARTIAL LOSS OF FEEDWATER N = VESIRL INJECTION WITH CROHS UNAVAILABLE OIAV 2.)02-08 .25

« AUTOMATIC/MANUAL REACTOR SCRAM FAILURR
« CONDITIONS RELATING TO STUCK OPIN SRVS (0, 3, 2, )¢+ SORVS)
STATE - 2 RELIEY VALVE STUCX O

- OPERATOR FAILS TO CONTROL LPI DURXN ATNS

38 TOTAL LOSS OF FREDMATER R o RPN HARDMARE UNAVAILABLE HIBY 2.308-08 .25
.= AUTOMATIC/MANUAL REACTOR BCRAM FAILURS OPERATOR FAILS TO ESTABLISKR TORUS COOLING
= CONDITIONS RELATING TO STUCK OPEN SRVS (0, 1, 2, 3+ SORVS)
STATE - 0 RELIEF VALVES STUCK OPERN

= RHR PUMP D UNAVAILARLE . .
easensscencenen
39 TOTAL LOSE OF FREDMATER = RYN HARDMARE UNAVAILABLE M1BV 2.)08-08 .25
» AUTOMATIC/MANUAL REACTOR SCRAM FAILUZE . = OPERATOR PAILS TO ESTABLISH TORUS COOLING

- CONDITIONS RELATING TO STUCK OPEN SRVS (0, 1, 2,°3¢ SORVS)
STATE - 0 RELIEP VALVES STIXK OPEN
= RHR PUMP B UNAVAILABLE -

40  INADVIRTRNT [OTHER) SCRAM = OPERATOR FAILE TO BSTABLISH SKUTDOWN COOLING oLev 2.2)E-08 .24
- CONDITIONS RELATING TO STUCK om s:vs (0, 1, 2, 3¢ SORVS)
STATS « ) CR MORE VALVES STUCK ©
- OPERATOR PAILS TO ESTABLISH 'mnus coot.nn
' seesssnssassseassstentanasssns
41  TOTAL LO$S OF PESDHATIR - * RPN HARDUARE UNAVAILABLE OIAV 2.14E-08 .23
« AUTOMATIC/MANUAL REACTOR SCRAM PAILURE - VESSEL INJECTION MITH CRDHS UNAVAILABLR
« CONDITIONS RELATING TO STUCK OPIN SRVS (0, 3, 2, 3¢ SORVS)
STATR - 1 RSLIEP VALVER STUCK OPEN
- OPERATOR PAILS TO CONTROL LPI DURING ATWR
bt neseecscnnnsetseasacsacseananane
42  CLOSURR OP ALL MSIVS « MSIVS PAIL TO RIMAIN OPEN - MIBV 2.02E-08 22
« AUTOMATIC/MANUAL REACTOR SCRAM FAILURE « OPEIRATOR FAILS TO COOLDOWN USING THE TBVS
- CONDITIONS RELATING TO ETUCK OPEN $aVs (0, 1, 2, 3¢ SORVS) = OPERATOR FAILS TO ESTABLISH TORUS COOLING
STATE - O RELIZP VALVES BTUCK OPEN ..
- RER PUMP B UNAVAILABLE -
« RER PUMP D UNAVAILASLR -
YT csesesesesencansssnnsanan
43 L03S OF RAM COOLING WATER - 350 V RMOV 80 1B UNAVAILASLE PIHV 1.995-08 .22

« 250 ¥V DC CONTROL PONZR FOR 4KV SD BD IEA AND 480 V $D BD IEA UNAVA"-- 250 ROV 8D 2C UNAVAILABLE

»

.
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HODEL Name: BFNUIH

Top-Ranking Sequences Contributing to Qroup 1 ALL Prequenc
ALL = ALL DAMAGE ¥ equeney

-

15:5):30 20 MAY 1996
STATES EXCEPT SUCCESS . ‘

L L R T L D T T A

End Frequency Percent
State (per year)

Guaranteed Events/Cocments

D S L T Ly T R T T T L L T T T e T T L T L L r kL T Ty ey g S S

= 250 V DC CONTROL POWEZR FOR 4KV $D BD IRC AND 430 V €D BD JEB URAVAIL-
- CONDITIONS RELATING TO STUCK OPEM SRV (0, 3, 2, 3+ BORVS)
STATR - O RELIRF VALVES STUCK OPEN

250 V RMOV BOARD JA

250 V RMOV BOARD 3B

PONER SUPPLY DIVISION I UNAVAILABLE

PONIR SUPPLY DIVISION II UNAVAILASLE

VESSEL LEVEL SIGRAL UNAVAILASLE

DIV I VESSEL LOW PRRSSURR SIGNAL UNAVAILASLE

D1V 13 VESSBL LOW PRESSURE SIGNAL UNAVAILABLE

DIV I RI RX PRESS SIGNAL UNAVAILABLE = -
DIV IT HI RX PRESS SIGNAL UNAVAILASBLE

RAN COOLING WATER S$YSTEM UNAVAILABLE

REREN PUMP Bl (SMING PUMP) UNAVAILABLE

MAIN CONDERSER UNAVAILABLX

1 OQD/QND BSTR PUMP, INCLUDES SHORT CYCLE VALVE UNAVAILABL
RCIC UNAVAILABLE (6 HOURS)

HPCI UNAVAILABLE (€ HOURS) - *

VESSRL INJECTION WITH CRDHS UNAVAILABLE

RHR PUMP A UNAVAILABLE

RHR PUMP C DNAVAILABLE

UNIT 2 TO UNIT 3 CROSS CONNICT UNAVAILABLE

RMR PUMP B UNAVAILABLE

RHR PUMP D UNAVAILABLE

OPERATOR FAILS TO ESTABLISH TORUS COOLING . .
RHR LOM PRESSURE INJECTION PATH UNAVAILABLE N
OPERATOR FAILS TO START C8/LPCI OR TO BSTAB TORUS VENT

44

g

AL LOSS OF OFFSITR POMER
3C UNAVAILABLE
3D UNAVATLABLR

ECOVER OFFS1TE PONER BY 30 MINUTES

DG A UNAVAILASBLE

0G B UNAVAILARLE

CONDITICNS RRLATING TO STUCK OPEMN SRVS {0, 3, 2, Do SORVS)

STATE « 0 RELIZF VALVES STUCK OPEN

« PAILURR 0 ARCOVER SLECTRIC POMEIR IN & HOURS

IS

=38

SOOKV OFFSITE POMER QX1D pLEX
161KV OFFS1TE POMIR GRID

OPRRATOR FAILS TO RESTORR POWER TO UNIT BOARDS

4KV UNIT BD A UNAVAILABLE

4KV UNIT BD 3B UNAVAILABLE

4KV SD BD JEC AND 480V SD BD }B UNAVAILABLE

480V SHUTDOXN BOARD 1B .

480V DIBSEL AUX 2D 1IR3 POWEIR UNAVAILABLE
4XV £D BD IED UNAVAILASLE

4KV UNIT BD 1A UNAVAILABLE

4XV ONIT BD 1B UNAVAILADLE

4XV UNIT BD 2A UNAVAILABLE

4KV UNIT BD 2B UNAVAILABLE

SHUTDONN BUS 1 URAVAILABLE

SHUTDOWN BUS I UNAVAILABLE

4XV §D BD A mvnu.lu

480V SHUTDOKN BOARD 1A .
430V RHOV BD 1A PONIR UNAVAJLABLE

4830V DIESEL AUX. BD A POMER UNAVAILASBLE

4KV §D BD B UNAVAILABLX

1.998-09 .22

*430V SHUTDOWN BOARD 2A .

480V RMOV BD A PONER UNAVAILABLE

120 V RPS BUS “A® UNAVAILABLR

4 XV UNIT BOARD 2C

4 XV COMMON BOARD B

4 XV UNIT BOARD 3)C -
430 V RMOV BOARD IC

RAK COOLING WATER SYSTEM UNAVAILABLR

2X BUILDING COMPONENT COOLING WATER SYSTEM UNAVAILABLE M
BHREN PUMP A2 UNAVAILABLE

RHRSW PUMP Al (SWING PUMP) UNAVAILABLE

RHRSM PUMP Bl (SWING PUMP) UNAVAILABLE .

RHREW PUMP C2 UNAVAILABLE

RHRSW PUNMP C1 (SWING PUMP) UNAVAILASBLE

RHREW PUMP D1 {SWING PUMP)} UNAVAILABLE

PLANT CONTROL AIR SYSTEM UNAVAILABLE

DRYNELL CONTROL AIR SYSTIM UNAVAILABLE

HSIVS FAIL TO REMAIN OPEN

1 OD/OM BSTR FUNP, INCLUDES SHORT CYCLE VALVE UNAVAILABL

n

Figure B-1 (Page 13 of 24). Top 100 Sequences in Browns Ferry Unit 3 PSA Model
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MODEL Mame: BPNUIM Top- Rmklng Soquencn Contributing to Group 1 ALL Prequency 15:53:30 20 MAY 1996
ALL « ALL DAMAGR STATSS EXCEPT SUCCESS

Rank Bnd Frequency  Percent
No. Sequence Description Guaranteed Events/Comments State {per year)
= RCIC UNAVAILABLE LONG TERM
= HPC1 UNAVAILABLE LONG TERM .
= VESSEIL INJECTION WITH CRDHS UNAVAILABLE .
~ RHR HEAT EXCHANGER A UNAVAILABLE
= RHR HEAT EXCHANGER C UNAVAILABLE
« UNIT 2 TO UNIT 3 CROSS CONNECT UNAVAILABLE
~ RHR PUMP B UNAVAILABLE
» « RHR PUMP D UNAVAILABLR
=~ OPERATOR FAILS TO ESTABLISH TORUS COOLING !
« OPERATOR PAILS TO ESTABLISH SHUTDOWN COOLING
eoan Sssssscsccseencsasssves
45  SCRAM REQUIRED (MANUAL SCRAMS) « VESSBL INJECTION MITH CRDHS UNAVAILABLE OIAV 1.95E-08 .21
= AUTOMATIC/MANUAL REACTOR SCRAM FAILURE
= CONDITIONS RELATING TO STUCK OPEN SRVS (0, 1, 2, e SORVS)
STATE - 31 RELIRF VALVE STUCK OPEN
= OPERATOR FAILS TO CONTROL LPI DURING ATHS
46  RICIRC DISCHARGCE LINE BREAX ~ CROSS CONNICT TO UNIT 2 RHR SYSTEIM UNAVAILABLE oLrv 1.938-08 .22
= RHR PUMP A UNAVAILABLE ~ OPERATOR FAILS TO INITIATE $P COOLING
- RHR PUMP C UNAVAILABLY ~ CONTAIRMENT VENT UNAVAILASLE
= RHR PUMP B UNAVAILABLE . -
= RHR PUMP D UNAVAILABLRE
47 TOTAL LOSS OF PEXBDMATER ~ RPV DEPRESSURITATION MKCY 1.908-08 .21
= AUTOMATIC/MANUAL REACTOR SCRAM PAILURE
« OPBRATOR FAILS TO START SLC .
48  LOSS OF RAW COOLING WATER ~ RAN COOLING WATER SYSTEM UNAVAILABLE PLRV 1.88E-08 .21
= CONDITIONS RRLATING TO STUCK OPRN SRVS (0, 2, 2, 2+ SORVS) = MAIN CONDRNSER TMAVAILABLE
STATE - 3 RELIRF VALVE STICK « 1 OD/QD BSTR PUMP, INCLUDES SHORT CYCLR VALVE UNAVAILABL
= RHR HERAT BXCHANGER A UNAVMNLI - VESSIL IRJECTION um« CRDHS UNAVAILABLE
+ RHR HEAT BXCHANGER C UNAVAILABLE = tNIT 2 TO UNIT 3 CROSS CORNECT UNAVAILABLE .
= RHR HRAT RXCHANGER B UNAVAILABLE = OPERATOR PAILS TO ESTABLISH TORUS COOLING
* RHR HRAT EXCHANGER D UNAVAILABLE = OPERATOR FAILS TO BSTABLISH SRHUTDONN COOLING
49  MEBDIUM LOCA = CROSS CONNEICT TO UNIT 2 RHR SYSTEM UNAVAILABLE oLrv 1.882-08 .21
= RHR PUMP A UNAVAILABLE = OPERATOR PAILS TO INITIATE §P COOLING
« RHR PLp C UNAVAILABLE = CONTAINMENT VENT UNAVAILABLE
- RHR #imp B UNAVAILASLE
= RHR PUMP D UNAVAILABLE
. senes . seesce
$0  LOSS Op UNIT 2 130V PREFERRED POWER = 120 V UNIT ) PREFERRED PFONER MIAV 1.87E-09 .20
- CONDITIONS RELATING TO S$TUCK OPEN SRVS (0, 1, 2, 3+ SORVS) « TURBINE TRIP PAILURR
STATE - D RELIBF VALVES STUCK OPKN « RIN EARDMARE UNAVAILABLE
« HPCI UNAVAILABLE (6 HOURS) = RCIC UNAVAILABLE (€ HOURS)
= RPV LEPRRSSURIZATION = OPERATOR PAILS TO DEPRESSURIIR USING TBV'S
= VRSSEL INJRCTION MITH CRDHS UNAVAILABLR .
wsesa enon s LT rerers
51 LOSS QF CONDENSER VACULM = MAIN CONDENSER CMNAVAILASLE MIBV 1.82E-08 .20
o AUTOMATIC/MANUAL REACTOR SCRAM FAILURE * RIM HARDAMARE UNAVAILABLE
- CONDITIONS RELATING TO STUCK OPEN SRVS {0, 1, 2, 3¢ SORVS) = OPERATOR FAILS TO ESTABLISH TORUS COOLING
STATE - 0 RELIRP VALVRS swcx orN
> RHR pUMP D UNAVAILABLY
52 LO§S OF CONOENSER VACUDN - mm( CONDENSER mwm.uu MIBV 1.828-08 .20
« AUTOMATIC/MAKUAL REACTOR SCRAM PAILURE = RIR RARDMARE UNAVAILAB
» CONDITIONS RELATING T0 STUCK OPEN ERVE (0, 3, 2, 3+ SORVS} «~ OPRRATOR PAlLS 70 xmum TORUS COOLING
EYATE - 0 RELIEZ? VALVES STUCK OPER
- KHR FUnp B UNAVAILANLE
aagads -0 rPesssssens
§)  CLOBURE OF ALL MSv = MSIVS PAIL TO REMAIN OPRNM HIBY 1.828.08 .20

~ MITOMAT xc/mml. lI.ICI'OX SCRAM PAILURE
- CONOITIONS RELATING 10 STUCK OPIN 22VS {Q, I, 2, ¢ S0RVS)
§TATR - O RELIRP VALVES STUCK OPEN

OPERATOR FAILS TO COOLDOWN USING THR TBVS
OPERATOR FAILS TO RSTABLISH TORUS COOLING

Figure B-1 (Page 14 of 24). Top 100 Sequences in Browns Ferry Unit 3 PSA Model







MODSL Name: BFNUIM Top-Ranking Sequences Contributing to Group 1 ALL Fraquency
ALL = ALL DAMAGE t £33

151533130 20 MAY 19%¢
 STATES RXCRPT SUCC

e EmEcsAE RSN Eee s e R et RN e e At NS eSSt eSS RN e AN e N eSO CeeaceEE RS serEa e s et AR SN a AN ae s A Ra R E AR s A e e a e,

~ AU

Rank cerscscccnccsceBVENLBrcasccacncancan gnd Frequency  Percent
No. Saquence Description Cuaranteed Bvents/Cooments State {per year)
e RHR HEAT RXCHANGER D UNAVAILASBLE
54 CLOSURR OF ALL MSIVS - MSIVS FAIL TO REMAIN OPEN HIBV 1.828-08 .20
= AUTOMATIC/MANUAL REACTOR SCRAM FPAILURX = OPERATOR FAILS TO OOOLDOWN USING THR TBVS
= CONDITIONS RELATING TO STUCX OPEN SRVE {0, 3, 2, 3+ SORVS) = OPERATOR FAILS TO ESTABLISH TORUS COOLING
STATE - O RELIRF VALVES STUCX OPEN
« RHR HEAT BXCHANGER B (MAVAILABLE .
55 CLOSURR OPF ALL MIIVS - MSIVS FAIL TO REIMAIN OPEN PLYV 1.808-08 .20
« = SUPPRESSION POOL (TORUS) UNAVAILABLE « RPN RARDNARE UNAVAILABLE
- CONDITIONS RILATING TO STUCK OPIN SRVS (0, 1, 2, 3+ SORVE) = RPCI UNAVAILABLE (6 HOURS)
STATRE - O RRLIRF VALVES STUCK OPEN = OPERATOR FAILS TO INHIBIT CLOSURE OF MSIVS ON LRVIL .
= RCIC UNAVAILABLE {6 HOURS) . = RHR PUMP B UNAVAILABLE
= R PUMP D URAVAILABLR
= OPRRATOR FAILS TO RSTABLISH TORUS COOLING "
o OPERATOR FAILS TO RSTABLISH SHUTDOWN COOLING
= OPERATOR FAILS TO START C$/LPCI OR TO ESTAB TORUS VENT
$6  TURBINT TRIP - VESSEL INJECTION WITH CRDHS UNAVAILABLE OIAV 1.78E-08 .19
= UNIT 2 NOT AT POMIR
« AUTOMATIC/MANUAL REACTOR SCRAM FAILURE
- CONDITIONS RELATING TO STUCK opm SRVS (0, 1, 2, 3¢ SORVS)
STATR - 1 RELIBF VALVE STUCK O
= OPERRATOR PAILS TO CONTROL LPI DUR!N ATHS .
57 PARTIAL LOSS OP FREDWATER = RPV DEPRESSURIZATION MKCV 1.758-08 .19
= AUTOMATIC/MANUAL xnma SCRM PAILURR
= OPERATOR FAILS TO START -
L1 LL L] ssseen
$8  RECIRC DISCRARGE LINE BREAX . = 480V DIRSEL AUX BD IEA PONER UNAVAILABLR oLrv 1.722-08 .19
= 480V SHUTDOWN BOARD A = RX BUILDING COMPONENT COOLING WATER SYSTEM UNAVAILABLE
= RHR PUMP B UNAVAILABLE = DRYNELL CONTROL AIR SYSTEM UNAVAILASLE
« RHR PUNP D UNAVAILABLE « RHR FUMP A UNAVAILABLE
= RHR PUMP C UNAVAILABLE
= CROSS CONNZCT TO UNIT 2 RHR SYSTEM UNAVAILASLE
N = OPERRATOR PAILS TO INITIATE SP COOLING
= CONTAINMINT VENT UNAVAILABLE
aensa AT YT Y Y
59 L0SS OF CONDENSER VACUUM « MAIN CONDENSER UNAVAILABLE OIAY 1.70E-08 .19
~ AUTOMATIC/MANUAL REACTOR SCRAM PAILURE = RFW HARDMARE UNAVAILASLE R
« CONDITIONS RELATING TO STUCK OPEN SRVE (0, i, 2, 3+ SORVS) = VESSEL INJECTION NITH CRDHS UNAVAILABLE
STATE - 1 RELIEF VALVE STICK OPEN
- OPERATOR PAILS TO CONTROL LPI DURING ATNS - -
sasas asse [
€0 CORR SPRAY LINK BREAK = 480V DIZSEL AUX 8D IRA POWER UNAVAILABLE OIAV 1.698-08 19
- 480V SHUTDOWN BOARD 3A = RX BUILDING COMPONENT COOLING WATER SYSTEIM UNAVAILABLE
» DRYWELL COMTROL AIR SYSTEM URAVAILABLE
=,0N3 CORE SPRAY LOOP PAILS TO IRJECT
= RMR PUMP A UNAVAILABLR
« RER PUND? C UXAVAILABLE
- Cx0s8 CT TO UNIT 2 RMR SYSTEIM UNAVAILABLE
= RER LPCI INJBCTION PATH UNAVAILASLE
= CORTAINMENT VENT UNAVAILABLR
vesccesacnecee
€1 TURBINE TRIP ~ VESSEL INJECTION WITH CRDHS UNAVAILABLE HIAV 1.688-08 .18
= AUTOMATIC/MANUAL REACTOR SCRAM FPAILURE
- OPERATOR FAILS TO INHIBIT ADS
2 PARTIAL LOSS OF FPERDMATER MIAV 1.6SE-08 .18

LLI LT YT I TN Y Y

< AUTOMATIC/MANUAL REACTOR SCRAM FAILURE .

- STANDSY LIQUID CONTROL SYSTEM UNAVAILASLE

- CONDITIONS RELATING TO STUCK OPEN SRVS (0, 1, 3, 3+ SORVS)
STATZ - O RELIEP VALVES STUCK OPEN

Figure B-1 (Page 15 of 24). Top 100 Sequences in Browns Ferry Unit 3 PSA Model
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MODEL Name: BFNUIM Top-Ranking Sequences Contriduting to Group i1 ALL FPrequency 15:53:30 20 MAY 1996
. ALL e ALL DAMAGE STATES RXCRPT SUCCESS

Rank - eeseasconeansasBvent cesomasacan End Prequency  Percent
Na. Sequence Description Guaranteed Events/Cocments State (pcguyeaa
€3  TOTAL LOSS OF FREDWATER = RFN HARDWARE UNAVAILABLX OlAav 1.61E-08 .18
« AUTOMATIC/MANUAL REACTOR SCRAM FAILURR .
= STANDBY LIQUID CONTROL SYSTEIM UNAVAILABLE -
= CONDITIONS REBLATING TO STUCK OPEX SRVS (0, 2, 2, 3¢ SORVS) .
STATRE - O RELIRP VALVES STUCK OPEN
€4  TOTAL LOSS OF FREDWATER = RPW HARDMARE UNAVAILABLE Mlav "'";:;;;:5;"":;;'"

= AUTOMATIC/MANUAL REACTOR SCRAM PAILURE

= CONDITIONS RBLATING TO STUCK OPKN SAVS (0, 3, 2, 3+ SORVS)
STATR - O RELIRP VALVES $TUCK OPEN

« RHR PUMP B UNAVAILABLE

« RHER PUMP D UNAVAILASLE

OPEXRATOR FAILS TO ESTABLISH TORUS COOLING

L1} tucedvssncnsncssanansnsesEsRasaR e

€5 TOTAL LOSS OF OPPSITE POWRR = S00KV OrFSITE POMER GRID PIHV 1.54E-08 .17
= 250 V DC CONTROL POWER FOR 4KV £D BD 3IEA AKD 440 V $D BD IEZA UNAVAIL- 161KV OFFSITR PONER GRID
= 250 V DC CONTROL PONER POR 4KV SD 8D 3IXC AND 430 V SD BD 1IkB UNAVAIL- OPERATOR FAILS TO umu PONER TO UNIT BOARDS
- CONDITIONS RBLATING TO STUCK OPXN £RVS (0, 1, 2, 3+ SORVS) 4XV UNIT BD JA (NAVAILABLE
STATR - O RELIEY? VALVES STUCK OPEN 4KV UNIT BD 3B URAVAILABLR
4KV UNIT BD 1A UNAVAILABLE
4XV UNIT BD 1B UNAVAILABLE
4XV UNIT BD 2A UNAVAILABLE
4KV UNIT BD 2B UNAVAILABLR
250 V RMOV BD 2B UNAVAILABLR -
250 RMOV BD 2C UNAVAILABLE
250 V RMOV BOARD JA
250 V RMOV BOARD B
4 KV UNIT BOARD 2C
4 XV COMHON BOARD B
4 KV WNIT BOARD 1C
POMIR SUPRLY DIVISION I LNAVAILABLE
PONER SUPPLY DIVISION IXI UNAVAILABLE
VESSEL LIVIL SIGNAL UNAVAILABLE
DIV I VESSEL LOW FPRESSURE SIGNAL UNAVAILABLE
DIV IT VESSRL LOM PRESSURE SIGNAL UNAVAILABLE
DIV I HI RX PRESS SIGRAL UNAVAILABLE .
DIV II HI RX PRISS SIONAL IAVAILABLY °
RAW COOLING WATER SYSTEM UNAVAILABLE
EECH PUMP A UMAVAILABLR
RECW PUMP C UNAVAILABLE
BECH PUMP D UNAVAILABLE
RX BUILDING COMPONENT COOLING WATER S$YSTEM UNAVAILABLE
REREW PUMP B1 (SWING PUMP) UNAVAILABLE
PLANT CONTROL AIR SYSTEM UNAVAILABLE
DRYNZLL CONTROL AIR SYSTIM UNAVAILADLE
MSIVE FAIL TO RIMAIN OPRN
1 CND/CND BSTR PUMP, INCLUDES SHORT CYCLE VALVE UNAVAILABL
RCIC URAVAILABLE (€ HOURS)
HPCI UNAVAILABLE (€ HOURS)
VESSRL INIRCTION WITH CRDHS UNAVAILABLE
TORUS COOLING HARDMARE UNAVAILABLE
CS LOM PRESSURE INJECTION UNAVAILABLE
RHR LOW PRESSURE INJECTION PATH UNAVAILABLE
secscssasuassrrcmesancavssanccscsnces

TBVS PALIL TO RELIRVE\MAINTAIN RX PRESSURR MIBY 1.5)e-08 .17

OPERATOR FAILS TO COOLDOWN USING THE TBVS
- CONDITIONS RELATING TO STUCK OPEN SRVS (0, 1, 2, 3+ SORVS) OPERATOR PAILS TO ESTABLISR TORUS COOLING
STATE - 0 RELIRP VALVES STUCK OPEN

= RER PUMP D UNAVAILABLE N
seesse

61  TURBINE TRIP WITHOUT BYPASS " * TBVS FAIL TO RELIKVER\MAINTAIN RX PRESSURE NIBY 31.538-08 .27
= AUTOMATIC/MANUAL REACTOR SCRAM FAILURE OPIRATOR FAILS TO COOLDOWN USING THR TBVS
- CONDITIONS RELATING TO STUCK OPEN SRVS (0, 1, 2, )¢ SORVS) OPERATOR FAILS TO RSTABLISH TORUS COOLING
STATE - 0 RILIEP VALVES STUCK OPEN
= RHR PUMD B UNAVAILABLE

R R R U I 2 I I I S S RN R I I TN N I DL B B R O

€6 TURBINE TRIP WITHOUT DYPASS
= AUTOMATIC/KANUAL REACTOR SCRAM FAILURE

Figure B-1 (Page 16 of 24). Top 160 Sequences in Browns Ferry Unit 3 PSA Model
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HODEL Name: BFNUIM Top-Ranking Sequences Coatributing to Group ; ALL Frasquency 15:53:30 20 MAY 1996
ALL e ALL DAMAGE mrls EXCEPT SUCCESS

Rank . Frequency Percent
No. (per year)
€8 CLOSURR OF ALL HSIVS = NSIVS PAIL TO REMAIN OPRN e ";u;;"-".;:;;E:;;"":;;."
= AUTOMATIC/MANUAL REACTOR SCRAM PAILURE = OPERATOR PAILS TO COOLDOWN USING THE TBVS
= CONDITIONS RBLATING TO STUCK OPEX SRVS {0, 2, :. 3+ SORVS) ~ OPERATOR PAILS TO RSTABLISH TORUS COOLING
STATE - O RELIRP VALVES STIXXK OPEN
» RHR PUMP A UNAVAILASLE
= RHR PUMP C UNAVAILABLE
- srscsssesesnsssssascsssussncrsns
€9 LOSS OF CONDENSER VACULM = MAIN CONDENSER UNAVAILABLE MKCV 1.51E-08 .17
* AUTOMATIC/MANUAL REACTOR SCRAM FAILURE = RPV DEPRESSURIZATION
= OPBRATOR FAILS TO START SLC
esasscecsccnssssssancsssesa
70  SCRAM REQUIRED (MANUAL SCRAMS) = RPY DEPRESSURIZATION HXCV ) 1.45£-08 .16
= AUTOMATIC/MANUAL REACTOR SCRAM FAILURR
= OPERATOR PAILS TO S$TART SLC -
T N S
73 TOTAL LOSS OF OPFSITE POMIR SQ0KV OFFSITE POWEIR GRID PIGX x.css-o; .16

DG A URAVATLABILITY »
DG ID UNAVAILABLE

RRCOVER OPFSITE POWEIR BY 30 MINUTES

DG D UNAVAILABLR

DG C UNAVAILABLE

CONDITIONS REBLATING TO STUCK OPEN SRVS (0, 1, 2, 3+ SORVS)
STATE - 0 RELIEP VALVES STUCK OPEN

« PAILURE TO RECOVER ELECTRIC POWER IN € HOURS

161XV OrrsiTe PONIR GRID

OPERATOR PAILS TO RESTORR POWER TO UNIT BOARDS
4KV UNIT BD JA UNAVAILABLE

4XV UNIT BD 3B UNAVAILABLE

4KV $D BD XA AXD 480V SD BD IA POWER URAVAILABLE
480V SHUTDOWN BOARD JA

430V DIESEL AUX BD JEA POWER UNAVAILABLR
4KV £D BD JED URAVAILASLE

4KV UNIT BD IA UNAVAILABLE

4KV UNIT BD 1B UNAVAILABLE

4KV UNIT 3D 2A UNAVAILABLE

4KV UNIT BD 2B UNAVAILABLR

SHUTDOMN BUS 1 UNAVAILABLR

SHUTDOXN BUS 2 UNAVAILABLE

4KV £0 BO C U'NMMXLIBL!

480V SHUTDOKN BOARD 1

480V RMOV BD 1B mu UNAVAILABLE

4KV 6D BD D UNAVAILABLE

4830V SHUTDOXN BOARD 2B

480V MOV BD 2B POWER UNAVAILASLE
480V MOV 3D 2C POMER UNAVAILABLE
400V DIZSEL AUX BD B PONER URAVAILASLE
120 V KPS BUS *BA° UNAVAILABLR

4 KV UNIT BOARD 1C

4 KV COMMON BOARD B -
4 KV UNIT BOARD 3C

RAN COOLING WATER SYSTEM UNAVAILABLE

SE0M PUMP A UNAVAILABLE

REICW PUNP B UNAVAILABLE

RECH PUMP D UNAVAILABLE

RX BUILDING COMPONIRT cggum WATRR SYSTEM UNAVAILABLE

RERSH PUMP D1 (SWING PUMP) UNAVAILABLE

PLANT CONTROL AIR SYSTEM UNAVAILABLE "
DRYNZLL CONTROL AIR SYSTEM UNAVAILABLE

OPERATOR FAILS TO RECOVER ERCW (START SWING PUMP)

MSIVS FAIL TO RIMAIN OPEN

1 QD/OD BSTR PUMP, INCLUDES SHORT CYCLE VALVE UNAVAILASL
RCIC UNAVAILABLE LONG ‘nm

UPCI UNAVAILABLE LONG TR -
VESSEL IRIECTION WITH C’.DHS UNAVAILAS

OPERATOR FAILS TO MANUALLY START IKRICORI SPRAY

RER PUMP A UNAVAILASLE

RHR PUNP C UNAVAILABLE

UNIT 2 TO UNIT 3 CROSS mt.‘l' TNUVAILASLE

RHR PUMP B UNAVAILABLE

N EREE RN I I o oy o B S B B S B B B A B B I B I N IR B I Y BB

Figure B-1 (Page 17 of 24). Top 100 Sequences in Browns Ferry Unit 3 PSA Model S
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MODEL Name; BYNUIM Top- hnklng s.wcncu Contributing to Group 1 ALL Frequency 15153:30 20 MAY 1996
. e ALL DAMAGE STATRS EXCEPT SUCCESS

Rank . ssssssessvanensfVgNtBevnssancannnsese End frequency Parcent

No. Sequence Description Guaranteed Rvents/Cocraents State (per year)

D L L L L T N e Y L T T L L L L R T e T T T Y T Loy

= RHR PUMP D UNAVAILABLE
OPZRATOR PAILS TO RSTABLISH TORUS COOLING
RHR LOW PRESSURR IRJECTION PATH UNAVAILABLE

72  TOTAL (OSS OF FEEDWATER ° = REFN HARDNARS UNAVAILABLE
- CONDITIONS RELATING TO STUCK OPEM $RVE ({0, 1, 2, Je¢ SORVS)
STATE « O RELIEP VALVES STUCK OPR
= VESSEL INIEBCTION WITH CRDHS UNAVAILABLE
* OPERATOR PAILS TO ESTABLISH TORUS COOLING

7) TOTAL LOSS OF OrrsiTs POMEIR
DG IA UNAVA!IABXL!ﬂ
D3 33 UNAVAILAS
RECOVER 0':18};! POWIX BY 10 MINUTES

-08 «16

SsesssstavssaaseRssENRGcRREEaASsasRsnRRkesacas

SO00KV OFFSITS POWIR GRID ~ PIGX 1,44E-08 .16
161KV OFFSITE PONER GRID B
OPERATOR FAILS TO RESTORE PONEX TO UNIT BOARDS
4XV UNIT BD JA UNAVAILABLE
4KV UNIT 3D 3B URAVAILASLE
CIV SD BD JEA AND 480V £D BD IA POWER UNAVAILABLR
SHUTDOWR BOARD JA
4IOV DIZSEL AUX BD JZA POWER UNAVAILADLE

s
§

CONDITIONS RELATING TO swcx OPEN SRVS {0, 3, 2, Je¢ SORVS)
STATE - O RELIEF VALVES STUCK OPEN
~ FAILURE TO RECOVER ELECTRIC POWIR IN 6 NOURS

SHUTDOWN BUS 1 UNAVAILABLE
SHUTDOMN BUS 2 UNAVAILABLE

4KV §D BO B UNAVAILABRLR

480V SHUTDOMN BOARD 2A

480V RMOV 8D 2A POWER UNAVAILABLE
120 V RPS BUS *A® UNAVAILABLE

OPERATOR FAILS TO RECOVER RECN {START SWING PUMP)
RSIVE PAIL TO REMAIN OPRN
1 CND/OND BSTR PUMP, INCIUDES SHORT CYCLE VALVE UNAVAILABL
RCIC UNAVAILABLE LONG TERM
HPCI URAVAILABLE LONG TERM
VESSRL INIECTION NITH CRDHS UNAVAILABLRE
OPERATOR PAILS TO MANUALLY START RMR/CORE SPRAY
s RER PUHP A UNAVAILABLE
RHR PUMP C UXAVAILABLE
UNIT 2 TO UNIT ) CROSS CONNECT UNAVAILABLE
RHR PUMP B IDUVAILABLE
RHR PUMP D UNAVAILABLE .
OPERATOR PAILS TO ESTABLISH TORUS COOLING
RHR LOW PRESSURR IKJECTION PATH UNAVAILABLE

TBYS FAIL TO RELIRVE\MAINTAIN RX PRESSURE OIAV 1.43E-08 .16
OPERATOR FAILS TO COOLDONN USING THR TBVS
VESSIL INJECTION WITH CRDHS UNAVAILABLE

it

-

;
[¢]

7¢  TURBINE TRIP NITHOUT BYPASS
= AUTOMATIC/MANUAL REACTOR SCRAM FAILURR
- CONDITIONS RELATING TO BTICK OPXN SRVS {0, 1, 2, 3+ SORVS)
STATE - 1 RELIKP VALVE STUCK OPXN

Figure B-1 (Page 18 of 24). Top 100 Sequences in Browns Ferry Unit 3 PSA Model
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MODEL Nama: BFNU3M Top-Ranking ch\nncu Contributing to Group 1 ALL Frequency 15:53:30 20 MAY 1996
= ALL DAMAGE STATES RXCRPT SUCCESS

Nessavsssrsormsonssnansrerandanssnssanashancsccsssenus L L R Y L L

Rank - end frequenc Percent
No. Sequence Description Guaranteed Events/Cooments State (pe?yea%
= OPERATOR PAILS TO CONTROL LPI DURING ATHS .
sa=a an LYY Y P Y P R Y L Y P Y P Y Y Y Y Y Py Y )
s TOTAL LOSS OF FREDWATER = RPM RARDNARE UNAVAILABLE MIsv 1,43E-08 .16
= AUTOMATIC/MAKUAL REACTOR SCRAM PAILURE = OPERATOR FAILS TO ESTABLISH TORUS COOLING
» CONDITIONS RELATING TO STUCK OPEN S&VS (0, 1, 2, 3¢ SORVS)
STATE - O RELIRP VALVES STUCK OPEX
= RHER HEAT BXCHANGER D URAVAILABLE
cssassvascsuccssecannone
76  TOTAL LOSS OF PREDWATER = kP HARDMARE UMAVAILABLE Misv 1.438-08 .16
= AUTOMATIC/MANUAL REACTOR SCRAM PAILURS « OPERATOR FAILS TO ESTABLISH TORUS COOLING
« CONDITIONS RELATING TO STUCK OPEN SRVS (0, %, 2, 3+ SORVS) *
STATE - O RELIRF VALVES STUCK OPEN
= RHR HEAT EXCHANGER B UNAVAILABLE "
” SCRAM REQUIRED {MANUAL SCRANMS) MIAV 1,40R-08 «15
= AUTOMATIC/MANUAL REACTOR SCRAM FAILURE
= STANDBY LIQUID CONTROL SYSTEIM UNAVAILASLE
« CONDITIONS RELATING TO STUCK OPEN 8RVS (0, 1, 2, 3+ SORVS)
STATE - 0 RILIE? VALVES STUCK OPEN
eas sesssssssnesscascccnsany
78 L0SS OF PLANT AIR = DLANT CONRTROL AIR.SYSTEM UNRAVAILABLE PIRV 1.198-08 «15
« CONDITIONS REBLATING TO STUCX OPEN SRVS (0, 1, 2, 3¢ SORVS) = DRYNELL CONTROL AIR SYSTEM UNAVAILABLE
STATR - 1 RRLIRPF VALVE STUCK OPXN = MSIVS FAIL TO REMAIN OPEN
~ CONDENSER UNAVAILABLE AS HEAT SINXK = RPW HARDWARE UNAVAILASLE
= RHR PUMP A UNAVAILAMLE = OPERATOR PAILS TO COOLDOWN USING THR TBVS
« RHR PUMP C UNAVAILABLE ~ STARTUP BYPASS VALVE UNAVAILABLE
= RHR PUMP B UNAVAILABLE = UNIT 2 TO UNIT 3 CROSS CONNRCT UNAVAILABLE
= RHR PUMP D UNAVAILABLY = QPERATOR PAILS TO ESTABLISH TORUS COOLING
= RER 1OM PRESSURE INJRCTION PATH UNAVAILABLE
nessnssesssessessopsenssssesenncashsaEsseEnans
79  TOTAL LOSS OF OPFSITE POMER SOOKV OFFSITE POXIR GRID PIGX 1.)98-08 «15

DG 3A UNRAVAILABILITY

RECOVER OPPFSITE POMER BY 30 MINUTES

DG D UNAVAILABLE

D3 C URAVAILABLE

RHRSW PUMP D2 (SNING PUMP) tNUAVAILABLYE

CONDITIONS RELATING TO STUCK OPEN S$RVS (0, 1, 2, 3¢ SORVS)
STATE - O RELIEF VALVES STUCK OPEN

« PAILURE TO RRCOVER ELECTRIC POWER IN € HOURS

161KV OFFSITE POXIR GRID .
OPERATOR FAILS TO RESTORE POWER TO UNIT BOARDS
4KV UNIT BD 3A UNAVAILABLR
4XV DMIT BD IB UNAVAILABLE
4KV 8D BD JEA A.ND 480V §D BD JA PONER UNAVAJILABLE
480V SHUTDONN BOARD JA
460V DIESEL AUX BD JRR POWEIR UNAVAILASLE
4KV UNIT BD 1A UNAVAILABLE
4KV UNIT BD 1B UNAVAILABLE
4KV UNIT BD 3A UNAVAILABLR
4KV UNIT BD 2B UNAVAILARLE
SHUTDONM BUS 1 UNAVAILARLE
SHUTDOWN BUS 2 UNAVAILABLE
4KV SD ED C UNAVA!WLI
480V SRUTDOWN BOARD 313
480V RMOV BD 1B POWER UNAVAILADLE R
4KV §D BD D UNAVAILABLE
400V SHUTDOWKN BOARD 28 -
460V RMOV BD 2B PONIR UNAVAILAALX
480V RMOV BD 3C POWER UNAVAILABLE
400V DIZSEL AUX 2D B PONZR UNAVAILADLE
120 V RPS BUS *B* UNAVAILABLX
4 KV UNIT BOARD 2C
¢ XV COMMON BOARD B
4 KV UNIT BOARD 1C
RAN COOLING WATER SYSTEM UNAVAILASLE
EECH PUMP A UNAVAILABLYE
BECW PUMP B LXAVAILABLE
EECW PUMP D UNAVAILABLE
RX BUILDING COMPONENT COOLING WATER SYSTRM UNAVAILABLE
RMREN PUMP B2 LDAVAILABLE
RHRSN PUMP D2 UNAVAILASBLE
PLANT CONTROL AIR SYSTEM UNAVA!I.IBLI

Figuré B-1 (Page 19 of 24). Top 100 Sequénces in Browns Ferry Unit 3 PSA Model
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MODEL Name: BINUIM

Top-unking SQqunncn Contributing to Group 1 ALL Prequenc
= ALL DAMAGR quency

15:53:30 20 MAY 1998
R STATES EXCZPT SUCCESS

--.---.---.--.~.------~-.-..-‘--..--.--------.o-.o------.------o------.-......-------.----.--...------.--..--------.-.----------------.---....-----.--.---..---- AR

Rank secemmancassonalVEntgennccnccasnsaea End

No, Sequence Description

Frequency Percent

Quaranteed Bvents/Coaments State {per year}

e L T D e Ty L T T T gy

L B B B DY INE BNY B BN BN B B 2 B

DRYNBLL CONTROL AIR SYSTEM UNAVAILABLE

OPERATOR FAILS TO RECOVER EECW (START SWING PUMP)

NSIVS PAIL TO REMAIN OPEN

3 CND/CND BSTR PUMP, INCLUDES SHORT CYCLE VALVE UNAVAILASL
RCIC UNAVAILABLE LONG TIRM

APCI UNAVAILABLE LONG TERM

VESSEL INJRCTION WITH CRDHS UNAVAILABLE

OPERATOR FAILS TO MANUALLY START RHR/COREB SPRAY

RHR PUNP A UNAVAILABLE

RHR PUMP C UNAVAILABLE

UNIT 2 7O UNIT ) CROSS CONNECT UNAVAILABLE .
RHR PUMP B UNAVAILABLE

RHR PUNMP D UNAVAILABLE

OPERATOR FAILS TO BSTABLISH TORUS QOOLING

RHR LOW PRRSSURR INJECTION PATH UNAVAILABLE

80  RECIRC DISCHARGE LINE BREAX = CONTAIRMENT VENT URAVAILABLE oLcY 1.34E-08 .15
« OPERATOR PAILS TO IRITIATE £P COOLING

81 LOSS OF ALL CONDENSATE « 250 ROV BD 2C UNAVAILABLE PIHY ) I.JJK:OO.“-:;;...
= 250 V DC CONTROL POWER FOR 4KV &D BD IZA AND 420 V SD 2D IKA UN.\VA!L- 250 V RMOY BOARD 3B

= POWER SUPPLY DIVISION II UNAVAILABLYE
= CONDITIONS RELATING TO STUCK OPEN SRVE {0, 1, 2, 3+ SORVS)
STATR - O RBLIEP VALVES STUCK OPEN

- POWER SUPPLY DIVISION I UNAVAILABLR

VESSEL LXVIL SIQNAL UNAVAILABLE -
DIV T VESSEL LOW PRESSURE SIGNAL UNAVAILASLE B
DIV II VESSEL LOM PRESSURE SIGNAL UNAVAILABLE

DIV I HI RX PRESS SIGNAL UNAVAILABLE

DIV II RI RX PRESS SIGNAL UNAVAILABLE

MAIN CONDENSER UNAVAILABLE

3 CXD/CHD BSTR PUMP, !NCLUDRS SHORT CYCLE VALVE UNAVAILABL

RCIC TMAVAILABLE (& HOURS)

HPCI UNAVAILABLE (€ HOURS)

VESSEL INJECTION MITH CRDHS UNAVAILABLR

RHR PUMP A UNAVAILABLE

CS LOM PRESSURE INJECTION UNAVAILABLE

RHR LOW PRESSURE IRJECTION PATH UNAVAILABLE

82  TURBINR TRIP = RPV DRPRESSURIZATION MXCV 1.33E-08 .15
* UNIT 2 NOT AT POWER
= AUTOMATIC/MANUAL REACTOR SCRAM FAILURE
= OPERATOR FAILS TO START SLC

8}  CLOSURE OF ALL MSIVS « 350 RMOV BD 3C UNAVAILABLE - MIAV 1.33E-08 .15
- 250 V DC CONTROL POMER POR 4KV £D BD IEA AXD 480 V 8D BD IXA UNAVRIL- 230 V RNOV 3

STATE - O RELIRP VALVES STUCK OPXN
~ HPCT UNAVAILABLE (€ HOURS) .
~ RPV DBPRESSURIZATION .

- CONDITIONS RELATING TO STUCK OPEN SRVS (0, 1, 2, 3+ SORVS)

BOARD 2

PONEX SUPPLY DIVISION I UNAVAILABLE
DIV I VESSIL LOW PRESSURE SIGNAL UNAVAILABLE
DIV I HI RX PRESS SIGNAL UMAVAILABLE
HSIVS FPAIL TO RIMAIN OPEN

M RARDKARE UMAVAILABLE
RCIC UNAVAILABLE {6 HOURS)
OPERATOR FAILS TO IRHIBIT CLOSURE OF MSIVS ON LEVEL
VESSEL INJECTION WITH CRDHS UNAVAILABLE

84 PARTIAL LOSS OF CONDRNSATE
~ CONDITIONS RELATING TO STUCK OPEN SRVS (0, 1, 2, 3+ SORVE)
STATE ~ O RELIRF VALVES STUCK OPRN
= RCIC UNAVAILABLE (6 HOURS)
« HPCI UNAVAILABLE (6 HOURS)
« RPV DEPRESSURIZATION
= VESSEL IRJECTION WITH CRDHS UNAVAILABLY

RHR PUMP A UNAVAILABLE )
sessasenansvansssassanescasassnnas

TBVS PAIL TO RILXM\NAINTRIN RX PRBSSURI MIAV 1.30E.08 -4
RIN BARDNARE UNAVAILABLE
OPERATOR PAILS TO DEPRESSURIZE USING TBV’S

85  HEDIUM LOCA
= OPERATOR PAILS TO INITIATE §P COOLING

COUTAINMENT VENT UNAVAILABLE oLCY 1.308-08 .34
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MODEL Name: BINUIM Top-Ranking Ssquences Coatributing to Group 1 ALL Frequen . 15:53:30 20 MAY (1

. ALL e ALL DAMAGE STATES EXCRPT SUCCESS v B ) 199
o BRSO SO . ....--......................................;;;......;;;.;;;;....‘.’;;;;;;
No. Sequence Description Guarantesd Events/Cocments State |peg yeuﬁl

L e L D L T T L R L L L L L T T T T L L L L T L L LT L eyl G,

8€  LOSS OP PLANT AIR
- SO0KV OFFSITE POWER GRID
« CONDITIONS RELATING TO $TUCK OPEN SRVS {0, 3, 2, ¢ BORVS)
STATE - 1 RELIEP VALVE STUCK OPEM
= RHR PUMP A UNAVAILABLR .
« RHR PUMP C UNAVAILABLE
< RHR PUMP B UNAVAILABLE
= RHR PUMP D UNAVAILABLE

PLANT CONTROL AIR SYSTEM UNAVAILABLE PIEV 31.29€E-08 14
DRYNELL CONTROL AIR SYSTEM UNAVAILABLE
MSIVS PAIL TO REMAIN OPEN
RIW HARDWARE URAVAILABLE
OPERATOR PAILS TO COOLDOWN USING THE TBVS
STARTUP BYPASS VALVE UNAVAILASLE
UNIT 2 TO UNIT ) CROSS CONNEICT UNAVAILASLE - -
OPERATOR PAILS TO RSTABLISH TORUS COOLING
RHR LOW PRRSSURE INJRCTION PATH UNAVAILADLE
ssae essssease

87  TURBINR TRIP MIAV 1.24E-08 .14
= UNIT 2 NOT AT POWER -
= AUTOMATIC/MANUAL REACTOR SCRAM FAILURE i
= STANDBY LIQUID CONTROL SYSTEM UNAVAILABLR
« CONDITIONS RELATING TO STUCK OPEN SRVS {0, 3, 2, e+ SORVS)
STATR - 0 RELIBP VALVES STUCK OPEN

88 LOSS OF CONDENSER VACUUM « MAIN CONDENSER UNAVAILABLE OIAV 1.202-08 .14
= AUTOMATIC/MARUAL REACTOR SCRAM PAILURE = RPN HARDWARE UNAVAILABLE
= STANDBY LIQUID CONTROL SYSTEM UNAVAILABLY
= CONDITIONS RELATING TO STUCK OPEN Savs (0, 1, 2, J+ SORVS) *

STATE - O RELIEP VALVES STUCK OPEN
- - saa sasese seesesccsases
89  MEDIUM LOCA CONTAIRMENT VENT UNAVAILABLE Olav 1.2;;-;.. .14
= HIGH PRESSURE COOQLANT INJSCTION SYSTEM UNAVAILABLE
« PAILURE TO DEPRESSURIZE VIA THE SRVS

90  LOSS OF RAW COOLING WATER o BAM COOLING WATER SYSTEM UNAVAILABLE pLPV .14
- SUPPRESSION POOL (TORUS) UNAVAILABLE - MAIN CONDERNSER UNAVAILABLE
- CONDITIONS RELATING TO STUCK OPEN SRVS (0, 1, 2, 3+ SORVS) - 1 OD/CND BSTR PUMP, INCLUDES SHORT CYCLE VALVE UNAVAILABL
STATE - O RELIEF VALVES STUCK OPEN - HPCI UNAVAILABLE (6 HOURS)
« RCIC UNAVAILABLE LONG TERM
- VESSEL INJECTION WITH CRDHS UNAVAILABLE
+ RER PUMP B UXAVAILASLE
. - RER PUMP D UNAVAILABLE
- OPERATOR PAILS TO EITABLISH TORUS COOLING -
91  L0SS OF CONDENSEIR VACUUM = MAIN CONDEXSER UNAVAILABLE N1V 1.262-00 .14
= AUTOMATIC/MANUAL REACTOR SCRAM PAILURE - RPN HARDMARE UNAVAILABLE
- CONDITIONS RRLATING TO STUCK OPEN SRVS (0, 1, 2, 3¢ SORVS) = OPERATOR FAILS TO BSTABLISH TORUS COOLING
STATR - 0 RELIEF VALVES STUCK OPEM
- RHR PUMP B UNAVAILASLE .
- RHR PUMP D UNAVAILABLE
R cessasncsassscass
92  CLOSURE OF ALL MSIVS - MSIVS PAIL TO RDAWAIN OPEN M1BV 1.228-08 .13
= AUTOMATIC/MANUAL REACTOR SCRAM PAILURE - OPERATOR FAILS TO COOLDOWN USING THE TBVS .
- CONDITIONS RRLATING TO STUCK OPEN SRVS (0, 1, 2, 3+ SORVS) - OPERATOR PAILS TO ESTABLISH TORUS COOLING
STATE - O RELIEF VALVES STUCK OPEN ’
- RHR PUNP C UNAVAILASLE
- RHR PUMP D UNAVAILABLE
$)  CLOSURE OF ALL KSIVS - MSIVS FAIL TO REMAIN OPIN MIBV 1.228-08 .13
« AUTOMATIC/MANUAL REACTOR SCRAM FPAILURE - OPERATOR FAILS TO COOLDOWN USING THE TBVS
- CONDITIONS RRLATING TO STUCK OPEN SRVS (0, 1, 2, 3¢ SORVS) - OPERATOR FAILE TO ESTABLISK TORUS COOLING
STATE - 0 RELIRP VALVES STUCK OPRM
< RHR PUMP A UNAVAILABLE
- RHR PUMP D UNAVAILASLE
94 TURBINE TRIP WITHOUT BYPASS . - TBVS FAIL TO RELISVE\MAINTAIN RX PRESSURE OIAV 1.228-08 .13
« AUTOMATIC/MANUAL REACTOR SCRAM FAILURE .
- STANDBY LIQUID CONTROL SYSTEM UNAVAILABLE .

- CONDITIONS RRLATING TO STUCK OPEN SRVS (0, 1, 2, 3¢ SORVS)
STATRE - 0 RELIEF VALVES STUCK OPEN
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MODEL Name: BYNUIM - Top-Ranking Sequences Contributing to Group : ALL Frequency 15:53:30 20 MAY 199%¢
AlLL e ALL DAMAGR STATZS RXCEPT SUCC!S
..--..--.--..---‘.---..------J..--..----.-...-----------------o-----------------u-----o-.---.---------.---------..-----------------------..---........-----------.--..--
Rank ] wescssnsscacsesEVENiLBrecocssoranmsca End Frequency Percent

No. Sequence Description Guaranteed Rvents/Cocruents State - {per year)

P Y L L L L Ty T e T L L T P L T T Y R T N L L L L L L T T r Ty e yapapn

SO0KV QrFSITRE POMIR GRID [ 2{34 1.20€-08 <13
261XV OZPSITR POWIR GRID

OPERATOR FAILS TO RESTORR POWER TO UNIT BOARDS
4%V UNIT 8D JA UNAVAILABLE

4KV UNIT 2D IB UNAVAILABLE

4KV SD BD 3EA AND 480V $D BD JA POWER UNAVAILABLE
480V SHUTDOWN BOARD JA

430V DIRSEL AUX BD IEA PONER URAVAILABLE

4KV £D BD IEC AND 480V £D BD 3B UNAVAILABLE

4XV ED BD )23 UNAVAILASLE

430V SHUTDOWN BOARD 3B

480V DIXSEL AUX BD IBB POWER UNAVAILABLR

4XV §D BD IED UNAVAILASBLE

4KV UNIT BD 1A UNAVAILABLY

4XV UNIT BD 1B UNAVAILABLE

4KV UNIT BD 2A UNAVAILABLE

4KV LIIT BD 28 URAVAILABLE

SRUTDOWN BUS 1 UNAVAJILABLE

SHUTDONN BUS 2 UNAVAILABLE

95  TOYTAL LOSS OF OPFSITE POMER

DG N UNAVAILABILITY

DG IC UNAVAILABLE

DG 3B UNAVAILABLE

DG 3D UNAVAILABLE

RECOVER OFFSITE PONER BY 30 MINUTES

POSSIBILITY OF GLOBAL COMMON CAUSE FAILURE OF DGS
UNIT 2 NOT AT POWER

CONDITIONS RERLATING TO STUCK OPEN SRVS (0, 1, 2, 3+ SORVS)
STATR - O RELIR? VALVES STUCK OPEN

FAILURE TO RECOVER BLECTRIC POMER IN 6 HOURS

BOARD
480V RMOV 2D 1A PONZR UNAVAILABLE
480V DIRSEIL AUX. BD A POMER UNAVAILABLE
4KV §D BD B UNAVAILABLE
480V SHUTDOWN BOARD 2A
480V RMOV BD 2A PONIR URAVAILABLE
120 V RPS BUS *A® UNAVAILABLX
4XV SD BD C UNAVA!!ABLI
480V SHUTDONN BOARD 3
430V RMOV 3D 13 I’OVII MVAIUBL!
4XV §D BD D UNAVAILABLR
480V SHUTDOWN BOARD 2B
480V RMOV BD 2D POMER UNAVAILABLE
480V RHOV BD 2B POWIR UNAVAILABLE
430V RMOV BD 2B PONER UNAVAILABLE
480V RMOV BD 2C POMER UNAVAILABLE
4830V DIZSEL AUX BD B PONER UNAVAILABLE
3120 V RPS BUS °B® UNAVAILABLE
4 KV UNIT BOARD 2C
4 XV COMMOR BOARD B ,
4 KV UNIT BOARD 3IC
480 V RMOV BOARD 3C
120 V 1:iC BUS 3D M
120 V I14C BUS 3B
480 V RMOV BOARD ID
480 V RMOV BGARD )X
RAM COOLING WATER SYSTEM UNAVAILABLE
RECON PUMP A UNAVAILABLY
BECM PUMP B UNAVALLABLR
EECH PUMP C UNAVAILABLE
RECH PUHP D UNAVAILABLY . .
RX BUILDING COMPONENT COOLING WATBR SYSTEM UNAVAILABLE
RHREM PUMP A2 UNAVAILABLE
RHRSH PUMP Al (EWING PUMP] UNAVAILASLE
RHREN PUMP B2 URAVAILABLE
RHRSM PUMP B1 (SMING MP) UNAVAILABLE
RHRS¥ PUMP C2 UNAVAILAB
RHRSM PUMP C1 (SWING MP) UNAVAILABLE
RHREN PUMP D2 UNAVAILAD
RHRSW PUMP DL (SWING MP) UNAVATLARLE
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MODEL Name: BFNUIM Top-Ranking Sequances Contributing to Group i Au. Frequency 15:533130 20 MAY 1996
. ALL e ALL DAMAGE STATES EXCBPT succx b

Rank sssacscsncccscsVENtBranacccccacccan End Frequency Per;:;nt

No, Sequence Description Quaranteed Bvents/Comments State ({per year)

D L L L R Ty T e L Y L L L T T L T T T T

PLANT CONTROL AIR SYSTEM UNAVAILABLE

DRYWNBLL COONTROL AIR SYSTEIM UNAVAILABLE

CONTAIRMENT ATMOSPHERIC DILUTION

OPERATOR FAILS TO RECOVER ERCW (START SWING PUMP) -

HSIVS PAIL TO REMAIN OPEIN -

1 CO/CHD BSTR PUMP, INCLUDES SHORT CYCLE VALVE UNAVAILASL

RCIC URAVAILABLE LONG TERM

HPCI UNAVAILABLE LONG TERM

VESSRL INJBCTION WITH CRDHS UNAVAILASBLE

OPERATOR PAILS TO MANUALLY START RHR/CORE SPRAY

FAILURE TO RECOVER 480V RMOV BDS 2A OR 2B

RHR PUMP A UNAVAILABLE

RHR PUMP C UNAVAILABLE

UNIT 2 TO UNIT 3 CROSS CONNECT UNAVAILABLE

RHR PUMP B UNAVAILABLE

RHR PUNP D UNAVAILABLE

OPERATOR FAILS TO BSTABLISH TORUS COOLING

RHR LOM PRESSURK IRJXCTION PATH UNAVAILABLE
weusssessesnccnasaanansen

9¢ TOTAL LOSS OF PERDNWATER . N HARDMARE UNAVAILAB MIBY 1.19%-08 -1)
= AUTOMATIC/MANUAL REACTOR SCRAM FAILURE - opm'mx FAILS TO ISTABL!SH TORUS COOLING
- CONDITIONS RELATING TO STUCK OPEN SRVS (0, 1, 2, 3+ SORVS)
STATE - O RELIRP VALVES S$TUCK OPEN
= RHR PUMP A UNAVAILABLE “
= RHR PUMP C UNAVAILABLE

97  TURBINE TRIP = VESSEL INJECTION MITH CRDHS UNAVAILABLE ' OIAZ 1.148-08 «1)
+ AUTOMATIC/MANUAL REACTOR SCRAM FAILURR . . .
- CONDITIONS RERLATING TO STUCK OPIN SRVS (0, 1, 2, )+ SORVS) -
STATE - 1 RELIRP VALVE STUCK OFIN =
« OPERATOR FAILS TO CONTROL LPI DURING ATHS
98 TOTAL LOSS OF OFFPSITE POWIR - SO0XV OFFSITE POWIR GRID pLYV 1.14E-08 .12

DG JA UNAVAILABILITY

RECOVER OPPSITR PONER BY 30 HXNU‘I‘IS

DG B UNAVAILASLE

CONDITIONS RELATING TO STUCK OPEN SRVS (0, 1, 2, )+ SORVS)
STATR - 0 RBLIRP VALVES STUCK OPEN

FAILURE TO RECOVER ELECTRIC POWIR IN € HOURS

RHR PUMP B UNAVAILABLE

= RHR PUMP D UNAVAILABLE

161XV OPFSITR POMER GRID

OPERATOR PAILS TO RESTORE POWIR TO UNIT BOARDS
4KV UNIT BD JA UNAVAILABLE

4XV WNIT BD 1B UNAVALLABLE

4KV SD BD JRA AND 480V SD BD JA POWBR UNAVAILABLE
430V SHUTDOWN BOARD JA

430V DIRSEL AUX BD JEA POWER UNAVAILASLE

4KV UNIT BD 1A UNAVAILABLE

4KV UNIT BD 18 (DAVAILABLR

4KV UNIT BD 2A UNAVAILASLE

4XV UNIT BD 2B UNAVAILABLE

SHUTDOKN BUS 1 UNAVAILABLE

SHUTDONN BUS 2 UNAVAILABLE

4XV $D BD B UNAVAILABLE

430V SHUTODONN BQARD 2A

430V RMOV BD 2A POWRR UNAVAILABLE

120 V RPS BUS "A® UNAVAILAMLX

4 XV UNIT BOARD 2C

4 XV COMMON BOARD B

4 KV UNIT BOARD JC

RAX COOLING WATER SYSTEM UNAVAILABLE

BECH PUMP A UNAVAILABLE

RHRSHM PUMP C2 UNAVAILABLE

RERSW PUMP C1 (EWING PUMP) UNAVAILABLE

PLANT CONTROL AIR SYSTEM UNAVAILABLX

DRYWELL CONTROL AIR SYSTEM WAVA!NLI

HSIVS FAIL TO RIMAIN OPEN

1 QD/CD BSTR MP. INCLUDES SHORT CYCLE VALVE UNAVAILABL
RCIC DNAVAILARLE LONG mn B
HPCI UNAVAILABLE LONG TERM

VESSEL INJECTION WITH CRDHS UNAVAILABLE N
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MODBL Name: BFNU3M Top-Ranking Sequences Contributing to Group 1 ALL Prequency 15:53130 20 MAY 1996
ALL e ALL DAMAGE STATES EXCEPT SUCCESS

Rank End FrequenCy  Percent

No. Sequence Description Guaranteed Events/Coements State {per year)

D e N N T e L Ly R L L T e L R L R R T R L L LT LI

B L L T T R P N T T N T T Y TR

RHR PUMP A UNAVAILABLE
RHR HEAT EXCHANGER C UNAVAILABLE
UNIT 2 TO UNIT 3 CROSS CONNECT UNAVAILABLR
OPSRATOR PAILS TO ESTABLISH TORUS COOLING
OPERATOR PAILS TO ESTABLISH SHUTDOWN COOLING
. Sssesecasnsansssnsnscenaancsssassnassanaes

-
39 LOSS OF CONDENSER VACUUM MAIN CONDENSER UNRAVAILABLE H18V 1.13E.08 .32
= AUTOMATIC/MANUAL REACTOR SCRAM FAILURE RIW HARDWARE UNAVAILABLE
- CONDITIONS RELATING TO STUCK OPEN SRVS (0, 1, 2, 3+ SORVS) = OPERATOR PAILS TO 2STABLISH TORUS COOLING
STATE - O RELIEF VALVES STUCK OPXN
= RHR REAT BXCHANGER D UNAVAILABLE
esesrncscsanevavacanas

100 LOSS OF CONDENSER VACUUM = MAIN CONDENSER UNAVAILABLR HiBY 1.1)z-08 .12
= AUTOMATIC/MANUAL REACTOR SCRAM FAILURE RN HAROWARE UNAVAILABLE
- CONDITIONS RRLATING TO STUCK OPEN SRVS (0, 1, 2, 3¢ SORVS) OPERATOR PAILES TO BSTABLISH TORUS COOLING
STATE - 0 RELIEF VALVES STUCK OFPEN
= RER HEAT BXCRANGIR B UNAVAILARLE -

Figure B-1 (Page 24 of 24), Top 100 Scquences in Browns Ferry Unit 3 PSA Model
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APPENDIX C. SPLIT FRACTION IMPORTANCE MEASURES

MODEL, Name: BFNU3M

Split Fraction Importance for Group : ALL
Sorted by Fraction Importance
Group Frequency » 9.1335E-06

16:25:08 20 MAY 1996 '
Page ) .

-esces SF Name... Fraction... Fussel-Vesely. Birnbaum... Achievement. Reduction... SF Value....... Frequency.

Importance Imporctance Imporcance Worth Worth
1. FINTRF 9.9493E-01 1.0000E+00 1.0000E+00 9.0872E-06
2. MELTF 9.9493E-01 1.0000E+00 1.0000E+«00 9.0872E-06
3. NCDF 9.9493E-01 1.0000E+00 1.0000E+00 9.0872E-06
4. SDRECF 9.7257E-01 1.0000E+00 1.0000E+00 8.80830E-06
S. OXF 9.7257E-01 1.0000E+00 v 1.0000E+00 8.8830E-06
6. DWF 9.295SE-01 1.0000E+00 1.0000E+00 8.4900E-06
2. FWAF 8.2951E-01 . 1,0000E+00 1.0000E+00 7.5764E-06
8. INAF 7.3840E-01 1.0000E+00 1.0000E+00 6.7442E-06
9. HSF 7.0237E-02 1.0000E+00 1.0000E+00 6.4151E-06
10. CDAF 6.3005E-01 1.0000E+00 1.0000E+00 5.7546E-06
11, OSPF 5.8607E-01 1.0000E+00 1.0000E+00 $.3529E-06
12. INBF 5.4276E-01 1.0000E+00 1.0000E+00 4.9573E-06
13, INCF 5.4251E-01 1.0000E+00 1.0000E+00 4.9550E-06 -
14, INDP $.3684RB-01 1.0000B+00 1.0000E4+00 4.9032E-06
1S5, CRDF $.1593E-01 1.0000E+00 1.0000E+00 4.7222E-06
16. INEF 4.9607B-01 1.0000E+00 1.0000E+00 4,.5)08E-06
17. INFF 4.7479E-01 1.0000B+00 1.0000B+00 - 4.3365E-06
18, HRLF 4.3755B-01 1.0000B+00 1.0000B+00 3.9964B-06
19, DUSP 4.1656E-01 1.0000E+00 1.0000B+00 3.8046E-06
20, WETP 4.0086E-01 1.0000B+00 1.0000B+00 3.661)E-06
21, IVOF 3.9273B-01 1.0000B+00 1.0000E+00 3.5870E-06
22, RVCO 3.8979E-01 =4,9611E+00 €.3861R-01 5.96118+00 9.3210B~01 3.5601B-06
23, HAP 3.8441B-01 1.0000R+00 1.0000B+00 . 3.5110B-06
24. RXS1 3.81998-01 3.8198E~01 1.7710B+04 6.18028-01 2.,1570B~05 J.4889E-06
25, [40) 4 3.7709B~-01 1.0000B+00 1.0000E+00 3.4442B-06
26. U2F 3.5613R-01 2.0000B+00 1.0000B+00 J.2527E-06
27. INGP 3.4970B-01 1.0000E+00 1.0000E+00 3.1940E-06
28. , LPRESP J.49508-01 1.0000B+00 : 1.0000B+00 3.1922E-06"
29, RCWP 3.4416B-01 1,0000B+00 1.0000B+00 3.1433EB-06
30. = INHP 3.1794B-01 1.0000B+00 1.0000B400 2.9039B=-06
31. OAIP 3.1725B-01 1.0000B+00 1,0000B+00 2.8976EB-06
32, HR6FP 2.9437B-01 1.0000E+00 1.0000B+00 2.6887RB-06
33. NRVFP 2.9150E-01 1.0000B+00 1,0000B+00 2.6624E-06
34. DCAF 2.8900B~-01 1.0000E+00 1.0000B+00 2.6395E-06
35. JAFP 2.86058-01 . 1.0000B+00 1,0000B+00 2.6126E-06
36. JHF 2.8605B-01, 1.0000B+00 1,.0000B+00 2.6126R-06
37. FWHP 2.8019B-01 1.0000B+00 1,0000E+00 2.5591E-06
38, LPCP 2.5063B-01 1.0000B+00 1.0000B+00 2.2892R-06
39. OGS5F 2.4499E-02 1.0000E+00 1,0000B+00 2.2376R-06
40, UB4L1AP 2,.3233E-01 1.0000E+00 1.0000B+00 2.12208-06
41. UB4<38BP 2.3233B-01 . 2.0000E+00 1.0000B+00 2,1220B-06
42, UB43CP 2.32338-01 1.0000E+00 1,0000E+00 2.1220R-0€
43. UB42ZAP 2.32338-01 1.0000B+00 1,0000E+00 2.1220B-06
44, uBsacye 2.3233B-01 1.0000B+00 1.0000%+00 2.12208B-06
45, cBBP 2.3233R-01 1.06000B+00 1.0000B+00 2.2220B-06
46. UBALBP 2.3233E-01 R 1.0000B+00 1.0000B+00 2.12208-06
47. UB4IAFP 2.3233B-01 1.0000B+00 1.0000B+00 2.1220B-06
48, UB42BY 2.3233B-01 1.0000B+00 1.0000BE+00 2.1220R-06
49, OUBF 2.30878-01 1.0000B+00 1,0000B+00 2.1087E-06
50. OG16FP 2.3083B-01 1.0000E+00 1.0000B+00 2.1082E-06
S1. KCP 2.3011E-01 1.0000B+00 1.,0000E+00 2.1017E-06
52, KPP 2.2849B-01 1,0000E+00 1.0000E+00 2.08696-08
53. KHF 2.2838E-01 1.0000B+00 1.00008+00 2,0859B~-06
54. RPBP 2.2686B-01 1.0000B+00 1.0000E+00 2.07218-0§
55, PCAF 2.2314B-0) 1.0000B+00 1.0000E+00 2.0)80B-0¢6
S6.° RPDF 2.2188E-01 1.0000B+00 1,0000B+00 2.0266E-06
57. RBCP 2,2068R-01 . 1.0000B+00 1.0000B+00 2,0155B-06
58. RPAFP 2.1394BR-01 1.0000E+00 1,0000B+00 1.9540E-06
59. RVC4 2.0927E-01 =1.6576E+00 8.1419E-01 2.65768+00 8.9920E-01 1.9124E-0¢
60, MCDF 2.0233E-01 1.00008+00 1.02008+00 1.8480E-06
61, OSDP 1.9980B-01 1.0000E+0Q0 1.00005+00 1.82498-06
62. SHUTLFP 1.9804E-01 - 1.0000E8+00 1.0000B+00 1.8088E~-06
63, SHT2F 1.9804B-01 1.00008+00 1.0000E+00 1.8088E-06
64. RPCF 1.9328E-01 1.0000E+00 1.0000B+00 1.76S3E-06
65. RCLF 1.6831E-02 1.0000E+00 1,0000E+00 1.53738-06
66. LECF 1.6491E-01 1.0000E+00 1.00008+00 1.5062E-06
67. HPLFP 1.6208E-01 1.0000E+00 1.0000E+00 1.4803E-06
68, SHacP 1.5768B-01 1.0000E+00 1.0000E+00 1.4402E-06
69. SWICF 1.5768E-01 1.0000B+00 1.,0000E+00 1.4402E-06
70. RSF ' 1.5722E-01 . 1.0000E+00 1.0000E+00 1.4360E-06
7. DKF 1.5722E-01 1.0000E+00 1,0000E+00 1.4360E-06
T 72, RHF 1.57228-01 . 1.0000E+00 1.0000E+00 1.4360E-06
73. ABF 1.5721E-01 1.0000E+00 1.0000E+00 1.4359E-06
74, HUMF 1.5651E-01 1.0000E+00 1.0000E+00 1.4295E-06

PT







vasves SF Name..,

7S.
76.
77.
78.
79.
80.
81,
82,
83.
84.
85.
86.
87.
88.
89,
90,
9.
92,
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104,
108.
106.
107.
108.
109.
110.
111.
112.
113.

SH2BF
EBFP
RRF
RFF
ACF
OBCF

SGTOPF

SH1AF
SW2AF
REF

RPAL
RVC1

EPRIOL

RXP
RCIL
SW1BP
A3EAP
RPC2 .
RCIP
RLP
RKF
RPP
RI3IP
HPIP
BPR61
OSVF
U2APL
GCP
GAl
EDP
RYP
ORPFP
GE1
HXCP
SWiDP
A3ECP
A3EDP
RVD22
RVCS

HXAP
HPI4
ECP
AJBBP
RPBJ
RPD4

RBISOP

RBIZ2
OLPP
OEEP
OBDP
OLAl
OSPl
BVRF
GD2
RVD4S
NPIF
NHIF
HXDF
RPB1
PX1F
RCIF
RDP
NH2P
NPIIF
GB4
DN3F
DE3
RKIF

Fraction... Fussel-Vesely.

Importance

1.5631E-01
1.5560E-01
1.5539E-0)
1.5539E-01
1.5534E-01
1.4567E-01
1.4536E-01
1.4329E-01
1.4329E-01
1,3513E-01
1.3513E-01
1.3513E-01
1.3508E~01
1.3412E-01
1.3280E-01
1.J082E-01
1.3051E-01
1.3032E-01
1.3032E-012
1.3032E-01
1.3032E-01
1.3032E-01
1.3028E-01
1.29578-01
1.2956E-01
1.2007E-01
1.18028-01
1.1707E-01
1.0957E-01
1.09028-01
1.08308-01
1.0674E-01
1.0666E-01
1.0666E-01
1.0417E-01
1.0417E-01
1.0413B-01
1.0275B-01
1.01648-01
1.01648-01
1.0101E-01
9.97498-02
9.95918-02
9.5724E-02
9.5189B-02
9.2069E-02
9.0024B-02
8.9462B-02
8.90588-02
8.7071B-02
8.6616E-02
8.6417B~02
8.59068-02
8.2404E-02
8.,2034B-02
8.0393B-02
7.7881E-02
7.7547B-02
7.2128B-02
7.2128E-02
7.18888-02
7.1672B-02
7.0884E-02
6.6849B-02
6.35658-02
6.30108-02
6.1549E-02
5.9798E-02
5.9263E-02
5.9263E-02
$.8520£-02
5.7987E-02
5.7349E-02
5.5100E-02
5.5100E-02
5.5020E-02
5.5020E-02
$.4186E-02
5.4012E-02
5.2560E-02
5.1861E-02

MODEL Name:

BFNUJIM

Split Fraction Importance for Group : ALL
Sorted by Fraction Importance
Group Frequency s 9.1315E-06

Importance

1.2010E-01
1.2106E-01
1.1844E-01

8.03758-02

9.8727E-02

1.02278-01 °
-5.6002B-02
9.0483E-02

7.9904B-02

8.6414B-02
7.7598R-02

7.9812E-02
7.7019B-02
7.7343B-02
=3.2312B-02

6.23028~-02
6.3555B-02

5.8285E~02

5.1273E-02

$.3705E-02
5.1826E-02

16:25:08 20 MAY 1996

Page 2

Importance

* Worth

1.0000E+00
1.0000E+00
1.0000E+0Q0
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000B+00
1.0000E+00
1.0000E+00
1.0000E+00
1.00008+00
1.0000B+00
1.0000B+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000B+00
1.0000E+00
1.0000B+00
9.2610E+00
2.8462B+00
1.3985E+00
1.00008+00
2.1328E+00
1.0000B+00
1.00008+00
1.14388+00
1.0000E+00
1.0000E+00
1.0000E+00
1.00008+00
1.0000E+00
1.0000B+00
1.7557E+00
1.0000E+00
6.8265E-01
2.0000E+00
1.6148E+00
1.0000E+00
1.0000E+00
1.0000B+00
1.8120E+00
1.0000E+00
1.0000E+00
1.00008+00
1.0000E+00
1.0926E+02
1.7604E+00
1.0000E+00
1.6464E+00
1.00008+00
1.0000E+00
3.4843E+00
1.0476E+00
1.0000E+00
7.1450E-01
1.0000E+00
1.0000E+00
1.0000E+00
1.7352B+00
8.1397E+02
1.00008+00
1.5854B+00
1.0000E+00
1.0000E+00
1.0000B+00
2.0000E+00
4.6295E+00
1.0000E+00
1.00008+00
1.0000B+00
1.0000E+00
3.0000E+00
1.3027E+00
1.00008+00
5.6916E+01
1.0000E+00

Birnbaum... Achievement. Reduction...

Worth

8.7990E-01
8.7894E~-01
8.8156E-02

9.1963E-01

9.0327E-02

8.9783E~01
1.0560B+00
9.0952E-01

9.2010E-01

9.13598-01
9.2240B-02

9.2019B-01
9.2298E-~01
9.22668~01
1.0323B+00

9.37708~01
9.3645B~01

9.4172B~01

9.4873B-01

9.4629E-0)
9.4817E-01

SF Value.......

1.00008+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
2.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.00008+00
1.0000E+00
1.00008+00
1.4330B-02
6.1540E-02
2.29108-01
1.00008+00
6.6250B-02
1.0000B+00
1.0000E+00
4.0700B-01
1.0000B+00
1.00005+00
1.0000E+00
1.00008+00
1.0000E+00
1.0000B+00
1.19108-01
1.0000RB+00
1,50008-01
1.0000B+00
1.2830B-01
1.0000B+00
1.0000B+00
1.0000B+00
8.9590B-02
1.00008+00
1.00008+00
1.0000E+00
1.0000B+00
7.9760R-04
9.2600E-02
1.0000B+00
1.0990B-01
1.0000B+00
1.0000B+00
3.0070B~02
€.19008-~01
1.0000B+00
1.01678-01
1'.0000B+00
1.0000B+00

‘1.0000E+00

7.8120B-02
7.8170B-05
1.0000B+00
9.0550E-02
1.0000E+0C
1.0000E+00
1.0000E+00
1.0000E+00
1.3930E-02
1.0000E+00
1.0000E+00
1.0000EB+00
1.0000E+00
1.0000E+00
1.5070E-01
1.0000E+00
9.2600E-04
1.0000E+00

Frequency.

1.4276E-06
1.4212E-06
1.4192E-06
1.4192E-06
1.4188E-06
1.330SE-06
1.3277E-06
1.J087E-06
1.3087E-06
1.2342E-06
1.2342E-06
1.2342E-06
1.2338E-06
1.2250E-06
1.231308-06
1.1948E-06
1.1920E-06
1.1903E-06
1.1903E-06
1.1903E-06"
1.1903E-06
1.1903E-06
1.1899E-06
1.183SEB-06
1.1833B-06
1.0966B-06
1.0780B-~06
1.0693E~06
1.0008B-06
9.9574B~07
9.9370B~07
9.7491E-07
9.74198-07
9.7419B~07
9.5147E~07
9.5147B~07
9.5107E~07
9.3648E~07
9,2831B~07
9.2830B-07
9.2262B-07
9.1106E-07
9.0962E-07
8,7430E-07
8.6941E-07
8.4091B-07
8.2224E-07
8.1710B-07
8.1341E-07
7.95268-07
7.9129B-07
7.89298-07
7.8462B-07
7.52648-07
7.4926B-07
7.3427B-07
7.1132B-07
7.0828B-07
6.5878E-07
6.5878RB-07
6.5659E=07
6.5462B-07
6.4742B-07
6.10578-07
5.80578-07
5.7551E-07
S.5215R-07
S.4617R-07
5.41288-07
5.4128E-07
S.3449E-07
5.2962B-07
$.2379E-07
5.0326E-07
5.0326E-07
5.0252E-07
5.0252E-07
4.9491E-07
4.9332E-07
4.8006E-07
4.7367E-07

DY

W







ieaaes SF Name...

156,
157.
1588.
159,
160.
181,
162,
163.

191.
192.
193,
194.

RLIF
DO3IF
CSF
AIF
VNTF
RPD2
LVF
PX2F
RB3F
RCF
S
EPR62
GGl
EPR102
QIVF
SwWa2py
GBF
CRD4

GD1 .

Fraction...
Importance

5.1861E-02
5.1690E-02
5.1407E-02
4.9749E-02
4.9749E-02
4.8802E-02
4.7801E-02
4.6050E-02
4.3210E-02
4.J210E-02
4.2609E-02
4.2237E-02
4,1140E-02
4.0577E-02
3.9243E-02
3.8460E-02
3.7180E=02
3.70048-02
3.S335E-02
3.5203E-02
3.4605E~-02
3.3976E-02
3.3349E-02
3.2679E-02
J.1895E-02
3.1511E-02
3.1455E-02
2.98768-02
2.9801B-02
2.8705B-02
2.8327B-02
2.79968-02
2,.7621B-02
2.7192B-02
2.61319B-02
2.5179B-02
2,4156B-02
2.3782B-02
2.3446E-02
2.23418-02
2.20608-02
2.1727B-02
2.1382E-02
2.1)148-02
2.12278B-02
2.1220B-02
2.0465E-02
1.9853E-02
1.9574B-02
1.9502E-02
1.9445B-02
1.9292E-02
1.9203B-02
1.8678B-02
1.81658-02
1.7859E-02
1,78588-02
1.78518-02
1.78408B-02
1.76878-02
1.7686B-02
1.7528B-02
1.7310B-02
1.7056B-02
1.6952E-02
1.69528-02
1.6695E-02
1.6561E-02
1.6346E-02
1.62038-02
1.5886E-02
1.5886E-02
1.5795E-02
1.5662E-02
1.5257E-02
1.51028-02
1.5089E-02
1.4619E-02
1.3899E-02
1.3777E-02
1.3680E-02

MODEL Name:

BFNU3M

Splic Fracction Importance for Group
Sorted by Fraction Importance
Group Frequency = 9,133SE-06

16:25:08 20 MAY 1996

Fussel-Vesgely.
Importante

I

2.4034E-02

4.0970E~02
4.1754E-02
3.3573E-02 .
4.0286E~-02

3.6068E-03
3.3919E-02
3.3150E-02

3.3941E-02
2.9911E-02
3.1476E-02

2.5647E-02
-1.4507E-02
2.9796E-02
2.3876E-02

2.7991B-02

1.6001B-02 *
2.2882EB-02
=-1.0843E-02
2.2363B-02
1.7205E-02
2.0785B-02
1.9977B-02

'1.8042E-02

2.0094E-02
1.8449B-02
1.3522B-02
1.6842E-02
1.6853E-02 .
9.9038B-03
1.7294B-02
1.7504B-02
1.9202R-02

1.81218-02
1.5382RB-03
1.7850B-02
1.7851RB-02
1.7783R-02
1.39418-02
1.4535B-02
1.5073R-02
1.4323B-02
=1.5296B-02
1.3393R-02

1,4546B-02
=1.5416E-02
9.0051E-03
1.5561E-02

1.5613B-02
1.3218E-02
5.4727E-04

9.4228E-03

1.3718E-02
1.3494E-02

Birnbaum... Achievement. Reduction...
Imporcance

Horth

1.0000E«00
1.0000E«00
1.0000E+00
1.0000E+00
1.0000E+00
1.0345E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
8.0730E+00
1.3074E+00
1.3412E+00
1.1646E+00
1.0000E+00
1.0828E+00
1.0000E+00
1.8355E+00
1.0000E+00
1.3588E+00
2.0000E+00
1.9165E+01
4.5630E+00
6.8619B+00
1.0000B+00
1.0000E+00
1.2605EB+00
8.4387E-01
1.0813E+00
1.15448+00
1.0000B+00
1.2072E+00
1.0000E+00
9.7281E-01
1.0000B+00
1.9708RB+00
1.1168B+00
7.7333BR-02
1.2512B+00
1.1733B+00
2.7105E+«00
1.6801E+00
1.0000R+00
1.0263E+00
1.0321E+00
1.1834E+00
1.1572RB+00
4.0520E+00
1.0250B+00
1.3036E+00
4.2643E+00
4.34428+00
1.48068+04
1.0000B+00
1.5889E+00
1.0131E+00
4.1532B+01
1.0124B+00
1.0375E+00
1.0451E+00
1.1532E+00
1.1158E+00
2.0258B+00
6.3136E-01
1.8118B8+00
1.0000E+00
1.0883E+00
5.9742E-01
1.2004E+00
2,5736E+01
1.0000B+00
1.0000E+00
1.2760E+00
5.4464E+00
1:0071E+00
1.0000E+00
1.0000E+00
2.0835E+00
1.0000E+00
4.2111E+00
1.4030E+00

ALL

wWorcth

9.7597E-01

9.5903E-01
9.5825E-01
9.6643E-01
9.5971E-01

9.9639E-01
9.6608E-01
9.6685E-01

9.6606E-01
9.7009E-01
9.6852E-02

9.7435B-01
1.0145E+00
9.70208-01
9.7612B-01

9.7201E-01

9.8400E-01
9.7712B-01
1.0108B+00
9.7764B-01
9.8279B-01
9.7922B-01
9.8002B-01

9.8196E-01
9.79918-01
9.8155B-02
9.8648B-01
9.8316E-01
9.83158-01
9.9010B-02
9.8271E-01
9.8250E8-01
9:;8080B-01

9.81888-01
9.9846B-01
9.821SE-01
9.8215E-01
9.8222E-01
9.8606B~01
9.8546E-01
9.8493E-02
9.8568E-01
1.0153B+00
9.86618-01

9.854SE-02
1.0154E+00
9.9099E-01
9.8444B-01

9.8439E-01
9.8678E-01
9.9945E-01

9.9058E-01

9.8628E-01
9.8651E-01

-

SF Value....... Frequency.

1.0000E+00
1.0000E+00
1.0000E«00
1.0000E+00
1.0000E+00
4.1070E-01
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
5.7591E-03
1.1960E-01
8.9590E-02
1.9660E-01
1.0000E+00
4.1740E-02
1.0000E+00
3.9011E-02
1.0000E«00
8.4570E~02
1.0000E+00
1.8650E-0)
8.J250E-03
5.3410E-0)
1.0000E+0Q0
1.0000E+00
8.9620E-02
8.5020E-02
2.68308-01
1.33908-01
1.0000E+00
1.19008-01
1.0000B+00
1.0000E+00
1.0000E+00
1.6216E-02
1.6380B-01
4.5650B-02
8.17408-02
9.03108-02
1.1950E-02
2.8537B-02
1.00008+00
4.0700B-01
3.9220E-01
9.1410R8~-02
7.92008-02
5.4880E-03
4.02408-02
3.15908-02
5.2700B-03
5.20708-03
1.29708-06
1.0000E+00
2.98508-02
1.0500B-01
4.,4020B-04
5.8920B-01
J.21508-01
2.3600B-01
8.6670E-02
1.1520E-02
'1.3770B-02
3.9840B-02
1.6230B-02
1.0000E+00
1.4150E~-01
3.68808-02
8.23208-02
6.2870E-04
1.000Q0E+00
1.0000E+00
$.3539B-02
2.9640E-03
7.1180B-02
1.0000B+00
1.0000E+00
8.6220E-03
1.0000E+00
4.2540E-02
3.2400E-02

4.7367E-07
4.7211£-07
4.6952E-07.
4.5438E-07
4.5438E-07
4.4573E-07
4.3659E-07
4.2060E-07
3.9466E-07
3.9466E-07
3.8917E-07
3.8577E-07
3.7575E-07
3.7061E-07
3.5642E-07
3.5128E-07
3.3959E-07
3.3797E-07
3.2273E-07
3.2153E-07 "
3.1606E-07
3.1032B-07 -
3.0460E-07
2.9848E-07
2.91318-07
2.87818-07
2.87298-07
2.7287E-07
2.72188-07
2.62178-07
2.58738-07
2.5570B-07
2.52288-07
2.4836E-07
2.3874B-07
2.29988-07
2.2063E-07
2.1721E-07
2.1415E-07
2.04058-07
2,01488-07
1.9844E-07
1.95298-07
1.94678-07
1.93878-07
1.9381E-07
1.8691E-07
1.8133E-07
1.7878E8-07
1.7812E-07
1.77608-07
1.76208-07 .
1.7539R-07
1.7059R-07
1.6591E-07
1.6311E-07
1.63108-07
1.6304E-07
1.62958-07
1.61548-07
1.6153E-07
1.60098-07
1.58108-07
1.55788-07
2.54838-07
1.5483E-07
1.5249E-07
1.5126E-07
1.4929E-07
1.4707E-07
1.4510E-07
1.4510E-07
1.4427E-07
1.4305E-07
1.39355-07
1.3794E-07
1.3782E-07
1.3353E-07
1.2695E-07
1.2584E-07
1.2494E-07

B







s»sres SF Name,..

237,
238,
239.
240,

FAl
SW1D17
EPR6D
HXBF
FB1
SW1Al
GBS
AJEAY

RPC3

RVCE
AJEC1
SPRF
NPIa

NPII2

RC31
QHS3

GFl

“

Fraction... Fussel-Vesely.

lmportance

1.1647E-02
1.1647E-02
1,0976E-02
1.0664E-02
1.0372E-02
9.7763E-03
9.2962E-03
8.9557E-03
8.8252E-03
8.6296E-03
8.6081E-0)
8.6047E-03
8.5405E-0)
8.3520E-03
8.0826E-02
8.0276E-03
8.0178E-03
7.9815E-03
7.9815E-03
7.9815E-03
7.98155-03
7.9815E-03
7.9815E-03
7.7649E-03
7.5943E-03
7.3214E-03
7.1426E-03
7.0810B-03
7.07498-03
6.9810E-03
6.88148-03
6.69878-0)
6.6174E-03
6.48848-03
6.46048-03
6.3550E-03
6.2908E-03
6.23288-03
5.9101B-03
5.90448-03
5.81538-03
5.8069E-03
5.6978E-03
5.66858-0)
5.6325E-03
5.47398-03
5.4192B-03
5.2668E-03
5.00108-03
4.8545B8-03
4.78978-03
4.24368-01
4.1437B-03
4.05218-03
3.74338-03
1.,7426B-03
3.59688-03
3.5785E-03
3.5648R-03
3.4928B8-03
3.3025E-03
3.10578-03
3.0657B8-03
2,93348-03
2.9206B-03
2,88318-03
2.8400E-03
2.7654B-03
2.7218E-03
2.6552E-03
2,56888-03
2.5657E-03
2.5401E-03
2.3910E-03
2,3571B-03
2.3086E-0)
2.2994E-03
2,2487E-03
2.1322E-03
2.0809E-03
2.0326E-03

MODEL Name: BFNUIM »

Split Fraction Importance for Group :
Sorted by Fraction Importance
Group Frequency = 9.133SE-06

Importance

8.7032E-03
9.2780E-03
1.0976E-02

7.7520E-03
=7.5450E-03
9.2610E-03
8.7515E-03

=5.2107E-03
5.8173E-0)
-4 ,7940E-03
2.6614E-03
8.0823E-0)
7.2471E-03
7.8425E-03
7.1457E-0)
7.9685E-02

7.9818E-03
4.4202R-04
7.58208-03
6.9878B-03
8.2742E-04
7.0720E-03
3.6483E-03
6.6561R-03
5.8457E8-02
3.47598-0)
6.0243B8-03
5.8326B8-03
6.2035E-03
6.29338-03
6.0882R-03

5.6446B-03
5.9044B-03
3.2905E-03
5.8069E-03
2.3627B-0)

5.6091B-01
3.2189B-03
4.86738-03
=3.6791E-03
=5.52758-03
4.85458-03
4.7879E-03
3.8053B-03
1.3968E-03
3.66598-03
=-7.0056B-03
=~6.9268E-03
3.5509E-03
3.0951E-03
3.29048-03
=2,2619B-05
3.21098-03
2.5887E-03
2.5856E-03
1.86758-03
1.4016E-03
2.8590B-03
2.72128-03
2.7650B-03
=1.12198-03
1.73768-03
6.2276B-04
1.70178-03
2,51718-03
2.3905E-03
1.7559g-03
2.1150E-03
8.8958E-04
2.1381E-02
9.1377E-04
2.0782E-03
9.4161E-04
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Birnbaum... Achievement.
Importance Horth

. 1.5275E+00
1.1180E¢00
1.0810E+00
1.0000E+00
1.4717E+00
8.9143E-01
1.0930E+00
3.3285E+01
1.0000E+00
9.3180E-01
1.3539E+00
9.4391E-01
1.0082E+00
1.0118E«00
1.2153E+00
1.3781E+00
1.5000E+00
1.0282E+00
1.0000E+00
1.0000E+«00
1.0000E+00
1.0000E+00
1.0005E+00
1.0344E.00
1.0298E+00 -
5.6797E+00
1.0112E+00
9.8941B+00
1.2220E+00

* 1.1801E+00

1.0328E+00
1.2115E+00

» 1.4144B+00

7.2712B+00
5.6959E+00
1.6481E+00
2.3451EB+01
1.0000E+00
2.0772B+01
1.0597B+00
1.2002B+00
1.0886B+00
1.1436E+00
1.0000E+00
1.0871E+00
1.0243B+00
1.0331B+00
8.5598E-01
8.0005E-01
1.0337E+00
2.64948+02
1.6896E+00
1.4356E+00
1.0237B+00
5.0696B-01
5.0644E-01
6.5560B+00
1.1914E+00
6.6848E+00
9.9860E-01
1.0195B+00
5.0486B+00
1.0280E+00
1.0188E+00
1.2994E+00
1.3148E+00
2.2718EB+02
1.3444EB+02
9.3954E-01
1.0186E+00
1.0097E+00Q
1.0553E+00
2.4342E+00
1.6439E+00
1.2152E+00
1.1020E+00
1.1498E+00
1.9130E+01
1.1729E+00
3.5434E+00
1.0096E+00

P

ALL

Reduction... SF Value,......

Worth

9.9130E-01
9.9072E-01
9.8902E-01

9.9225E-01
1.0075E+00
9.9074E-01
9.9125E-01

1.0052E+00
9.9418E-01
1.0048E+00
9.9734E-02
9.9192E-01
9.9275E-02
9.9216E-01
9.9285E-01
9:9203E-01

9.5202E~01
9.9956E~01
9.9242E~01
9.9301E~01
9.9917E-01
9.9293E~01
9.963SE~01
9.9334E~01
9.9415E~01
9.9652E~01
9.9398E~01
9.9417E-~01
9.9380B~01
9.9371B-01
9.9391E-01

9.9436E-01
9.9410B~01
9.9671B~01
9.9419B-01
9.9764E-01

9.9439E-01
9.9678B-01
9.9513B-01
1.0037E+00
1.0055E+00
9.9515B-01
9.9521E-01
9.9619E-01
9.9860E-01
9.9633B-01
1.0070B+00
1.0069EB+00
9.9645E-01
9.9690E-01
9.9671B-01
1.0000E+00
9.9679E-01
9.9741E-01
9.9741E-01
9.9813E-01

9.9860E-01 .

9.9714E-01
9.9728E-01
9.9724E-01
1.0011E+00
9.9826E-01
9.99)8E-01
9.9830E-01
9.9748E-01
9.9761E-01
9.9824E-01
9.9789E-01
9.9911E-01
9.9786E-01
9.9909E-01
9.9792E-02
9.9906E-01

1.6230E-02
7.2920E-02
1.1940E-01
1.0000E+00
1.6170E-02
6.4980E-02
9.0550E-02
2.7100E-04
1.0000E«00
7.0980E-02
1.6170E-02
7.8740E-02
2.4590E-01
4.0750E-01
3.2569E-02
2.0320E-~02
1.4090E-02
2.2050E-01
1.0000E+00
1.0000E+00
1.0000E+00
1.0000B+00
9.4280E-01
1.2695E~02
2.0290B-01
1.4910E-03
6.8680B-02
7.9450B~04
1.6170B~02
3.5639E~02
1.5140B-02
1.6170E-02
1.4330E-02
9.2920E-04
1.3193E-03
9.61708-03
2.7110B~04
1.0000B+00
2.8540B-04
9.0000B-02
1.6170E-02
6.1540B-02
1.6170B~02
1.0000E+00
6.0532B8~02
1.1700E-01
1.2830B-01
2.4910E-02
2.6900E-02
1.2600E-01
1.8140B-05
5.4880B-03
3.1963E-023
1.3390B-01
1.4010E-02
1.3840EB-02
6.3870E-04
1.5910B-02
5.7846B-04
1.5910B-02
1.4150E-01
6.3900B-04

© 8.4570B-02

9.03208-02
4.65878-03
9.00008-03
1.2528B-04
2.0720B-05
1.8220B-02
8.5600B-02
6.0058B-02
2.998508-02
1.7520B-03
3.6990E-03
8.0944E-02
2.0320B-02
5.9020E-03
1.1792E-04
$.2570E-03
8.1640E-04
8.9590E-02

Frequency.

1.0637E-07
1.0638E-07
1.0025E-07
9.7401E-08
9.4737E-08
8.9292E-08
8.4907E-08
8.1797E-08
8.060SE-08
7.8819E-08
7.8622E-08
7.8591E-08
7.8004E-08
7.6283E-08
7.3822E-08
7.3320E-08
7.3231E-08
7.2899E-08
7.2899E-08
7.2899E-08
7.2899E-08
7.2899E-08
7.2899E-08
7.0921E-08
6.9363E-08
6.6779E-08
6.5237E-08
6.467SE-08
6.4618E-08
6.3761E-08
6.2852E-08
6.1183E-08
6.0440E-08,
5.9262E-08
5.9006E-08
5.8044BE-08
5.7457E-08
5.6927E-08
5.3980E-08
5.3928E-08
5.3114E-08
5.3037E-08
5.2041E-08
5.1774R-08
5.1444E-08
4.9996E-08
4.9496E-08
4.6104E-08
4.5677E-08
4.4338E-08
4.3746B-08
3.8759E-08
3.7847E-08
3.7010E-08
3.4189E-08
J.41838-08
3.2852E-08
3.2684E-08
3.2559E-08
3.1902R-08
3.0164E-08
2,8166E-08
2.8000E-08
2.6792E-08
2.6675E-08
2.6333E-08
2.5940E-08
2.5258E-08
2.4860E-08
2.4252E-08
2.34628-08
2.3424E-08
2.3200E-08
2.1838E-08
2.1529E-08
2.1086E-08
2.1002E-08
2.0538E-08
1.9474E-08
1.9006E-08
1.8565E-08

DY ™







Jie.

322.
323.

. SF Hame..,

DCAl
SW2D4
PX11
cs2
(-1
SW1Ds
OAD2
SH1D16
RY2
FB3
PX22
FC4
Sp21
GFS

Fraction...
Importance

1.9628E-03
1.9327E-03
1.9145E-03
1.8972E-03
1.8790E-023
1.8485E-03
1.7788E-03
1.7551E-0)
1.7468E-03
1.7133E-03
1.6625E-03
1.6614E-03
1.6316E-02)
1.5880E-0)
1.5670E-03
1.5433E-0]
1.5327E-03
1.5254E-03
1.5169E-03
1.5117E-03
1.4902E-03
1.4568E-03
1.4272E-03
1.4172E-03
1.4065E-03
1.4059E-03
1.3862E-03
1.3603E-~03
1.3550E-03
1.3362E-03
1.3254E~0]
1.2829E8-03
1.2177E-03
1.2149E-03
1.2059E-03
1.1976B-~03
1.1797E-03
1.1793E-~03
1.0907E-03
1.0377E-~03
9.9720B-04
9.5564B-04
9.2381B~04
9.2323E~04
9.2004E~04
9.0745E~04
9.0455E~04
9.0271E~04
8.5750E~04
8.5669E~04
8.2644B-04
8,0251E~04
7.8281E~04
7.8273E-04
7.1260E-04
6.9077E-04
€.7982E-04
6.6819E-04
6.6637E~-04.
6.5542E-04
6.3672E-04
6.3637E~-04
5.9879E-04
5.9778B-04
5.9532E-04
5.9238E-04
5.4811E-04
5.4728E-04
5.0848E-04
5.0145E-04
4.9762E-04
4.7777E-04
4.7376E-04
4.6978E-04
4.652BE-04
4.6222E-04
4.4950E-04
4.4763E-04
4.3134E-04
4.2761E-04
4.1515E-04

BFNUIM

Split Fraction [mportance for Group
Sorted by Fraction Importance
Group Frequency = 9,1335E-06

Fusgsel-Vesely.

Importance

=1.3398E-03
1.5306E-01
1.170SE-013
1.8517E-02
1.7982E-01
1.7642E-01
1.6262E-02
3.9091E-04
1.7455E-03
1.5449E-02
1.6623E-01
8.0542E-04
=1.4444E-03
1.4824E-03 -

9.4978E-04
1.3843E-03
1.2908E-0]
1.5169E-03
1.4522E-0)
2.8336E-04
1.2982B-03
-~1.3061E-03
1.1349E-0)
4.5471E-04
1.1343E-03
~4.2763E-04
6.1599E-04
1.3446E-03
1.3109B-03
~4.7632B=03
9.8465E-04
-2.0284E-03
~7.1049E-04
6.3982E-05
1.1976B-03
5.36668-04
6.88718-04
4.3058E-04
4.8356E-04
9.9720B-04
9.5341B-04
9.2381E-04
8.1009B-04
~8.0198E-04
2.7270B-04
=1.3378E-04
6.70358-04
~7.8465E-04
~1.1525B-03
~4.1917B-04
2.5143B-04
«1.4612E-03
«4.3184E-04
5.2056EB-04
5.64958-04
6.79828-04
2.6722B-04
=3.1950E-04
5.8340B-0¢
1.42678-04"
6.3630E~-04
=1.2938E-03
2.5134E-04
5.9532E-04
-3.6163E-03
5.4811E-04
=-5.8606E-05
4.9928E-04
«1.2958E-03
»1.2463E-03
2.)468E-04
4.7304E-04
=1.8872E-03
«2.1348B-04
«1.2549B-03
4.4888B8-04
4,3380E-04
=7.7047E-04
©«2.1322E-04
=5.98B0E-04
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Birnbaum..,. Achieveament.

Worcth

7.1572E-01
1.0062E~00
2.4721E+00
1.8695E+00
2.9949E+00
1.0010E+00
2.1046E¢00
1.0053)E+00

1.4539E+01

1.0055E+.00
1.4266E+00
1.0000E+00
9.1417E-01
1.01S51E+00
1.0000E+00
1.0063E+00
1.0071E+00
1.4095E+00
1.0092E+00
1.51B6E+00
1.0031E+00
1.257JE+00
7.5732E-01
1.0947E+00
1.0056E+00
1.0691E+00
9.7774E-01
1.0063E+00
1.0268E+00
3.4554E+00
5,2456B-01
1.0360E+00
8.8129E-01
9.9106E-01
1.0045E+00
1.0129E+00
1.4271R+00
2.3867B+00
1.0130B+00
1.1250E+00
1.0165E+00
1.4075E+00
1.0022E+00
1.0089EB+00
6.0944E-01
1.0348B+00
9.9825E-01
2.7081E+00
9.8252E-01
9.4139E-01
9.3245E-01
1.0126B+00
5.0246E-01
9.2891E-01
1.0943BE+00
1.1523E+00
1.0221E+00
1.0030E+00
$.9540B-01
1.0401B8+00
1.0078E+Q00
3.0733E+01
9.4417E-01
1.1703E+00
1.0040E+00
1.4562E-01
1.0012E+00
9.9873E-01
1.0007E+00
3.8046E-~01
3.8246E~01
1.0093E+00
1.5493E+02
8.1955E-01
9.9510E-01
J.8813E-01
1.0138E+00
1.0530E+00
9.6674E~01
7.1679E-01
9.8511E-01

ALL

Reducction...

Worth

1.0013E+00
9.9847E-01
9.988JE-01
9.9815E-01
9.9820E-01
9.9824E-01
9.9837E-01
9.9961E-01
9.9825E-01
9.9846E-01
9.9834E-01
9.9919E-01
1.0014E+00
9.9852E-01

9.990SE-01
9.9862E-01
9.9871E-01
9.9848B-01
9.985SE-01
9.9972E-01
9.5870E-01
1.0013B+00
9.98878-01
9.9955B-01
9.9887B-01
1.0004E+00
9.9938E-01
9.9866E-01
9.9869B-01
1.0048E+00
9.9902B-01
1.0020B+00
1.0007E+00
9.9994B-01
9.9880E-01
9.9946R-01
9.9931E-02
9.99578-01
9.99528-01
9.9900B-01
9.9905B-01
9.9908B-01
9.9919B-01
1.0008R+00
9.9973E-01
1.0001R+00
9.99338-01
1.0008B«00
1.0012E+00
1.0004B+00
9.997SE-01
1.0015B+00
1.0004B+00
9.9948E-01
9.9944B-01
9.9932B-01
9.9973B-01
1.0003B+00
9.9942B-01
9.99868-01
9.9936E8-01
1.00138+00
9.99758-01
9.9940E-01
1.0036B+00
9.9945E-01
1.0001EB+00
9.99508-01
1.0023B+00
1.0012E+00
9.9977E-01
9.9953E-01
1.0019E+00
1.00028+00
1.0013E+00
9.9955E-01
9.9957E-01
1.0008E+00
1.0002E+00
1.0006E+00

.

SF Value....... Frequency.

4.6900E-03
1.9800E-01
7.9450E-04
2,1252E-03
9.0058E-04
6.3610E-01
1.4700E-03
6.8680E-02
1.2890E-04
2.2050E-01
3.8810E-03
9.4280E-01
1.6550E-02
8.9620E-02
1.0000E+00
1.3120E-01
1.6380E-01
3.1422E-03
1.4200E-01
2.7922E-03
8.3940B-02
5.0200B-0)
5.3530E-03
1.18408-02
7.5690B-02
1.6160B-02
1.8850B-02
8.9590B-02
4.7790E-02
5.33608B-04
9.91908-03
2.6615B-02
1.6800B-02
7.3590E-02
1.3930B-02
8.50008-02
1.25508-03
4.9640E-04
3.20408-02
1.85408B-03
5.7000E-02
2.3340B-03
3.00008B-01
8.3410E-02
2.0492E-03
7.7770E-03
7.0980B-02
3.9230B-04
4.2970B-02
1.9284E-02
6.16708-03
1.9560B-02
2.92838-03
6.0377B-03
5.4880E-03
3.6950B-03
2.9850E-02
8.2320B-02
6.4980B-02
1.4330B-02
1.80208-02
2.1400E-0S
2.2650B-02
1.4740B-03
1.2830B-01
4.2148B-03
3.2150E-01
4.4100E-02
4.0700E-01
2.0872E-03
2.0141E-03
2.4612B-02
3.0730E-06
1.0350E-02
4.1740E-02
2.0467B-03
3.1580E-02
8.1246E-03
2.2640E-02
7.5230E-04
3.8661E-02

1.7928E-08
1.7652E-08
1.7486E-08
1.7328E-08
1.7162E-08
1.6883E-08
1.6246E-08
1.6030E-08
1.5954E-08
1.5649E-08
1.5185E~08
1.5174E-08
1.4902E-08
1.4504E-08
1.4312E-08
1.4096E-08
1.3999E-08
1.3932E-08
1.)8SSE-08
1.3807E-08
1.3611E-08
1.3305E-08
1.30)SE-08
1.2944E-08
1.2846E-08
1.2841E-08
1.2661E-08
1.2424E-08
1.2376B-08
1.2204E-08
1.21058-08
1.1717E-08
1.1122E-08
1.1096E-08
1.1014E-08
1.0939E-08
1.0775E-08
1.0771E-08
9.9624E-09
9.4776E-09
9.1079E-09
8.7284E-~09
8.4376E-09
8.4324E-09
8.4032E~09
8.2882B-09
8.2617E-09
8.2449E-09
7.8319E~09
7.8246E-09
7.5483E~09
7.3297EB-09
7.1498E-09
7.14918-09
6.5086E~-09
6.3092E-09
6,2091E-09
6.1029E-09
6.0861E-09
$.9863E-09
5.8155E-09
5.8123R-09
5.4691E-09
5.4598E-09
5.4374E-09
5.4105E-09
5.0062E-09
4.9986E-09
4,6442E-09
4,5800E-09
4.5450E-09
4.3637E-09
4.3270E-09
4.2907E-09
4,2496E-09
4.2217E-09
4.1055E-09
4.0884E-09
3.93196E-09
3.9055E-09
3.7918E-09

DY







veseas SF Name...

399.
400.
ao1,
402,
403,
404.
405,
406.
407,
408,
409.
410.
a1,
412,
413,
414.
41s.
416.
417,
118.
419,
420.
421,
422,
423,
124,
425,
426.
427.
428.
429.
430.
431.
432.
433.
434,
435.
436.
437.
438.
439.
440.
441,
442,
443,
444,
445.
446,
447.
<48.
449,
450.
451,
452.
4s3.
454,
4S5,
456.
457,
458,
459,
460,
461.
462,
463,
464.
465.
466,
467,
468.
469,
470.
471,
472,
473,
474,
475.
476.
471,
478,
479,

RPD6
EB6
EC10
FH2
ED29
HXD3
ospP2
AJED1
uB43c1
FC2
RKJ
AJEC2
EC12
EALl
UB43AL
SP12
AJEB2
DV2F
NH11

osP3

SW2D9
EC9
CSTF
AJEB1
HRC3
A3EB4
ORP3
SW2D3

SGT1
V1L

ivel
SW1D13
HXD10
SW1DS

AJEA2
oG161

Fraction... Fussel-Vesely.
Importance Izportance
4.1350E-04 3.264SE-04
3.9176E-04 2.6605E~04
3.9058E-04 3.5977E-04
3.7891E-04 3.2366E~05
3.7620E-04 3.7620E-04
3.6689E-04 -9.0236E-06
3.6402E-04 -7.0699E-04
3.5214E-04 1.9333E-04
3.4430E-04 2.5958E-04
3.3799E-04 -9,8512E-05
3.3179E-04 =9.1860E~04
3.2069E-04 3.1979E-04
J.1596E-04 1.5159E-04
3.1468E-04 =3.6650E-04
3.1125E-04 1.4110E-04
2.9993E-04 2.1976E-04
2.9756E-04 =3.4543E-04
2.9033E-04
2.8236E-04 =-2.5445E-03
2.82)0E-04 »2.4873E-03
2.8181E-04 2.0512E-04
2.6883E~-04 «9.7774E-04
2.5336B-04 2,3139E-04
2.4833E-04 =1.1360E-05
2.4560B-~-04 2,)690E-04
2.4360B-04 1,8964E-04
2.2586EB-04 =5.1005E-04
2.2433B-04 =1.5715E-04
2.198)B-04 =3.9347E-05
2.1755B-04 2.1632E-04
2,1183E-04 1.9893E-04
2.1114E-04 1.0734B-04
2.0809B-04 2,048SE-04
2.0809B8-04 2,0809B-04
2.0084E-04
2.0057B-04 -6.3048E-04
1.9965B-04
1.9752EB-04 =1.5316B-04
1.97148-04 1.9714B-04
1.9714B-04 1.97148-04
1.9582B-04 3.3895B-05
1.8802B-04 1.8480E-04
1.8204B-04 4.2673B-06
1.6675B-04 =3.1655B-04
1.5194B-04 1.5160B-04
1.5169B-04 1.0829B-04
1.4841B-04 -1.9249B~04
1.3304B-04 ~4,4166B-04
1.2709B-04 1.2501E-04
1.2639E-04 7.5913B-05
1.2395B-04 «6.9243B-04
1.3645B-04 6.5832B-05
1.1268E-04 -4 .46658-04
1.1155B-04 «4.7461B-04
1.0843B-04 9.5205B-0S
1.0211B-04 1.0111B-04
9.9815E-05 =5.9527E~-04
9.8365B-05 8.0237E-05
9.16848-05: 9.1684B-05
8.9489E-05 -4,.6707E-04
8.7806B-05 8.5065E-05
8.4043B-05 2.7585E-05
8.2213B-05 =6.1242E-06
7.5893B-05 =1.6293E-04
7.1694B-05
7.0539B-05 =1.1741E-04
6.4539E-05 5.3242E-05
6.4184E-05 «3.6857E-05
6.1232E-05 =2,5215E-04
6.0234E-05 =2,5749E~04
5.5668E-05 S5.5627E-0S
5.3734B-05 -1.2083E-03
5.3210E-05 5.0122E-0S
$.0418E-05 2.3771E-06
4,903)E-05 4.6440E-05
4.8989E-05 4.4331B-05
4.8644E-05 3.8733E-05
4.8187E-05 4.8187E-05
4.5995E-05 =2.9634E-05
4.6811E-05 -6.1753E-05

4.5143E-05

=4.07423E-04

MODEL Name: BFNU3M

Split Fraction Importance for Group
Sorted by Fraction Importance
Group Frequency = 9.133SE-06

Page 6

16:25:08 20 MAY 1996

ALL

Birnbaum,... Achievement. Reduction... SF Value....... Frequency.

Importance

Worth

1,0228E+00
1.0694E+00
1.0004E+00
1.0020E+00
1.0001E+00
9.9948E-01
8.7826E-01
1.9088E+00
3.3356E+00
9.9400E-01
9.6310E-01
4.0540E+00
1.0393E+00
6.1404E-01
1.6321E+00
1.0164E+00
9.9554E-01
1.0000E+00
1.5805E-02
1.6670E~-01
1.23J)6EB«00
9.6281E-01
1.1321EB+00
9.9929E-01
1.0633E+00
1.0089E+00
3.5650B-02
9.3533E-01
9.9760E-01
1.0170B+00
1.0438B+00
1.0038B+00
1.00078+00
1.0001E+00
1.0000E+00
9.6724E-02
1.00008+00
9.4151B-01
1.0005BE+00
1.0169B+00
1.00388+00
1.6473B+00
1.0183B+00
8.6463E8-01
1.18828+00
1.9369B+00
9.8572E-01
9.8847E-01
1.0148E+00
1.2399B+00
9.3757E-01
1.0001B+00
9.5%73B-01
9.8094B-01
1.0872B+00
1.0002E+00
3.8558B-01
1.0005E+00
1.0009B+00
9.5812B-01
2.1792E+00
1.0003E+00
9.9968B-01
9.5649B-01
1.0000E+00
5.3347E-02
1.1864E+00
9.9991E-01
9.9435E-01
9.7583E-01
1.0670E+00
2.1809E-01
1.0103E+00
1.0031E+00
1.6027B+00
1.0001E+00
1.0070E+00
1,0004E+00
9.6815E-01
9.2906E-01
3.1216E-01

Worth

9.9967E-01
9.9973E-01
9.9964E-01
9.9997E-01
9.9962E-01
1.0000E+00
1.0007E+00
9.9981E-01
9.9974E-01
1.0001E+00
1.0009E+00
9.9968E-01
9.99685E-01
1.0004E+00
9.99868-01
9.9978E-01
1.0003B+00

1.0025B+00
1.0025E+00
9.9979E-01
1.0010B+00
9.9977B-01
1.0000B+00
9.9976B-02
9.9981E-01
1.0005E+00
1.0002E+00
1.0000E+00
9.9978E-01
9.9980B-01
9.9989E-01
9.9980E-01
9.9979B-02

1.0006B+00

1.0002B+00
9.9980E-01
9.9980E-01
9.9997E-01
9.9982B-01
1.0000E+00
1.0003B¢00
9.99858-01
9.9989E-01
1.0002E+00
1.0004E+00
9.99878B-01
9.9992E-01
1.00078B+00
9.9993E-01
1.0004B+00
1.0005E+00
9.9990B-01
9.9990B-01
1.0006B+00
9.9992E-01
9.9991B-01
1.000SE+00
9.9991E-01
9.9997B-01
1.0000B+00
1.0002B+00

1.0001E+00
9.9995E-01
1.0000B+00
1.0003E+00
1.0003E+00
9.9994E~01
1.0012B+00
9.999SE-01
1.0000E+00
9.9995E~01
9.9996E~01
9.9996E~01
9.9995E~02
1.0000E+00
1.0001E+00
1.0004E+00

v

1.4090E-02
3.8170E-03
5.0110E-01
1.6160E-02
7.8590E-01
1.7170E-02
5.7740E-01
2.1270E-04
1.1113E-04
1.6160E-02
2.4290E-02
1.0470E-04
3.8390E-03
9.4870E-04
2.2316E-04
1.3190E-02
7.19008-02
1.0000E+00
3.0130B-03
2.9760E-03
8.7750R-04
2.5619E-02
1.7490E-03
1.5670B-02
3.7310E-03
2,0870E-02
7.92008-04
2.4240E-03
1.6160B-02
1.2530B-02
4.5200B-03
2.7449B-02
2.1690EB-01
6.5990E-01
1.0000E+00
1.8883E-02
1.0000E+00
2.,6116B-03
2.9250B-01
1.15508-02
8.78478-03
2.8540B-04
2.3311E-04
2.3330B-03
8.0480B-04
1.1557B-04
1.33008-02
3.6880B-02
8.3944E-03
3.1620B8-04
1.0970B-02
3.3360B8-01
1.0970B-02
2.4290B-02
1.0900B-03
3.45608-01
9.6790B-04
1.3390E-01
8.9620E-02
1.1030B~-02
7.2130B-05
9.0372B-02
1.8570B-02
3.7310B-03
1.0000B+00
2.5160B-04
2.8558B8-04
2.8260E-01
4.27408-02
1.0540B-02
8.2930E-04
1.5429E-03
4.8650E-03
7.6310B-04
7.7044B-05
2.3300E-01
5.4880E-03
1.1050E-01
9.2970B-04
8.6970E~-04
$S.9198E-04

3.7767E-09
3.5781E-09
3.5673E-09
3.4608E-09
3.4360E-09
3.3510E-09
3.3248E-09
3.216)E-09
3.1447E-09
3.0870E-09
3.0304E-09
2.9290E-09
2.8858E-09
2.8759E-09
2.8428E-09
2.7394E-09
2.7177E-09
2.6517E-09
2.5789E-09
2.5784E-09
2.5740E-09
2,4554E-09
2.3141E-09
2.2682E-09
2.2432E-09
2.2249B-09
2.06298B-09
2.0489B-09
2.0078B-09
1.9870E-09
1.9353E-09
1.9284E-09
1.9006E-09
1.9006B-09
1.8344E-09
1.8319E-09
1.8235E-09
1.8040E-09
1.8006B-09
1.8006E-09
1.7886E-09
1.7173E-09
1.6626EB-09
1.5230E-09
1.3877E-09
1.3855E-09
1.3555E-09
1.2151E-09
1.1608E-09
1.1544B-09
1.1321B-09
1.0636E-09
1.0310B-09
1.01888-09
9.9039E-10
9.2346E-10
9.1166B-10
8.9842E-10
8.3739B-10
8.1735E-10
8.0198B-10
7.6761E-10
7.5089B-10
6.9317B-10
6.5482E-10
6.4427E-20
5.8947E-10
$.8623E-10
5.5926E-10
5.5014E-10
5.0845E-10
4.9078E-10
4.8600E-10
4.6049E-10

A4.4785E-10

4.4744E-10
4.4429E-10
4.4012E-10
4.2009E-10
4.1841E-10
4.1233E-10

DT O




. esesvas SF Name... Fraction...

R Importance
480, HRCS 4.4942E-05
481. ECl11 4.2020E-0S
482, PCA4 3,9907E-05
483. AJED23 3,6143E-05
484. AJECS 3.5852E-05
48S. R4801 3.5455E-0S
486 . 0SD1 3.4033E-0S
487. RJ31 J.3566E-05
488, SW1D1S 3.2659E-0S
489, GFé 1.0567E-05
490. SPR11 3.0051E-05
491. 0DSB1 2.9906E-05
492. HXD2 2.9853E-05
493, AJEB21 2.9198E-05
494. ED32 2.8647E-0S
495. SW1D12 2.7836E-05
s 496, SW2Ds 2.6664E-0S
497. RBCK 2,6417E-05
498. CAD2 2,5856E-05
499. RX31 2.4658E-0S
500. RL31 2.46€50E-05
s01. RBCV 2.3977E-05
S02. AD23 2.3302E-05
503. AC4 2,3299B-05
S04. RVO2 2.02788-05
S0S. AJECS 1.9537E-05
S06. PCAB 1.9037B-0S
$07. SLFP 1.8901E-0S
508. EB4 1.8722B-05
509. AD32 1.7966E-05
510, Lv2 1.7636E-05
511. SW1D18 1.7369B-0S
512. RBCL 1.7077B-0S
513, ED28 1.6353B-05
Si4. AC18 1.61288-05
515. Lv: 1.5619B-05
516, SW2D2 1.4819E-05
517. DWS1 1.4529EB-05
S18. ED3O 1.4176RB-0S
519. ED31 1.3830B-05
520. SP1 1.2675B-0S
521. SPR1 1.2675RB-05
522, L8H1 1.2393B-05
523. 0ODSB31 1.2034B-05
524, RBCN 1.18098-05
52S. AB2 1.1778R-05
526. AC14 1.17748-05
527. SH1C2 1.1717B-0S
528. SW1C8 1.1651E-05
529. SW1C3 1.16208-05
$30. DA2 1.1581E-0S
S31. DD2 1.1529E-0S5
532, DB2 1.1354E-05
. 533. DC2 1.1265B~05
534. HXB3 2.9258B-06
53S. AD27 0.0000B+00
536. SPR18 0,0000B+00
537. RTY 0,.0000E+00
538. RS1 0.0000E+00
539. RTI 0,0000E«+00
‘ 540. A3BC3 0.0000B+00
541. AD34 0,0000B+00
542. ACMY 0.0000B+00
543, AJED2? 0.0000B+00
544. AJED4 0,.0000B+00
54S. AJED3S 0.0000E+00
546. AJEBL) 0.0000B+00
547. SH1ANN 0,0000B+00
S48. SPR8 0.00008+00
549, AD1 0.0000B+00
$50. ACM) 0,00008+00
551, A3ED3 0.0000E+00
552. ACM2 0,0000E+00
S$53. SW2C2 0.0000E+00
554. SH2C3 0.0000E+00
555, SHUT13 0.0000E+00
556. AJEB2S 0.0000E+00
557, TB3 0.0000E+00
558. AD4 0.0000E+00
559. AJEC10 0.0000E+00
560, A!BQJ: 0.0000E+00

BFNUJIM

Split Fraction Importance for Group : ALL
Sorted by Fraction lImportance
Group Frequency = 9.,133SE-06

16:25:08 20 MAY 1996

.

Fussel-Vesely.
Ilmportance

3.1126E-05
2.4871E-0S
~2.3465E-04
=3.4574E-05
3.5790E-05
-1.1338E-04
3.77S3E-06
-1.0269E-04
2.8055E-05
2.9040E-05
2.9919E-05
=1.,2015E-05
~2.9983E-04
=1.0435E-05
1.4589E-05
=2.5453E-0S
*1.,3764E-0S
~6.3018E-05
=1.1144E-04
=8.7896E-05
~8,7892E-0S
~1,6165E-04
1.1101E-05
1.8)60B-0S5
1.5006E-05
-4,2317E-05
=2.3352E-05

-2.5858B-04
=3.3384B-06
-3.1234B-05
-1.3850E-05
-1.3030B-04
1.6353E-05
1.3933E-06
-4,9181R-05
-5.2914E-05
-6.80878-04
0.00008+00
1.36508-05
9.1165B-06
1.26758-05
<1.01698-04
-1.2537B-04
-5.0914E-05
-1,1683E-05
6.5350B-07
-2.3232E-04
9.6192E-06
-7.1926B-05
-1.9812E-04
~1,8978B-04
~2,2504B-04
-2,2604B-04
<3,2136B-04
-1.8725B-06
-2.4292B-06
-9.3708B-05
-9.6431E-05
-5.8200B-06
-1.2915B-08 '
~3.0442B-06
~4,3474B-05
-2.2646E-06
-2.0773B-05
«4.1763E-06
-3.8345E-08

=3.1158E-06
=1.1285E-04
=1.0526E-06
-1.1990E-08
=7.4845E-06
-6.5813E-05
=1,8958E-04
*5.0957E-06
-6.6087E-06
=1.7064E-05
=3.7385E-06
~5.7932E-05
«1.7440E-05

Birnbaum... Achievement.

« Horth

1.0940E+00
1.0008E+00
9.9479E-01
9.5542E~01
1.1320E+00
8.9513E-01
1.003SE+00
J.2870E-01
1.0017E+00
1.0003E+00
1.0569E+00
9.9255E~01
9.4341E-01
9.8704E~01
1.0000B+00
9.9806E~01
9.9915E~01
9.8712E-02
9.5666E~01
3.6865E~01
3.6868E~01
9.6538E-01
1.0166E+00
1.0275E+00
2.0938E+00
9.4744E-02
9.9958E-01
1.0000E+00
9.3056E-01
9.9522E-01
9.92698~01
9.9879E-~01
9.9050E-01
1.0001E+00
1.0018E+00
2.9536B~01
9.9330B-01
4.8240B~01
1.0000BE+00
1.0008B+00
1.0197E+00
1.0291E+00
9.9645E-01
9.2226E~-01
9.9908E~-01
9.8327E~-01
1.0009E+00
9.7966E~01
1.0007E+00
9.9244B-01
8.7234E-01
8.7716E~01
8.5209E-01
8.5025E~01
9.4029B-01
9.9996E~-01
9.9480E-01
1.8595E-01
1.6229E-01
9.4944E~01
9.9995E-02
9.9997E-01
7.8267E-01
9.9994E-01
9.7245E-01
9.9520E-01
9.9995E-01

9.9377E-01
2.0311E-01
4.7372E-01
9.9995E-02
8.5032E-01
9.9096E-01
9.83)92E-01
9.6571E-01
9.9241E-01
9.9974E-01
9.9419E-01
9.3345E-01
9.7834E-01

Reduction... SF Value.......

Worth

9.9997E-01
9.9998E-01
1.0002E+00
1.0000E+00
9.9996E-01
1.0001E+00
1.0000E+00
1.0001E+00
9.9997E-01
9.9997E-01
9.9997E-01
1.0000E+00
1.0003E+00
1.0000E+00
9.9999E-01
1.0000E+00
1.0000E+00
1.0001E+00
1.0001E+00
1.0001E+00
1.0001E+00
1.0002E+00
9.9999E~-01
9.9998E-01
9.9998E-01
1.0000E+00
1.0000B+00

1.0003E+00
1.0000E+00
1.,00008+00
1.0000B+00
1.0001E+00
9.9998E-01
1.0000E+00
1.0000B+00
1.0001E+00
1.0007B+00
1.0000E+00
9.9999E-01
9.9999E-01
9.9999E-01
1.0001E+00
1.0001E+00
1.0001E+00
1.0000E+00
1.0000E+00
1.0002B+00
9.9999E-01
1.0001E+00
1.0002E+00
1.0002E+00
1.0002E+00
1.0002E+00
1.0003B+00
1.0000B+00
1.0000E+00
1.0001B+00
1.0001E+00
1.0000E+00
1.0000E+00
1.0000B+00
1.0000B+00
1.0000B«00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0001E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0001E+00
1.0002E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0001E+00
1.0000E+00

3.3091E-04
3.1690E-02
4.3080E-02
7.7500E-04
2.7100E-04
1.0800E-03
1.0630E-03
1.5295E-04
1.5910E-02
8.9590E-02
5.2530E-04
1.6100E-03
5.2700E-03
8.0440E-04
$.1250E-01
1.2940E-02
1.5910E-02
4.8676E-03
2.564S5SE-03
1.3920E-04
1.3920E-04
4.6474E-03
6.6700E-04
6.6700E-04
1.3720B-05
8.0440E-04
5.2577B-02
1.0000E+00
3.7100E-03
6.9790B=-04
4.2520E-03
1.1290B-02
1.3520E-02
2.1640E-01
7.6310E-04
6.9791E-05
7.83008B-03
1.31378-0)
5.0180B-01
1.5900B-02
4.6180E-04
4.3480B-04
2.7872E-02
1.6100E~-03
5.2470B-02
6.9790E-04
6.9790B-04
1.1290B-02
1.4870E-02
9.4230E-03
1.5495RB-03
1.54258-03
1.5191E-03
1.5072B-03
5.3530B-0)
4.4860B-02
4.6650E-04
1.1510E-04
1.1510E-04
1.1510E-04
2.7110B-04
8.6230E~-02
2.0000B-04
3.7330E-02
7.5350E-04
8.6970E-04
8.0450E-04
0.0000E+00
5.0020E-04
1.4160E-04
2.0000E-06
2.5170E-04
5.0000E-0S
7.2310E-03
1.1650E-02
1.4860E-04
8.6970E-04
6.0794E-02
6.4360E-04
8.6970E-04
8.0440E-04

Frequency.

4.1048E-10
3.8379E-10
3.6449E-10
3.3011E-10
J.274SE-10
3.2182E-10
3.1084E-10
3.0657E-10
2.9829E-10
2.7918E-10
2.7447E-10
2.731SE-10
2.7266E-10
2.6668E-10
2.6165E-10
2.5424E-10
2.4353E-10
2.4128E-10
2.3616E-10,
2.2521E-10
2.2521E-10
2.1899E-10
2.1283E-10
2.1280B-10
1.8521E-10
1.7844B-10
1.7388E-10
1.7264E8-10
1.71008-10
1.6410B-10
1,.6108E-10
1.5864B-10
1.5598E-10
1.4936E-10
1.4731B-10
1.4266E-10
1.3535E-10
1.32708-10
1.2947B-10
1.2632B-10
1.1577B-10
1.1577B-10
1.1319EB-10
2.0991B-10
1.0786E-10
1.0757E-10
1.0754B-10
1.0702E-10
1.0642E-10
1.0613B-10
1.0578B-10
1.0530B-10
1.0370B-10
1.0289E~10
2.6723E-11
0.0000B+00
0.0000E+00
0.0000B+00
0.0000B+00
0.0000B«00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000B+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+0Q0
0.0000E+00
0.0000E«00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00




MODEL Name: BFNUIM
Split Fraction Importance for Group :
Sorted by Fraction Importance
Group Frequency = 9.1335SE-06

ALL

16:25:08 20 MAY 1996

Page 8
* veiv.. SF Name... Fraction... Fussel-Vesely. Birnbaum... Achievement. Reduction... SF Value....... Frequency.
Importance Imporcance Importance Worth Worch

561. RPT2 0.0000E+00 -1.0149E-07 9.9913E-02 1.0000E+00 1.1631E-04 " 0.0000E+0Q0
562. RPTS 0.0000E+00 =2.1480E-05 9.9738E-01 1.0000E+00 8.1386E-02 0.0000E+0Q0
. 56). AJEB10O 0.0000E+00 »2.9162E-06 9.9996E-021 1.0000E+00 7.1920E-02 0.0000E+00
564. SPR13 0.0000E+00 -8.6700E-08 9.9996E-01 1.0000E«00 3.4730E-03 0.0000E+00
565. CAD1 0.0000E+00 -8.0323E-06 7.8860E-01 1.0000E+00 3.799SE-05 0.0000E+00
566. AJEB1S 0.0000E+00 «1.7818E-07 9.9980E-01 1.0000E+00 8.6970E-04 0.0000E+0Q0
567. TBO 0.0000E+0Q0 1.0000E+00 0.0000E+00 0.0000E+00
568. RR3 0.0000E+00 -8.1791E-06 9.7673E-01 1.0000E+00 3.5140E-04 0.0000E+00
569. ADJS 0.0000E+00 =9.9719E-06 9.8694E-01 1.0000E+00 7.6310E-04 0.0000E+00
5$70. AJEB] 0.0000E+00 -4.7266E-07 9.9371E-01 1.0000E+00 7.5130E-05 0.0000E+00
§71. 5pP2 0.0000E+00 -1.0833E-0S 9.9877E-01 1.0000E+00 8.7310E-03 0.0000E+00
572, RQ1 0.0000E+00 *2.9510E-04 1.4021E-01 1.0003E+00 3.4310E-04 0.0000E~0O
573. SPR16 0.0000E+00 -6.7666E-08 9.9994E-01 1.0000E+00 1.0660E-03 0.0000E«00
574. RR1 0.0000E+00 =2.8694E-04 1.8373E-01 1.0003E+00 J.S140E-04 0.0000E+00
$75. - TBB 0.0000E+00 1.0000E+00 0.0000E«00 0.0000E+00
576. RPTS8 0.0000E+00 =-1.6176E-06 9.9485E-01 1.0000E+00 3.1400E-04 0.0000E~00
577. SPl 0.0000E+00 ~3.2875E-05 9.9620E-01 1.0000E+00 8.5690E-03 0.0000E+00
578. SPR15 0.0000E+00 *6.5791E-08 9.9988E-01 1.0000E+00 5.3230E-04 0.0000E«00
579. SPR14 0.0000E+00 =1.5022E-07 9.9970E-01 1.0000E+00 5.0060E~-04 0.0000E«00
580. RPT9 0.0000E+00 =2.1011E-06 9.9985E-01 1.0000E+00 1.4041E-02 0.0000E«00
581, UB41A2 0.0000E+00 =1.7796E~04 2.3740E-01 1.0002E+00 2.3330E-04 0.0000E«00
582, SW1C4 0.0000E+00 =1.3681E~06 9.9999E-01 1.0000E+00 1.0450E-01 0.0000E+00
5683. SW1D3 0.0000E+0Q0 =7.4574E~-05 9.9153E-021 1.0001E+00 8.7290E-03 0.0000E+00
584. SW1D4 0.0000E+00 =1.9918E-05 9.9981E-01 1.0000E+00 9.6230E-02 0.0000E+00
585. RXS0 0.0000E+00 ., 1.0000E+00 0.0000E+00 0.0000E+00
586. UB42AY 0.0000E+00 =1.7796E-04 2.3740E-01 1.0002E+00 2.3330E-04 0,0000E+00
587. A3EB18 0.0000E+00 =6.4402E-07 9.9998E-01 1.0000E+00 3.7330B-02 0,0000B+00
s88. RXSS 0.0000E+00 =2.3174E-10 9.9999E-01 1.0000E+00 2.1000E-05 0.0000B+00
589. RVOB 0.0000E+00 . 1.0000E+00 0.0000E+00 0.0000E«00
$90. °'SHT21 0.0000EB+00 -8.9872E-05 2.688)E-01 1.0001E+00 1.2290B-04 0.0000E«00 -
591. ABS 0.0000E+0Q0 -5.5190B-06 9.9277B-01 1.0000E+00 7.6320E-04 0.0000B+00
592. SGTOPS 0.0000E+00 1.0000B+00 0.0000E+00 0.0000E+00
593. AC1 0.0000E+00 -1,1285E-04 2.0311B-01 1.0001B+00 1.41608-04 * 0.0000E+00
594. WETS 0.0000E+00 1.0000B+00 0.0000E+00 0.0000E+00
595. SDREC1 0.0000B+00 -7.0961E-05 9.7764E-01 1.0001E+00 3.1628E-03 0.0000E+00
596. A3ED22 0.0000E+00 =5.1534E-08 9.9980E-02 1.0000E+00 2.5170E-04 0.0000E+00
597. U2NN 0.0000E+00 . 1.0000E+00 0.0000E+00 0.0000E+00
598, AJEBY 0.0000E+00 =3.6341E-08 9.9986E-02 1.0000E+00 2.5160E8-04 0.0000E+00
599. SW1CNN 0.0000E+00 1.0000E+00 0.0000B+00 0.0000E+00
600. ABL 0.0000E+00 »1.1285B-04 2.0311E-01 1.0001E+00 1.4160B-04 0.0000E+00
601. RXS7 0.0000B+00 =5.0469E-07 9.7502E-01 1.0000E+00 2.0200E-05 0.0000E+00
602. AJED6 0.0000E+00 =2.1858R-08 9.9996E-01 1.0000E+00 5.8050E-04 0.0000E+00
603, AJEB19 0.0000E+00 «~7.5760E-07 9.9998E-01 1.0000E+00 3.7330B-02 0.0000E+00
604. AJED21 0.0000B+00 =1.2571E-07 9.9986B-01 1.0000E+00 8.6980E-04 0.0000E+00
60S. UB41B1 0.0000E+00 =1.7796E-04 2.3740E-01 1.0002E+00 2.3330B-04 0.0000E+00
606. AAl 0.0000E+00 =1.1285E-04 2.0311E-01 1.0001E+00 1.4)260E-04 0.0000E+00
607. AJEBl6 0.0000E+00 -2.3286B-08 9.9996E-01 1.0000E+00 6.4910E-04 0.0000B+00
608. RVD18 0.0000E+00 ~8.9390E-06 9.8819E-01 1.0000E+00 7.5630B-04 0.000CE+00
609. AJEC9 0.0000E+00 =3,7578B-06 9.9995E-01 1.0000B+00 7.5810B-02 0.0000B+00
610. SHT22 0.0000E+00 «3.8627E~-06 9.6857E-01 1.0000E+00 1.2290E~-04 0.0000E+00
611. RVD17 0.0000E+00 -2.1028E-06 9.9820E-01 1.00008+00 1.1640B-03 0.0000E+00
612. AC16 0.0000E+00 -3.2356B-06 9.9997E-01 1.0000E+00 8.6230B-02 0.0000E+00
613. A3ED1Y 0.0000B+00 =1.9116B-07 9.9945E-02 1.0000E+00 3.4490E-04 0.0000E+00
614. SW1DNN 0.0000E+00 ’ 1.0000B+00 0.0000E+00 0.0000E+00
615. SHUT12 0.0000B+00 «7.6393E-05 9.6857E-01 1.0001E+00 2.4250B-03 0.0000E+00
616. SHUT11 0.0000B+00 -8.9872E-05 2.68831E-01 1.0001E+00 1.2290E-04 0.0000E+00
617. AJEB23 0.0000E+00 =3.4955E-05 ! 9.5658E-01 1.00008+00 8.0440B-04 0.0000E+00
618. RVD13 0.0000E+00 =1.4219E-07 9.9982E-01 1.0000E+00 8.0480E-04 0.0000E+00
619. A3ED25 0.0000B+00 -2,7773E-06 9.9996E-01 1.0000E+00 7.1910B-02 0.0000E+00
620, SHT213 0.0000E+00 =5.0992BE-06 9.6571E-01 1.0000E+00 1.4870E-04 0.0000E+00
621, SW1D9 0.0000E+00 =3.1248E-06 9.9976E-01 1.0000E+00 1.2880B-02 0.0000E+00
622. RVO1 0.0000E+00 «6.9471E-06 4.7451E-01 1.0000B+00 1.3220E-05 0.0000B+00
621.. AJEB17 0.0000E+00 ~4,0060B~05 9.4835E-01 1.0000B+00 7.7500B-04 0.0000E+00
624, UB42B1 0.0000E+00 =1.7796E-04 2.3740E-01 1.0002E+00 2.3)30E-04 0.0000E+00
625, SW1D8 0.0000E+00 -1.3568E-05 9.9857E-01 1.0000B+00 9.4140E-03 0.0000E+00
626. RVD38 0.0000E+00 =1.4609E~-07 9.9982E-01 1.0000E+00 8.1640E-04 0.0000E+00
627. RVLO 0.0000E+00 , 1.0000E+00 0.0000E+00 0.0000E+00
628, UB42C1 .0.0000E+00 -1.8673E-04 2.3740E-01 1.0002E+00 2.4480E-~04 0.0000E+00
629. RVL1 0.0000E+00 -2.6220E-11 9.9871E-01 1.0000E+00 2.0340E-08 0.0000E+00
630. SW1BNN 0.0000E+00 . 1.0000E+00 0.0000E+00 0.0000E+00
631, AJED17 0.0000E«00 ~1.2417E-05 9.9994E-021 1.0000E+00 1.6210E-01 0.0000E+00
632, FEB 0.0000E+00 1.0000E+00 0.0000E+00 0.0000E+00
633. JAS 0.0000E+00 1.0000E+00 0.0000E+00 0.0000E+00
634. DHl 0.0000E+00  -3.5678E-06 9.3649E-01 1.0000E+00 5.6170E-05 0.0000E+00
635, Jc2 0.0000E+00 -4.9862E-06 9.8162E-01 1.0000E+00 2.7120E-04 0.0000E+00
636. Ive3 0.0000E+00 -7.0201E-08 9.9862E-01 1.0000E+00 5.0853E-05 0.0000E+00
637. Ivol 0.0000E+00 =3.3678E-15 4.8392E-01 1.0000E+00 6.5257E-15 0.0000E+00
638. Ivea 0.0000E+00 -8.1787E-08 9.9851E-01 1.0000E+00 5.4966E-05 0.0000E«00
639, KFS 0.0000E+00 ' 1.0000E+00 0.0000E+00 0.0000E+00
640, DV27 0.0000E+00 =-2.0335E-07 9.9996E-02 1.0000E+00 $.3820E-03 0.0000E~00
641, DV2B 0.0000E+00 2.0000E+00 0.0000E~00 0.0000E+00







seeass SF Name...

642,
643.
644.
645.
646.
647.
648.
649.
650,
651,
652,
653.
654.
655.
656.
657.
658.
659.
660.
661.
662,
663.
664.
665,
666.
667,
668.
669.

DvV29
KCS
bva2
INES
INDS
INFS
INBS
INCS
Iso1
INHS
DW2
DHP1
INGS
INAS
DO32
DO33
MSVCL
Lvey
DT11
DT22
DN32
DN33
NAO
DO31
NBOCB
XHs

DV1B
L8TRL
LECS
L8H2
L8H3
v
LPRESS
DvVi2
LFS
LML
NH22
FAB
GDB
BPREB
FBB
GCB

Frattion...
Imporctance

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E«00
0.0000E+00
0.0000E«00
0.0000E+00
0.0000E+0Q0
0.0000E«00
0.0000E+00
0.0000E+00
0.0000E+0Q0
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E«00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000B+00
0.0000E+00
0.0000E+00
0.0000E+00
0.00008+00
0.0000E+00
0.0000B+00
0.0000B+00
0.0000E+00
0.0000E+00
0.0000E+00
0.00008+00
0.0000B+00
0.0000B+00
0.0000B+00
0.0000B+00
0.00008+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
G.0000B+00
0.0000E+00
0.0000B+00
0.0000B+00
0.0000B+00
0.0000E+00
0.0000E+00
0.0000B+00
0.0000B+00
0.0000B+00
0.0000B+00
0.0000B+00
0.0000B+00
0.0000B+00
0.0000B+00
0.0000E+0Q0
0.0000E+00
0.0000E+0Q0
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0,0000E+00
0.0000E+00
0.0000E+00
0.0000E+Q0
0.0000E+00
0.0000E+00
0.0000E+00"
0.0000E+00
0.0000E+00
0.0000E+00

MODEL Name:

BFNUDM

Split Fraction Importance for Group
Sorted by Fraction Importance
Group Frequency = 9.133SE-06

"

Fussél-Vesely.
Importance

-2.2761E-06
»3.7643E-06

-4,4633E-08

*9.3797E-06
*2.7991E-05

*1.7710E-05 -
=5.6004E-05
~4.6526E-07
*2.8349E-05
«4,0424E-06
=4.0116E-06
=3.7645E-05
=7.0089E-05

«1,1940E~04

«4.1497E-05

~6.19448-06
-1.1002E-06
=3.0472E-05

=5.8422E-07

-4 .6966E-05
«4.3145B-06

-1.7658B-06

«6.1958B-05
«4.37058-06

=3.2892B-05

~1.87038-07
=1.3044B-05
-2.9874B-06
=5.4827B-04
=3.5203BE-05

=1.1344E-04
«8.83154E-05
-6.2663E-07
-4.8120E-05
=1.J207E-06
=9.2212E-06

=1.7145E-05
-2.3196E-05

=1.1861E-05
-2.8477E-05

*4.1634E~06
«1,7524E-07

16:25:08
P

20 MAY 1996

Birnbaum... Achievement.

Horth
9.9959E-01
9.9995E-01

9.9980E-01

9.9814E-01
5.0738E-03

9.2103E-01
9.4718E-01
9.9396E-01
5.0738E-03
5.0738E-023
5.0738E-03
9.1955E-01
9.1854E-01

1.8855E-01

9.9396E-01

9.9946E-01
9.9994E-01
9.9278E-01

9.9993E-01

5.0738E-03
9.9972E-01

9.9953E-01

9.8391E-01
9.9973E-01

9.9800E-01

9.9784E-01
9.8669E-01
9.9274E-01
2.4198E-01
9.2687E-01

9.7892E-01
9.9963E-01
9.9996E-02
9.8727E-01
9.9994E-01
9.9972E-01

9.9983E-01
9.9380E-01

'9.9964E-01

9.9988E-01
9.9996E-01
9.9999E-01

: ALL

u

Reduction... SF Value....... Frequency.

Worth

1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+0Q0
1.0000E+00
1.0000E+00
1,0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0001E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0001E+00
1.0000E+00
1.0001E+00
1.0000E+00
1.0000B+00
1.0000E+00

‘1.0000E+00

1.0000E+00
1.0000E+00
1.0000E8+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000B+00
1.0000E+00
1.0000E+00
1.0000E+00
1.00008+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0001E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000B+00
1.0000B+00
1.0000B+00
1.0000B+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0005E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000B+00
1.0001E+00
1.0001E+00
1.0000E«00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00

5.5550E-03
0.0000E+00
6.6070E-02
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
2.2218E-04
0.0000E+00
5.0086E-03
2.8133E-0S
0.0000E+00
0.0000E+00
2.2422E-04
1.,0591E-03
7.7040E-05
2.8493E-05
4.0630E-06
4.0320E-06
4.6771E-04
8.5967E-04
0.0000B+00
1.4712E-04
0.0000E+00
0.0000E+00
0.0000E+00
6.8250E-03
0.0000E+00
1.1431E-02
1.6761E-02
4.2033R-03
0.0000E+00
8.4020B-03
0.0000B+00
4.7203R-05
1.5050B-02
0.0000B+00
0.0000R+00
0.0000R+00
0.0000B+00
0.0000R+00
0.0000B+00
0.0000R+00
3.7100B-03
0.0000E+00
0.0000B+00
0.00008+00
3.83708-03
0.0000B+00
1.61708-02
0.0000R+00
0.0000B+00
0.0000B+00
1.6170B-02
0.0000B+00
0.0000B+00
0.0000B+00
8.6480B-05
9.78950R-04
4.1140B-04
7.22778-04
4.8115E-04
0.0000B+00
0.0000E+00
0.0000E+00
5.3530E-03
1.9470E-01
1.63805-02
3.7670E-03
2.0870B-02
3.1360B-02
0.0000B+00
8.9590B-02
3.7290B-03
0.0000B+00
3.16408-02
0.0000B+00
1.9650E-01
8.8030E-02
1.5550E-02

0.0000E«00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E«00
0.0000E«Q0
0.0000E+00
0.0000E+00
0.0000E+0Q0
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00"
0.0000E+00
0.0000E+00
0.0000E+00
0.00008+00
0.0000B+00
0.0000B+00
0.0000E+00
0.0000E+00
0.0000B+00
0.00008B+00
0.0000E+00
0.00008+00
0.0000E+00
0.0000E+00
0.0000B+00
0.0000E+00
0.0000E+00
0.0000B+00
0.0000B+00
0.0000E+00
0.0000B+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000B+00
0.0000E+00
0.0000B+00
0.0000B+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000BE+00
0.0000B+00
0.0000B+00
0.0000E+00
0.0000E«00
0.0000B+00
0.0000E+00
0.0000B+00
0.0000B+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.00008+00
0.0000E«00
0.0000E+00
0.0000B+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

W sy




. MODEL Name: BFNUIM
Splic Fraction lmporcance for Group : ALL
Sorted by Fraction Importance
. . Group Frequency = 9.13135E-06

“ 16:25:08 20 MAY 1996
Page 10

+saees SF Name... Fraction... Fusgel-Vesely. Birnbaum... Achievement. Reduction... SF Value....... Frequency.

Imporzance Importance lmportance Worth Worth
723. HPL2 0.0000E+00 -).8226E-05 9.9957E-01 1.0000E+0Q0 8.2230E-02 0.0000E+»00
724. CBB1 0.0000E+00 ~1.8673E-04 2.3740E-01 1.0002E+00 2,4480E-04 0.0000E+00
725. RD31 0.0000E+00 ~1.1295E-04 2.0960E-02 1.0001E+00 1.153SE-04 0.0000E+00
726, RDL 0.0000E«00 *1.3554E-04 $.0174E-02 1.0001E+0Q0 1.4420E-04 0.0000E+00
727, REL 0.0000E+00 *2.J3)09E-04 1,4021E-01 1.0002E+00 2.7103E-04 0.0000E+00
728. RCHW1 0.0000E+00 -1.7582E-07 9.9303E-01 1.0000E+0Q0 2.5213E-05 0.0000E+00
729. RCH1A 0.0000E+00 ~3.5016E-06 3.5620E-01 1.0000E+00 5.4390E-06 0.0000E«00
730, RCL2 0.0000E+00 -5.1121E-05 f 9.9957E-01 1,0001E+00 1.0700E-01 0.0000E+00
731. Csé 0.0000E+00 «8.,9501E-07 9.9910E-01 1,.0000E+00 9.9380E-04 0.0000E+00
732. RIl 0.0000E~00 »1.3960E-04 1.3539E-01 1.0001E+00 1.6143E-04 0.0000E+00
733. RF1 0.0000E«00 ~2.2760E-04 1.6046E-01 1.0002E+00 2.710JE-04 0.0000E+00
734, CST1 0.0000E+00 ~2.9466E-06 5.1455E-03 1.0000E+00 2.9618E-06 0.0000E«00
735, RH1 0.0000E+00 -1.3525E-04 1.6229E-01 1.0001E+00 1.6143E-04 0.0000E+00
736. RJ2 0.0000E+00 =1.3960E-04 1.3539E-01 1.0001E+00 1.6143E-04 0.0000E+00
737. RBCI 0.0000E+00 ~4.1726E-06 9.9996E-01 1.0000E+00 8.6537E-02 0.0000E+-00
738. DE1l1 0.0000E+00 =7.6906E-08 9.9995E-01 1.0000E+00 1.5360E-0] 0.0000E+00
739. RBCM 0.0000E+00 «1.4875E-06 9.9989E-01 1.0000E+00 1.3683E-02 0.0000E+00
740. RBCC 0.0000E+0Q0 -6€.2661E-07 9.999SE-01 1.0000B+00 1.3400E-02 0.0000E+00
741, RBCD 0.0000E+00 ~1.0J20E-06 9.9993E-01 1.0000B+00 1.3613E-02 0.0000E+00
742. DCA2 0.0000E+00 =7.4566E-05 9.9679E-01 1.0001E+00 2.2722E-02 0.0000E+00"
T43. RC1 0.0000E+00 =1.3726E8-04 4.8284E-02 1.0001E+00 1.4420B-04 0.0000E+00
744. RBISOS 0.0000E+00 1.00008+00 0.0000B+00 0.0000E+00
745, RBCS 0.0000E+00 =1.0329E-04 9.7752E-02 1.0001E+00 4.5736E-03 0.0000E+00
746, RBCU 0.0000E+00 «1.1905E-0S 9.9947E-01 1.0000E+00 2.20398-02 0.0000E+00
747, DE21 0.0000B+00 «1.86398-07 9.9983E-01 1.0000B+00 1.0680E-03 0.0000E«00
748, RP1 0.0000E+00 «2,2864E-04 1.092SE-01 1.0002E+00 2.5662E-04 0.0000E+00
749. RO 0.0000B+00 «2.3337E-04 1.3920E-01 1.0002E+00 2.7103E-04 0.0000E+00
750, CIL2 0.0000B+00 =1.25568-04 7.7568E-01 1,0001E+00 S.5952E-04 0.0000E«00
751. RM2 0.0000E+00 -2.9505E-04 1.4021E-01 1.0003B+00 3.4305B-04 0.0000E+00
752, RN1 0.0000B+00 «2.9671E=04 1.3539E-01 1.0003B«00 3.4305B-04 0.0000B+00
753. CS1) 0.0000E+00 -2.1242B-08 9.9998E-01 1,.0000E+00 1.1226B-03 0.0000E+00
754. CD2 0.0000E+00 ~4,32958-07 9.9966B-01 1.0000E+00 1.2559E-03 0.0000E+00
75S. cDl3 0.0000B+00 -6.9694E-07 9.9974E-01 1,0000BE+00 2.6367B-03 0.0000E+00
756. CIL1 0.0000E+00 ~2.8211E-06 2.2935E-01 1.0000B+00 3.6609B-06 0,0000E+00
757. CDAl 0.0000E+00 1.0000B+00 0.0000B+00 0,.0000E+00
758. CD4 0.0000E+00 «3.8465E~-07 9,9982E-01 1.0000E+00 2.10868-03 0,.0000E+00
759. RK2 0.0000B+00 ~1.0981E-04 1,8595E-01 1.0001E+00 1.J490B-04 0.0000E+00
760, RL1 0.0000E+00 ~1.0983B-04 1.8595B-01 1,0001B+00 1.3490B-04 0.0000E+00
761, CS16 0.0000E«00 =7.12938-07 9.9992E-01 1.00008+00 8.7556B8-03 0.0000E+00
762. RL32 0.0000E+00 «3.8250E-09 9.9998B-01 1.0000B+00 1.5510B-04 0,0000B+00
763. RK2 0.0000B«00 -2.4060B-05 . 9.7634B-01 1.0000B+00 1.0160E-03 0.0000B+00
764, RK32 0.0000E+00 =S.1836B-05 9.4769E~-01 1.0001E+00 9.8990E-04 0.0000E+00
76S. RLS 0.0000E+00 =3,2481E-07 9.9967E-01 1.0000B+00 9.7800E-04 0.0000E+00
766. RL4 0.0000E+00 «5.1133B~05 9.4977E-01 1.0001E+00 1.0170E-03 0.0000B+00
767. CS15 0.0000E+00 -6.4458E-07 9.9992E-01 1.0000E+00 7.6651B-03 0.0000B+00
768, RL34 0.0000E+00 -8.0839R-05 . 9.183)E-01 1,0002B+00 9.8890B-04 0.0000R+00
769. RL3S 0.0000E+00 -6,2099E-07 9.9940BE-01 1,0000E+00 1.0360E-0) 0.0000E+00
770, NH23 0.0000B+00 «3,46408-05 9.8854E-01 1.0000B+00 3.0130B-03 0.0000R+00
771, OF1 0.00008+00 =-8,1601E-~07 9.9788E-01 1.0000B+00 3.8410B-04 0.0000E+00
772. DJ34 0.0000B+00 =1.3537E-06 9.9994E-01 1.0000E«0Q0 2.3740B-02 0,0000R+00
773. QFT1 0.0000B+00 «3.9364R-06 N 9.9784E-01 1.0000B+00 1.8170B-03 0,0000B+00
774, OEEl 0.0000B+00 -2.3630B-05 9.54598-01 1.0000B+00 5.20108-04 0.0000E+00
77S. OEEB 0.00008+00 1.0000B+00 0.0000B+00 0.0000E+00
776. oDSBB 0.00008+00 1.0000B+00 0.0000B+00 0.0000B+00
777. QHCI 0.0000E+00 =1.8883E-05 9.7436E-01 1,0000E+00 7.3590B-04 0.0000R+00
778. OHC2 0.0000E+00 =2.5458E-0S 9.7228E-01 1.0000B+00 9.1750B-04 0.0000E+00
779. DJ33 0.0000B+00 =1.2208B-07 9.9974E-01 1.0000B+00 4.6320BE-04 0,0000E+00
780. DI3 0.0000B+00 «5.7073B-06 $.9978E-01 1.0000B+00 2.4810E-02 0.0000E+00
781. OHC1 0.0000EB+00 «3.0603E-04 7.1188E-01 1,0003B+00 1.0610E-03 0.0000E+00
782. OHL2 0.0000E+00 «2.1202E-06 9.9953E-01 1.0000E+00 4.4930E-03 0.0000E+00
783. NPIIl 0.0000E+00 =2.4724E-04 7.7363E-02 1,0002E+00 2.6790B-04 0.0000E+00
784. DLS |, 0.0000E+00" =-5.2644E-07 9.9991E-01 1,0000B+00 5.8500E-03 0.0000E+00
78S.. NRUB 0.0000E+00 1.00008+00 0.0000E+00 0.0000E+00
786. DN31 0.0000E+00 =8.2747E-05 2,2100E-01 1.0001E+00 1.0621E-04 0.0000E+00
787, NIEB 0.0000E+00 1.0000E+00 0.0000E+00 0.0000E+00
788. ODSB3B 0.0000E+00 M 1.,0000E+00 0.0000E+00 0.0000E+00
789. OBD2 0.0000E+00 -1,2120E-08 9.9998E-01 1.0000E+00 7.9588E-04 0.0000E«00
790. oBC1 0.0000E+00 ~1.5598E-05 9.8036E-01 1.0000E+00 7.9338E-04 0.0000E+00
T9N. DL2 0.0000E+00 ., -7,1958E-06 9.9626E-01 1.0000E+00 1.9190E-03 0.0000E+00
792. NRVO 0.0000E+00 1.0000E+00 0.0000E+00 0.0000E+00
793. RBY 0.0000E+00 =1.4120E-04 2.0960E-02 1.0001E+00 1.4420B-04 0.0000E+00
794. OSWNN 0,0000E+00 1.0000E+00 0.C000E+00 0,0000E+00
79S. DGCs 0.0000E+00 1.0000E+00 0.0000E+00 0.0000E+00
796. DGCA 0.0000E+00 -2.,0721E-07 9.9986E-01 1.0000E+00 1.4630B-03 0.0000E+00
797. DGE1L 0.0000E+00 =5.3399B-08 9.9995E-01 1.0000E+00 1.0670E-03 0.0000E«00
798. DGE 0.0000E+00 «3.9274E-07 9.9967E-01 1.0000E+00 1.1970E-03 0.0000E«00
799. DGH1 0.0000E+00 «3,5153E-08 9.9997E-01 1.0000E+00 1.0670E-03 0.0000E+00
800. DE4 0.0000E+00 »7.2715E-05 8.6504E-01 1.0001E+00 5.3850E-04 0.0000E+00
801. R480OB 0.0000E+00 1.0000E+00 0.0000E+00 0.0000E+00
802, OUBNN 0.0000E+00 1.0000E+00 0.0000E«00 0.0000E+00
803. ox1 0.0000E+00 =3,5740E-05 9.7764E-01 1.oooqgooo 1.5960E-03 0.0000E+00

DY







vessse SF Name...

804,
80s.
806.
807.
808.
809.
810.
811.
812.
813!
814.

DIl
oGP
orvy
oLC2
OHS1
OHS2
0sD2
DGN
ORP1
oLP2
OPTR1

Fracction.,.
Imporrance

0.0000E«00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0,0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

MODEL Name: BFNUIM
Split Fraction Importance for Group :
Sorted by Fraction lmportance
Group Frequency = 9.1335E-06

16:25:08 20 MAY 1996

Page 11

Fussel-Vesely. Birnbaum... Achievement.

Imporrance Importance Horth
=4,9451E=04 5.2982E-03
-2,8874E-05 9.4636E~01
=~1.7187E-04 9.2389E~-01
«1.3584E-04 7.8903E-01
=1.1920E-04 9.8598E-01
-4.0991E-04 4.7969E-01
«6.6026E-06 9.9533E~01
=4 .3046E-05 9.2003E-01
-4,8536E-05 $.1254E-01
=1.2195E-0S 6.7254E-01
=4.0596E-05 9.7862E~01

ALL

Reduction... SF Value....... Frequency.

Worth

1.0005E+00
1.0000E+00
1,0002E.00
1.0001E+00
1.0001E+00
1.0004E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00
1.0000E+00

4.9690E-04
5.3800E-04
2.2530E-03
6.4350E-04
8.4290E-03
7.8720E-04
.1.4130E-03
S.3800E-04
9.9560E-05
3.7240E-05
1.8950E-03

9.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E~-00

PI




. APPENDIX D. ¢-M MATRIX

Table D-1 presents the ¢-M matrix for the Browns Ferry Unit 3 PSA.
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s« ~[iitsatora ' Cum. LOSe TROM ™ K K P LoCY W8 FLRB)S  FWRU LOPA PLOC LRBCOW LR ISCRAM L TLTe2 LOAC souna - wo ,
1.8, frequency 339800 333503 TRIL-00 e.)4E-0L 3.59T-01 2.728-01 2.348.01 y.53-6s . 1.498-01 $.30E.03 1.242-01 §.878.03 3 31801 1. 31‘;00 1.448-02 3,728-02 R TT 20T M VY T 20!
081 ceede FPEG: . — ——— — amean e = = -

13.6 1.10£-08 1.662-08 Y $4L-07 2.19L-07 1 $¢E-07 1.438-07_ ¢, c'z—.o 08, __ 3.73E-09 §.91E-08 .5 cot- os L, S.198.08 o 0“'03 —_ s 928-39 _ _ 1.835-08  %. )s:-..s o oo:.oe
25,9 1.750-08 $.47E-08 = TTTL.90T-07 7.615-08 S.81L-08 5.008-08 oloeeco. 3, oo 5263210 3.452-08 Lieres Tasesees] T [s3€-09" sisee-cy _  3.370-0% 3.698.08" 2162 -g8
36.6 1.378-07 1.492-07 H T1.172-07 3.628-08 $.928-08 $.948-08 c. 9_c:-_oo_.____ 1.38E-08 2.362-08 ..-u: os 3 ss:.c. e z 1::-og T 1.36E+Q9  7.79K-09 __3.94E.28 0.C0E+00
3.9 6.708-07 0.008+00 T s 0.005+00 0.00£+30 3.30800 9.008-00 _ 0.6¢E.00 _0.00g.00 __ ¢.008.00 0.00E+00 3.3¢e0c0” 9. ootooo 9. 0"'00 _Z.Ecs-co 0.00K+00° 9. oc:.co "0.00E+00]
PICX $.862-07 $0.3 $.858-07 9.9)E-10 TeotEe30 0.C0E+00 0.008¢00 0.008+00. 0.005+00 Lgcxnoo 0 80E.00 0.00Z+00 0.008+00 €.60E.00 a :308+00 _°_°_"’.'.:22; 0.008+00 0.00R+00¢ 0.00K+C0 0.00£+00
LIV $.338-07 $6.1 2.188-07¢ 9.122-08 T SSC-98 3.538-08 3.818-09 2.062-08 1.8SE-08 _0.0¢8.00_ x ozs o, 2.888-08 $.482-09 L3508 ..35:-09 1.408-08 2.262-08 2.908-09 1. nt':u S oo:.To'
oV 4. 9907 1.5 2.00E-08: 1.39E-07 Tg.at-38 1.548:08. 2.358-08 9.715-09 3.535-09___ 0.3CL.00. _ 9.13E-09 _ I.33£.09 "3.732-09 t.375-04 3.185.09 5.001-08 . 82509 5.625-05 iaee T L835-01
MXCV 4.548-97 €6.S 4.292-09: 2.05K-09 - -.'_—3'?-67 9.178-08 3.238-08 2.478-08" A.632-08 —_ o eu:.ao _____1_.25&0_1.__ 7.228-10 1.058-08 :.GS_I_:-_el____ ..95:;&_ L 9. ootooa $.32E-10 2.43K-09 2. 40:-“ s o 00E-00
oTey - Sne s 3108100 TWTTIT TIirr T 7.09t-08 < 89508 3.648-08- 2.05E-08 0. .0¢Ee00 __ 1.56B-08 1.36E-10. 1.242-08 $.48E-39 2.01E-08 0.00100- 2.615-10 2.818-09 1.59¢-¢8 0.00E+00
N IGV 3.762-07 5.2 1.388-07: 2.118+07 T soL-18 3.008+00 0.,008+00 0.008+00: 0.00800 €.9CL.00 0.008+00 2.212-10 0,008+00 0.508400 0.002+00 0.008+09 5.995-09 1.00E-10 3.008400 0.008+00
1TV 3.33%-07 8.8 0.008+00" . 0.00Be00. £.372-38 $.76E-09 3.582-09 4,52£-09- $.81K-09 0.3¢£.00 3.18E-09 $.74E-08 1,40K-09 2.572-08 1.30E-09 4.75E:00: 7.028-08. 1.213-09 3.078+39 0.00£+00
PIAV 2.€73-07 81,7 0.002+001 0.002+00 2.33Ke8 0 00500 0.008+00 0.00K+00" 0.008+00 2.61-07 0,00E+00 0.00E+00- 0.008+00 0.608+00 0.002+00 0.008+0%1 0.90E+00 0.008+00 0.00K+50 0.00£+00
PIHV 2.528-07. $4.5° $.40%-081 7.79%-08 S.35E-09 1.66K-09. 0.00K+00. 8.718+10¢ €.685-10 0.002+00 3.32E-10 0.00K8+00 1.428-09: 2.128-10 0.00£+00 S.116-09 2.312-08 7.658-08 4.385-10 0,00K+00
oLrv 2.658-07 86.3" 0.00E+001 0.002+00 S.30E.C0 3.002+00. 0.00E+00 0,008+001 0.002+00 0.0(5+00 0.00KE+00 0.00E+00 0.00%+00. 3.03E+00 0.002+00 0.008¢0d: 0.035¢00. 0.008+00 0,002+80 7.312-08
pIFV 1.43%-07" 37.8. 0.00K+001 0.008+00 T.39L-09 2.178-081 2.132-09, 1.378-08! 1.038-08 0.0¢2+00 8.09E+10 €.388-08 4.92%8-09 4.02E-09 1.378-09 $.388-03: 2,32K-09- 6.00K+00 9.652-10 0.00E+00
MIBZ 1.238-07° 8.9 2.S1E-101 $.368-10" 3.375-09 2.30K-081 1.942-08° 1.462-081 1.228-08" 0.0¢g+00 €.95B-09" 0.008+00" 5.368-09" 3.958-09 * 0.008+00" 0.008+00, 0.008+001 1.49K-09- 0.008+00 0.00%+00
NIGV 1.028-07s 90.1 1.092-088 $.672-08 T 208400 0.00K+00! 0.008+00° 0.008+00} 0,002+00- 0.0¢5+00 0.00E+00. 0.00E+004 0.00E+00° 0.005+00 0.008+00 0.008+00; 0.008+00; 0.00K+00" 0,002+00 0.008+00
OIAZ 9.79%-08° . 91.2. S.892-091 $.59%-09" 2.07E-08 9.988-09: 6.698-091 $.122-091 4.39%-09¢ 0.06¢2+00? 2.282-09: 0.00R+001 1.742-09: 2.298.09 3.948-09° 0.002000; 1.S9E-10- 1.662-09! 3.05K-09 1.592-05
PLYZ 9.302-08 92.1- 7.248-081 . 7.03K-09! 4.428-10 3.392-09: 0.008+001 . 1.47E-0%1 1.25K-09: 0.06§+00 0.00B+00¢ 1.21B-09i 5.492-10! 9.86%-10 0.002+00. 3.082-10, 1.32K-09. 1.73K-10¢ 0.008+00. 0.00K+00
MIAZ $,482-08, 93.1: 1.13%-081 1.37K-08° -21638-08 1.143-08 2.222-09! €.332-091 $.268-09: 0.008+00 7.50E-10. 9.26K-10. 2,.308-09: 1.748-09 2.772-09 1.862-091 1.192-101 S.898104 2.343-09 0.008+00
PIG2Z €.872-C8 9.8 4.308-08: 1.842-08 2.358-0C 0.00K+00" 0.002400" . 0,008+00: 0,00E¢00" 0.0(2400 0,00E+00 0.00E+00" 0,002+00 3.002.00 0.008.00- 0.008+00} 3.54%-10" 0.00B+00" ©.002200 0. 00800
OTAX €.352.08 545 6. 24L-08" 9.00E200 TTeCI-10 0.G0E00; 0.00L+00 0.008+00" 0.008+00 0.0¢£00 0.00E+00 0,008¢00" 0.008+00. 4.66E+00 0.00E+00 0.00860- 0.0CZ+00 0.008+00. 0.00E+00 0,005+00
RIAZ 4.632-08¢ 95: 0.002+00) 0.002+00 3.20E+0C 0.005+00i . 0.00K00" 0.008+00: 0.,00%+004 0.038¢00 0.00E+00 0.008+00: 0.00%¢00« 0.002+00 0.008¢00* 0.00%00] 0.008¢00 0.008+001 0.00K+00 0.00K+00
HXCZ 4.228-08% 95.5* 2.422-101 1.39K-10: 2.365-08 9.24L-09: 2.638-09: 2.012-09! 4.608+09° 0.00%¢00 1.05K-09" 0.00K+00¢ 8.872-101 1.498-09 2.332-09 0.008400s 0.00K+00i 2.34K-10! 1.9)E2-09 0.00E+00
oz - 4.032-081 95,91 8.742-101 1.19%-08: - 4.83E-0% 1.31K-09¢ 2.032-09i 7.338-101 7.25%-10: 0.062400: 7.468-10" 0.00E+00! 2.40%-10: 1.035-09 7.$08-10+ 4.268-03¢ 1,698-10¢ 1.97E-101 $.208-10 1,785+09
KLV 3.96E-081 96.3: 0.008+001 1.03%8.091 2.172-10 2.388-10! 2.5)2-08: 2.162-10¢ 3.08E-10: 0.04%+00° 9.768-09t 0.00%+00¢ 0.008+00i $.438-10 3.29%-10: €.57%-20! 0.008+00% 0.008+001 0.002+00 0.00%+00
NLFV 3.382-08! 96.7 1.062-09 2.85%.-08: 2.20Z«30 0.00Z¢00! 3.188-104 0.008+002 0.00K+00° 0.0$%+00 0.002+00 3.36R-09: 0.00E+00- 2.558-10 0,008+00" 0.008+00} 7.278-10. 0.00%+00: 0.002+00 0.00K+00
NIDV 3.332-08° 97.1: 4.682-10 7.062-10: €,012-09 9.)38-09} 1.912-09: 4.785-091 3.998-09 0.098+00 4.448-10; 0.002+001 2.818-09? 1.275-09 7.648-10. 2.032-09, 0.008+00° 0.008+00: $.51E-10 0.008000
o182 2.64-08 97.3: 0.00R+001 0.002400" 3.98E-09 4.968-09: 3.122-0% 2.048-09! 1.63%-09: 0.092+00 §.0)E-20 0.00R+00° 3.15%-10 2.52E-10 2.398+09- 0.003+00¢ 0.00K+00: 1.058-10 9.9)E-10 0.00Z+00
PIEZ 2.352-08° 97.6 0.008+004 0.002+00. 3.438-39 2.€25-10" 0.008000! 2.408-101 3.408-10 0.032¢00 0.008+00° $,2SK-09" 1.052-10 1.19E-09 0.008+00. 3.178+09, €.548-09. 1.178-10° 2.752-10 0.00E+00
A2 2.288-082 97.8¢ 0.00%+00 0,002400° £.C0E+00 0.008+00: 0.062+001 0.002400¢ 0,00K¢00¢ 2.2i2-08 0.008+00¢ 0.008¢001 0.008+00i 0.008+00 0.00E+00" 0.008¢001 0.008+00; 0.00K+001 0.008+00 0.00E+00
NIFXv 2.222-081 98.1! 0.00R+00 0.00R+001 3.672-09 4.738-10} 0.00K+00i 1.462-10) 3.362-10! 0.092400 0.00K+00; 7.992-091 0.00%+00] 1.03E-09 2.798-10% 1.792-09 $.352-091 0.00%+001 2.363-10 0,008+00
PIHT 1 2.048-08) 98.31 4.20%-09 €.212-091 3.592-10 1.228-201 9.00%+001 0.008+001 0.002+001 0,032+00° 0.002+00; 0.008+001 1.008-10} 0.00K+00 0,00K+001 3.312-10 1.58E-091 7.34R-09i 0,002+00, 0.00R+00
RIXV 2.00%-08] 98.5| 0.00%+00] 0.008+001 0.062000 €.082-09( 4,75K-09( 2.918-09¢ 2.458-091 0.092+00" 1.78%-09i 0.002+0C} 2.09%-09! §.568-10 0.008+00: 0.00%+00 0.00%+00f 0.00K+00/ 0.00K+00 0.00%+00
MRV > T.552-081 98.71 $.608-10 1,312-081 0.00E+00 0.60E¢001 0.008+00) 0.00%+001° 0.008+00} 0.038+00" 0.00R+00¢ 0.00K+001 0.00K+00¢ 0,60%¢00 0.008+001 0.00%+001 1.098-10) 4.€52-101 0.00%+00. 0.002¢00
orrv * 1.512-08% 38.91 0.00R+00! 0,00%4008 9.0C5+00 0.008+001 0.00E«001 0.00K+001 0.00R+001 0.092+00 0.00200" 0.008+00! 0.00%+001 0.002+00 0.00E+00. 0.008+001 0.008+001 0.008001 0.00800° 3.332-09
oxcv . 1.40E-081 9 0.00R+001 1.91%2-101 $.292-10 2.152-101 0,008 00} 0.00E+00" 0.00R+00( 0.038+00° 0.008+00¢ 0.00200! 0.002400! -  0.008400 0.008+00} 0.001+00) 0.00K+001 0.008+001 0.008+00" 4.33%-09
NXFV - : 1.29g-081 $9.2 0.00X+00] 0.00%+00i 3.942-09 3.26K-091 $.472-304 €.722-20| 1.418-09% 0.038+00: 3.51E-10¢ 0.00%+00} 2.97%-10 4.99x-10 7.813-10! 0.003+001 0.00%+00) 0.00K+001 §.46X-10- 0.00K¢00
orLyz B 1.282-081 99.3 0.00X+00 0.00E«001 0.00E+00 0.00K¢00} 0.00%+001 0.00K+001 0.00R+001 0.0)8400° 0.00%+00. 0.00E+001 0.008+00 0.008+00 0.008+00) 0.00%¢00 ©,008+00} 0.008001 0.00%C0 6.13K-09
- |emOV [ 1.288-08) 99.4 0.00X+00 1.082-10t 4.3SE-09 2.06E-09( 1.342-091 $.24K-201 7.342-10% 0.0324001 4.30X-20] 0.00%+00} 3.612-20 2.87%-10 7.498+10; Q,007400 0.00K+00{ 1.51B+101 S.39%-10. 0.00%+00
PIYZ i 1.178-08t 99.6 0.00X+00 0.00R00% $.66E-10 1.972-09 0.008+001 3.828-101 7.828-101 0.0)2+00. 0.00%+00! €.222-091 3.292-10 2.438-10 0.008+G0s 3,451-10 1.332-20) 0.002+001 0.00%+00 0.008+00}
¥1GZ 1 8,24%-09) 99.6 . 2.598-10) - 7.73R-081 0.002+00 0.00Z¢00 0.008¢00 0.008+001 0.008+001 0.0I2+001 0.00%¢001 0.008+00{ 0.008+00] 0.00%4001 0.00%+00! 0.00%¢00 0,00%+00 0.008+00] 0.00200+ 0.008+00
ooV 1 4.662-091 99.7 .0.008+00 0.00R+001 0.008+00 0.002+004 0.008+00 0.00K+001 0.008+001 0.038¢00i 0.00%+00° 0,002+00) 0.002+001 0.00%+00 0.008+00: 0.005+08 0.008+00 9,008+00¢ 0.008+00: 0.00E+00
oxrx ) 3.478-09 99.7 0,00%+00 0.00R+001 ©.C0E+00 6.005+001 0.008+00] 0.008+00} 0.00R+00i 0.038+00 0.008+00 0.002+001 0.002+001 0.00X+00 0,002+00; 0.00E+00} 0.00R+00 0.002+001 0,00K+00- 1.80E-09
=3 i 3.132-09 39.8 0.002+00 0.00R+001 0.00Z+00 0.008+00 2.33%-09 0.00%+00 0,002+001 0.00%+00 7.99%-10 0.00%+001 0.00%+00! 0.00R+00. 0.002+001 €.00Xe001 0.008+00} 0,00K+001 0,008+00- 0.00%+00
MICY B 2.682-09 99.8 0.00X+00 0.00%+00: 0.,008+00. 1.28K-09 $.842-10 2.922-20 2.46X-10¢ 0.032¢00 1.53%-10 0.00%+00) 3.282-10i 0.008+00¢ 0.008+400} 0.008+00} 0.008+001 0.00K+0Q! 0.008+00. 0.00K+00
RIAV 1 2.028-09! 99.8 0.00X+00) 0.002+00i 0.00X+00 0.008+00 0.G0R+001| 0.008¢000 -  0.00R+00' 2.028-09: 0.00R+00" 0.008+001 0.008+001 0.008408- 0.002+001 0.00%¢00 0.00%+00! 0.002+00; 0.00%+00" 0.00K+00
PIRX g 1.802-091 99.8 1.802-0% 0.00%+00) 0.008+00+ 0.00%00 0.00%+001 0.00%+00 0.002+00} 0.G32+001 0.008+00 0.00%+001 0.00x+001 9.30K+00; 0.00R+00! 0.002+00 0.00Z+00; 0.00%+00} 0.00%+001 0.00R+00
WLYZ ] 1.792-09i 99.9 0.00K+00 1.798-09i 0.00K+00 0.008+001 0.00K+001 0.008+001 0.008+001 0.022+00: 0.00%+00" 0.002+001 0.002+00) 0,008000" 0.002+00: 0.00K¢00 0.002+00 0.008+001 0.00£¢00, 0.008+00
NIDZ : 1.69%-09] 99.9 0.00X+00 0,00R+001 2.272-10 7.932-10 0.008+00] 2.58%-101 2.558-10| 0.00800: 0.00K+00 0.008+00i 1.2¢2-10) 0.002+00 0.00E+001 0.00%+0] 0.008+00 0.00R+001 0.00K+00: 0.008+00
NIGX 1 2,61E8-091 99.9 1.21X-10 2,70%-10! 0.002+00" 0.00E+00 0.008+00} 0.008+001 0.00%+001 0.098+001 0.008400° 0.002+001 0.00R+00| 0.008¢00+ 0.00%+00% 0.00%+001 0.00%+00 0.008+00} 0.008+00i 0.008400
NIFZ i 1.09K-091 99.9 0.008¢00 0.00R+001 1.38£-10. 0.00K+00 0.00R«001 0.008+001 0,008+00i 0.002+001 0.00X¢00: S.64X-10) 0.00%+00!} 0.00200: 0.008¢001 0.00%00| ).912-201 0.008+001 0.008+00¢ 0.008+00
O1EV - 9.268-101 99.9 0.00%+001 0.00E+00t 0.00E+00 0.00E+00] 0.00R+001 0,00K¢00! 0.00%+00} 0.002+00: 9.00B00" 0.00R+001 0.008+001 0.008+00 0.00%+00! 0.005+00 0.002¢001 0,00%+00¢ 0.008+00 0.008+00
OXCZ : $.622-10 99.9 0.00X+00 0.00R+001 0.00E00- 0.002+00 0.008¢00 0.008+00} 0.002+00] 0.£0R+001 0.008+00: 0.00X+00] 0.00X¢00 0.00X+00" 0.008¢001 0.00%+00 0.00R+00 0,00K+001 0.008+00? 4.178-10
NINZ $.34%-10 99.9 0.00K+00 . 8.34K-101 0.00E+00 0.002+00 « 0.008+00 0.002+001 0.002¢00} 0.00%+001 0.00%+00; 0,008+00} 0.00X+00 0,002+00; 0.008+00} 0.002¢00| 0.002+00) 0.0020001 0,008+00+ 0.00E+00
PRYX 7.922-10 99.9 7.92%-10 0.00R+00! 0.002400. 0.00%¢00 0.00+00 0.00K+00 0.002+00) 0.0C2400: 0.008+00. 0.,008+00| 0.002¢00 0.002¢00: 0.002+00) 0.002+00 0.008¢00 0.00R+00§ 0.008+00: 0.00E+00
NX¥YZ €.5S-10 100 0.00%400 0.00%+001 3.798-10 2.762-10 0.008+00 0.00K+00 0.008+00} 0.(0%+00! 0.008+00 0.002+00} 0.00E+00 0.008+00 0.008+001 0.00%+00 0.00%+00 0.00R+001 -  0.002+00 0.00E+00
o1rz * 5.358-10: 100 0.008+C01 0.00R+00i 0.008+CO 0.008+00} 0.002+00! 0.002+00) 0.008000; 0.£08+00+ 0.008+00 0.008+00! 0.00E+00} 0.00R+00 0.005+00i 0.00E+00 0.002+001 0.008+00] 0.00R¢00 0.00E400
oxrv } 4.772-10) 100 0.00%+00 0.00R+00} 0.00E¢00 0.002+00 0.002+00] 0.00%+001 0.002+001 0.002+00: 0.00B+00° 0.008+00! 0.00K+00| 0.008+00 0.00K+00; 0.003¢00 0.008+001 0.002+001 0.002+00 2.312-10
PIDZ H 4.758-10) 100 0.00X+00 0.00%400i 3.162-10 1.592-10 0.008¢00| 0.00X+001 0.00R+00s 0.£02+00 0.00K+00 0.008+001 0.00K+001 0.008+00. 0.008+00 0.005+00! 0.008+00| 0,002+001 0.00K+00* 0.008+00
PRFV : 4.622-101 100 1.16X-10 0.00%+001 0.008+00 7.632-22] - 0,002+001 0.008+001 0.008000i 0.003¢00- 0.005+00 1.368-10} 0.002+00 0.00%+00. 0.002+00} 0.002.00/ 1.)12-20) 0.008+001 0.00E¢00: 0.008+00
PRIX i 4.278-101 100 4.272-10 0.008¢00; 0.002+00 0.002+001 0,00R¢601 0.00E+001 0.00X+00: 0.C0R+00 0.00K+00 0.008+00! 0.00K+00 0.00%¢00: 0.008+001 0.00F+001 0.002+00 0.00K+007 0.00E+00: 0.008400
PRUV 1 4.24%-101 100 0.008+00 2.928-101 0.008+00 0.002+00 0.00%400 0.00K+00 0.00K+001 0.(0R¢00- 0.00%00 0.008+00} 0.00R+00} 0.00%00+ 0.008+00. 0.00%+00| 0.00K+00) 1.328-101 0.00K+00: 0.008+00
HIAX ] 3.958-101 100 2.08K-10 0.00X+001 1.12K-10 7.482-11 0.002+00 0.002+00 0.008+001 0.(02+00: 0.008+00 0.00%+00} 0,00K+00 0,00%+00- 0.002+001 0.002+00! 0.008400} 0.00Z+00¢ 0.008+00¢ 0.00K+00
PIFX ] 3.692-101 100 0.608+00 0.00%+00! 0.00%¢00 0.00E+00 0.00%¢00 0.008400 0.008+00} 0.C0Bw00} 0.00%+00 0.002+001 0.008+00| 0.00%400: 0.008+00i 0.00%+00] 0.008+00( 0.002+00) 0.008+00° 0.00%+00
NIRZ 1 3.638-10} 100 0.008¢00 0.00R+001 0.008+00 3.638-10 0.008+00! 0.00K+001 0.00E+001 0.¢0R400; 0.00%+00 0.00K+001 0.00K+00( 0.00%+00. 0.008+001 0.00R.00% 0,008¢00¢ . 0.00E+001 0.008e00! 0.00E+00
0IDZ ¥ 3.618-101 100 0.00K+00 0.008+001 0.008+00 0.008+001 0.008¢00) 0.005¢001 0.008001 0,£02+00; 0.,008+00" 0.00%+00) 0.008+001 0.002+00 0.00E+00) 0.002+00) 0,008+001 0.00800] 0.00%+00. 0.00K+00
MRCX \ 2.012-101 100 0.002+00 0.00R+00i 1.163-10" $.472-11 0.008+001 0.00K+00} 0.00B+00] 0.¢08+00° 0.008+00 ©0.008+00! 0.00%+001 0.00%+00" 0.00%+001 0.00r+001 0.008+00; . 0.008+00i 0.002400- 0.00K+00
(= 3 1.988-20¢ 100 0.002¢00 0.008+001 1.472-10 $.102-11 0.008001 0.00E+001 0,002+00) 0.¢€0%+00" 0.008+00° 0.008+001 0.002+001 ©.00%+00 0.008+005 - 0.00%X:00} 0.00K+00; 0.008+001 0,002+00 0.00E+00
NRHV B 1.18K-10¢ 100 0.00E+00 1.388-101 0.008000 0.002¢00 0.008+00) 0.008+001 0,008+00! 0.603+00. 0.008+00 0.00%2+00, 0.00K+001 0.00%400" 0.00%+00¢ 0.002:00) 0.002+00) 0.008¢00; 0.00R+00~ 0.00Kk+00
HICZ . $.338-111 100 0.002¢00 0.008¢001 0.008¢00 $.332-11 0.008+001 0.008+001 0.008+001 0.¢02+00! 0.00K+00. 0.008+00} 0.00R+001 ©.002+00" 0.008+00} 9.00R+00i 0.008+00| 0.008+00¢ 0.00%+00- 0.00K+00
PIHV i 1.188-121 100 0,002+00 0.008+001 9.00E¢00. 0.008+00] 0.008+001 0.00%+001 0.00%+001 ©.(02+00° 0.008+00 0.002+00. 0.00R+004 0.008+00 0.002+00; 0.008.001 0.00E+001 0.008+001 0.00%¢00 0.00%+00
TOTAL COP*'S: 9.192-061 2.118-06 9.798-071 9.27E-07 $.392-07 . $.198-071 4.452-071 4.212-07} 2,$18-07 1.958-07 1.438-07! 1.812-071 1.7€%-07: 1.712-07; 1.655.¢7) 1.592-07 1.832-07; 1.452-02: 1.338-07
Truncatica Preq: [ 1.002-10 1.00K-101 1.008-20° $.00R-11 1.00E-10]| 1.008+101 1.00E-10] 5.(08-10° 1.008-10 1.008-101 1.008-101 1.002-10: 1.00%-101 1.008-10! 1.008-19] 1.008-10! 1.008-10¢ 2.00E-10
Unacct Freq: @ 9.182-04! 1.198-041 3.338-05t 8.93E-08 3.078+051 $.322+08| 4.35B-051 4.108-05] 7.08-07¢ 3.738-08 4.258-05¢ 3.31K-051 2.332-0% 4.248+0S! 8.54R-051 2.202-081 1,74E-051 3.93E-05 €.958-07

. Unacce Freq ! 1007 $6.31 21 96.4 36.5!} 110.2¢ 95.41 99.7! [IERT 194.3 231.81 132.61 132.3 247.8: 3160 142.3; 113.8° 391.9° s2

ACOMULATIVE 22.91 33.6% 43.7 $2.81 $8.8¢ €3.3° €7.8. L 73.1 75.1: 77.18 79 80.9 52.7! $4.4. $6.1 87.6 39.1
\TVA\NO00482.XLS.6/4/96 '
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PO

P
Imitiazore  “IOCA [xr3 200V STOCA TS00PA FLPHL 1o 150003 PRFO tues . ISLOCA, Li21] Les ey ... EocA S Veaa  uiex . ti® FLasy -
1., Frequency 3.322-04 $.27E-08 3.692-02 4.018-0) " 3.598-02 1.22E-02 $.66E-04. 4.478-02 1.088-02 9.088-3) 4.64£-08" 2.20E-03- 1.07£-04 3.17E-05 5.66£-03 9.:_35:_ 2.148-02 3.532-0) __Lsx_t-o_::_ 1...0: o. -5 v e
m= - - - -t = - S - ""s-.
aisv 0.00E+00 0.00£+00 0.00E+00 0.00E.00__ . 5.97E-08 2.162-08 0.5CE.00" 3.30£-08_ ___ :.036-08 0. G3Ewg0, 0-00£:00 _3.00E.00 9.00Es00__ . © 0CE-00,  0.00E0 87GREN. T g gog.00_ . :.70£-09. 1,69E-09" 0.00E+90
v e e e s e s, __’_°,~ ~ == 30500 =5 3ot-10 788809 . ;._:_-_09 ..zzs as  rennn-00E00 2.10E-09 7.30E-09 s i88-99 S.30E.09_ s.C7EEY ..ou: 09 5. ou: xo ‘ ozc. w. o 3er.1e ANSTEC
wiav ~ 7T 7T "T5.60E00 0 o0E-00 .3SE-10 060800 . §.-3E-09_ ~ 1-17E:-30 e L DE0y L 8iE0y_ __Ties 9.08£:00 2:998-09 00000 70.30E00, % 96E200 o.¢cEfe.  TTILSiEdy T k0] "saeear0)  a.0uEns
o e S ies.00 5 505:00 55500 . 30500 5.00E.00 5. 008+00" 0.008500" 0.008+00 0.60Es00 '5.00€-00 2.00£+00 0.008+00- 5.20f+00 & 26Z.00_  0.0CE'®d  "3.00£.09 0.002.00_ ' ¢.208+00 0.00Es3C A‘PER?URE
Plex_ . 0,00E.00 9.09E+00 5.00£+00 0.008+00 2.908+00 0.00€+00 0.09%+00 0.00E+00 0.00£+00 0.00E+00 __ __ 9.00£+00 3.00K+00° 9.00E+00 0.00E+00  __ 0.00£+00_ _ 0.0CE:% 0.00£+00 0.001<00  0.00E+00 9, 00E 56|
sV T TTT g oor.00 8.00E+00 1.728-09 0.008+00 S.38E-09 1.405-08 1.308-09° __ 2.49E-09 2.A78-09 83659y 9.00£:00 3.40E-09: 0.00Ee00. __ 0.3CE.00 _ _ 1.23E-10 0008486 0.00£-00 440r-10 . 3sz-16. . 9.00K+00)] ﬁ@
owev . 1.33-08 4.03E-09 SaToy Il §.278-10_ 1.55€.10 _ s.ug-os: 1.538°09 12809, L.0E.09 ___ 0.00€:00 Simoss.aseey . e.eik0y | Gaers 0,008 360010, 4SEEI0 T 4.seE-10 0 1900 C&
eV 0.00E+00 0.00E+00 2.36K-09 2.12£-10 i.216-09 4.927£-10____ 0.008+00" 3.31E-09" 7.238-09 __ 1.33E-09 0.90E:00 0.008400.  0.00£+00 0,00E«00_ ~ " T9.00E.00 _ 0.008+%¢ 77333509 6 15E-10 | €.17B-10  €.37%-13
o018V " 0.00E+00 0.00E+00 2.32K-08 2.838-09 TUIE-0y . 1.518-08 3.008+00: 2.38K-09_ 3.398-09 3.582-09 0.00E+00 0.00E+00 0.00E+00 0.308.00  _3.188-09 0.0 acE% AE-10 2.038:10  3.43E-10 0.962+¢0|
pICV T 0.00E~00 0.00+00 0.00E+00- 9.00E+00 4.)8E-09 0.03E+00 0.00K+00 S.658-09° 0.00E+00 0.00E+00 0.00E+00 1.062-08: 0.00E+00 0.00£+00 __ _ 0.00E+00 "0, 00E¢ 0.00E+00 0.00K+00 0. coz.oo ©6.008+00 it% AV&“G%‘@ on
PIEV 0,00E+00 0.00E00. 1.845-08 0.00E+00 .352-08 $.332-09 1.675.09° 3.688-10 S.382-10 1.04E:09 0.00K+00 9.00£+00: 0.00E+00. 0.002+00_ 1.77E-09 0.00B+3) 1.01Z-10 S.6CE-10 S 64E10 50550 Aperaure Ceard
PIAV 0.00E«00 0.002+00 0.002+00. 0.005+00 3 90E400 0.00E+00 0.00K+00? 0.00%+00. 0.00K+00 0.00E+00 0.00K+00 0.00E+001 0.005+00. 0.0CE+00 0.00£+00 0.00830 0.00T+00° 0.00E+00 0.00£+00 0.00E+00
PIRV ©.00£+00 0.00K+00. 2.00T+00: 0.C0E+CO 3.S0£000 0.008+00 0.00£¢00! 1.018-10" 0.002+00: 0.00E+00 0.00K¢00- 3.078-09: 0.00E¢00" 0.902+00 0.00E+00 0.0CE30 0.008+00 0.008+00 0.00E+00 3.00£.00
LIV T 10E-08 % €55.09° 3.008+00- 0.00L+00 = 30E<00 0.00E+00 0.002+00° 0.00K+00" 0.008+00 0.00E+00 0.00E+00° 0.00K+00; 2.288-08° 1.928-08 0.00E+00 0.008+30° 0.00E+00 0.00E+00 0.00E+00 0.00E¢00
rirv 0.00K+00° 0.008+00: 4.772-10! 0.C0Ke00 2.59%-09 1.032-09° 0.002+001 0.00K+00¢ 0.008+00- 2.292:10 - 0.00K+00" 0.002+00} 0.00E+00: 0.00Z+00- 3.00E+00 0.00Ee0 0.008+001 1.312-10 1.305-10 0.008+00
HIBZ 0.00E+00 0.00X+00. 0.008+00: 0.00E+00 1.392-09 1.578+09 0.00K+00} 1.788-091 1.643-09- 0.008+00 0.008+00. 0.00K+001 0.00E+001 0.008+00 0.,00E+00: 0.00K+00; ©.008+00¢ 1.408-101 WYTHAT) T
NIGV 0.00E+00 0.00E+00¢ 0.002000} 0.005+00 27810 0.00E+00 0.00E+00) 1.972-101 0.00K+00i 0.00Ev60 0.00+00 4.418-091 0.00K+00: 0.008+00 0.00E+00- G.00K+20¢ 0.00K+00) 0. 00K+00" 9.00E-00 0 508100
OIAZ 3.938-09° €.06E-09! 4.55E-091 €.115-09- 3.298-10 0.008+00 0.00%001 $.51%-10s $.372-10: 0.00K100° 0.008+00" 0.00K+001 0.00K+001 0.008+00- 4.29E8-10° 8.86E-19° 1.728-101 4.59K-11; 4.S8E-11 0.00E0C0 .
Lz 0.00E+00+ 0.00L+003 0.00E+00: 0.00E+00 3.608-10 7.952-10 0.00K+00i 2.058-10 1.90E-10 7.65K-10 0.00K+00 1.468-101 0.00E+004 0.008+00 0.00£+00- 0.008¢00: 0.00%+001 2.63E-11. 1.628-11 0.00E+00
MIAZ 0.00K+C0 0.00£+00: 0.00E«00} 0.,00E+00 3.292-10 0.C0E+00 0.00%400¢ $.51%-10! 6.52E-10¢ 2,59K-09 0.008+00 4.67%-101 0.00E+00I 0.005000 6.00E+00: 0.008+00 1.2¢4E-10} S.S8K-11: S.56E-11 0.00%+00
p1GZ 0.00K+00 0.002+00! 0.008+00« 0.002+00 2.628-10 0.00Z+00 0.008+00+ 2.34%8-101 0.008+00 0.C0%+00 0.002+00 $.34%-101 0.00%+00" 0.00E+00- 0.008.00 0.008+03: 0.00%000" 0.00%+00; 0.008+00 0.00E+00
OIAX 0.00E¢03 0.00E+00 0.008+00 0.00E+08 2.30K+00 0.00Z«00 0.00£+00° 0.00E+001 0.008+C0 0.00E¢00 0.00E+00 0.00£+00. 0.00K+001 0.0C£+00 ~ 0.00E+00 1.188-11 0.00E+00" 0.00%+00 0.00E+00 0. 00500
NIAZ 0.00E+00 0.00E+00+ 0.00E+00+ 0.00R+00 ©.002+00™ 0.00E+00- 0.008+00¢ 0.00K00! 0.00E+00 0.00E«00 4.618-08 0.00K+001 0.00K+001 0.00£+00 0.00E+00" 0.00E«0dt 0.00E+00: 0008200, 5.005+00 5 00200
xC2 0.00E+00 0.00E+00% 2.12E-10! 0.00%+00 1.678-10 0.00E+00 0.002+00! 2.79E-101 6.81E-10 1.275-10 0.00E+00 0.008+00 0.COR+00! 0.008+00 0.002400. 0.00%+08: 1.288-10: 4.96-11. 4.948-11 0.008+00
[7=3 1.738-09t 3.888-301 1.512-101 0.002+00. ~0.008+00 0.00F+00 4.462-091 0.00K+001 0.00K+00. 0.008+00" 0.00E+00 3.512-10 $.195-101 4.458-10 0.00K+001 0.008¢04; 0.00K+001 2.818-111 2.80Z-11: ©.00E500
wev . 0.008¢00- 0.00R+00! 0.00K+00! 0.00E+00 0.00L+00 0.00E+00 0.008+00 0.00R¢00i 0.002+00 0.00E+00 0.00Z+00 0.00%+00 0.00K+00! 0.008+00 0.00E«00" 0.00Kéd0~ _ 0.00%00! 3.298-11: 3.38E-11" 0.008+00
NLYV 0.00E+00 0.00E+00! 0.008+001 0.00%+00 2.44E-10 3.292-20 0.00K+00¢ 0.008001 0.00K¢00" ©0.002+00 0.00E+00* 1.152-091 0.002+00i 0.00K+00 0.00E+003 0.00K¢03: 0.008+001 0.00E+00? 0.00E+00: 0.00Z+00
NIDV 0.00K+00+ 0.008+00: 0.00B+001 0.00R+00 0.00E+00 0.0CZ+00 0.008+00¢ 0.00R+001 0.00%00" 1.872-10° 0.008+00 9.008+001 0.008+001 0.008+00 0.008+00" 0.008i03. 0.008+00! 4.40E-11° €.382-12. 0.00800
0182 0.008+00: 0.008+001 1.832-09¢ 0.00E+00 3.00E+00 $.$12-10 0.00E+00! 0.008+00: 1.158-10 0.002:00 0.008+00" 0.008+001 0.00%+001 0.008+00 0.008+00" 0.00Z+09- 0.008400i 0.008+00* 0.002+00" 0.00E+00
?152 ©.00E+00" 0.00E+001 1.072-09. 0.002+00 2.03E-09 4.92E-10 0.00%+00° 0.60B000} 0.00800° 0.00£+00 0.00E+00" 0.008+00¢ 0.C0E+00; ©.00E00 3.00E+00 0.00E¢0d 0.008¢00. 3.678-11¢ 3.65K-11 0.008+00
PIAZ 0.00%+00 0.00L+00" 0.00%+00; 0.00E+00 0.00E¢00 0.005+00. ©.002¢00! 0.00K+001 0.008+00. 0.008+00 0.008+00" 0.00E+001 0.00K+001 0.00£000: 0.00E+00" 0.00E+00 0.00E00 0.00+00: 0.00E+00 0.00Le00
NIFV 0.00K+00. 0.00E+001 0.00E+00 0.00K+00 5.298-20 2.35E-20. 0.008+00L 0.00E+001 0.005400} 0.068+00 0.008+00 0.00Z+001 0.008+001 0.008+00 0.00E+001 0.008¢00°  _ 0.00E+004 3.638-111 3,631, 0.008+00
IR - 0 ©.00K+00; 0.008+001 0.00K+00 0.00K+00" 0.008+00 0.00%+00¢ 0.00%+00 0.008+00 0.002+001 0.003+001 0.00E+00 1.553-10 0.00K+00 0.00E¢00. 0.00K+00} 0.008+09; 0.00R+001 0.00X+001 0.008+00! 0.008+00
NIEV 0.00E+000 ©.00+001 0.008+00 0.00E+00 2.008e00 2.35K-10t 0.00E+00 0.00E¢00 0.00K+00 0.602+00: 0.00%¢00 0.008+00 0.008¢00 ©.002+00! 0.00K+001 0.00R«001 0.00K+001 1.228-111 1.228-11} 0.00K+00
NIRV 0.00E+00} 0.00%+00i 0.00K+00! 0.00%+00 0.00K¢00 ©.00E+001 0.008+00 0.00K+00 0.00%¢001 0.002+001 0.00X+00 1.012-09 0.C0R+00 0.00K+00: 0.008+00| 0.008409} 0.00X¢00} 0.00%+00t 0.00%+00s 0.002+00
orrv 1.292-09! $.63K-091 0.008+001 7.20%-10 ¢.00E+00 ©.002+00" 0.002+001 0.00R+00 0.002400" 0.00200¢ 0.00%+00" 0.00%+00} €.95%-101 4.052-10 0.00E+001 0.00E:03: 0.008+001 0.002+001 0.00E+00. 9.00E+00
orev . C1E-09° 5. 43E-10F - 1.20E-101 1.545-10 2.00E+00 0.00L+00. 0.00K+00 0.00Z+00 0.003+00" 0.008+00. 0.008+00- 0.002+00 1.492-09! 1.082-09- 2.87E-101 2.668:11, 6.00+00 0.00E+001 0.00K+003 0.008¢00
i 0.00E+00! 0.008+001 0.00E+00| 0.00E+00" 0.00£00 0.00E+00? 0.00K+00 0.00E+00 1.422-101 0.002+00% 0.003+00 0.00K+00 0.09%+00! 0.002¢00, 0.002+00] 0.00K«081 0.002+00 1.212-111 1.218-11: 0.008+00
oLrz 3.09E-09¢ 5.61%-101 0.00E+001 0.00K+00 0.00K+00 0.002+00 0.008+00 0.00%+00| ©0.008+00+ 0.00L+001 0.008+00 0.00E+00 1.85%-091 1.222-09; 0.008+001 0.00R¢00} 0.002+00 0.00R+001 0.002+00 0.00Z+00
PIDV 0.002+00! 0.00K+001 9.22%-101 0.00%00! 0.00K+00 0.008+001 0.00%+00) 0.00%+00) 0.008+00¢ 0.008+001 0.008+00 0.00%¢00 0.008+00 0.008+00: 1.05%-10) 0.00E+00! 0.00K+001 ©.008+00 0.00%+00" 0.00K+00
PIFT . 0.00E+001 0.00K+00L 0.00R+001 0.00E+00 1.388-10 0.008+00} 0.00E+00) 0.00E+001 0.002+001 0.003+00 0.00K+00. 0.002+001 0.00B+00 0.00%000} 6.00K+001 0.008+00} 0.00K+001 0.00%+00 0.008+00i 0.00K+00
w1G2 « 0.00%+00} 0.00E+00! - 0.002+001 0.00K+00! 0.00E+00} 0.008+00: 0.00E+00} 0.00K+001 0.00%+001 0.002+00! - 0.00R+00° 2.528-10 0.00R+00 0.00K+00! 0.00K+00} 0.00K+00s 0.00E+00 0.00+00 0.008+00: 0.002+00 ’
oIDV ' 2.502-091 $.3)8-10! 0.00R+001 1.188-09: 0.00X+00 0.00E+00" 0.00X+001 0.00%400 0.00%+001 00034001 0.00K+00 0.00K¢00 0.00%+00} 0.002+00- 0.00K+001 9.252411! 0.00%+00 0.00R+00 0.00%+00" 0.00X+00
o1rx 1.67E-091 0.00E+001 0.00X+001 0.00%00% 0.002+00 0.00E+00- 0.00K+00] 0.00E+00 0.002+00+ 0.0C2+00" 0.00K¢00 0.00E¢00 0.00R+00 0.00K+001 0.00R+00; 0.00K+04y 0.00K+00 0.00K+001 0.00K+00! 0.002500
=3 . 0.00K+001 0.002+00} 0.00E+001 0.002+00 0.008+00 0.00R+00! 0.008+001 0.008+00 0.008+00: 0.008+00. 0.00K+00 0.00%400 0.008+001 0.008+00" 0.00X+00! 0.00%:001 0.008+00) 0.00X+00} 0.002+001 0.008+00
L {ad 0.002+00! 0.00K+001 0,C0X+00 0.00R+001 0.00R+00" 0.002+00; 0.008+001 0.00E+00 0.00E+00] - 0.0C2+00° 0.00K¢90 0.002+00 0.00E+001 0.00%+00. 0.008+00¢ 0.003+001 0.00K+00 0.00X+00) 0.00R+00! 0.002+00
RIAV 0.00K+001 0.00E+001 0.008+00 0.00R+00: 0.00£+00 0.00Z+001 0.008+001 0.00K000 0.008+00} 0.008+00 0.002+00 0.002¢00 0.002+001 0.008+00: 0.00K+00 0.00E+00! 0.00£+00 0.00%+00| 0.00E+00! 0.00K+00
PIRX - 0.008+001 0.008+001 0.00R+00 0.008+001 0.00%¢00 0.002001 0.00K+00 0.00R¢00 0.008+004% 0.0C8+00° 0.008¢00 0.008¢00 0.002+001 0.00%+001 0.00E+00 0.00%:00} 0.008+00{ 0.00%+400 0.008+001 0.00K+00
xLrz 0.00R+001 0.008+00| 0.00E+00 0.00K+00. 0.003+00 0.002+00% 0.00E+00 0.008+00 0.00%+00: 0.0(2+00. 0.00200 0.008¢00 0.002+00 6.00K00" 0.00E+00 0.00R001 0.002+00] 0.002+00 0,00E+00; 0.008+00
NIDZ 0.00%+001 0.00K+001 0.00E+00 0.00%+00: 0.00E+00 0.00%+00: 0.00E+00] 0.00K+00 0.008+001 0.0¢2+00 0.008+00 0.00R+00 0.00%+00 0.003+00! 0.00K+001 0.00£:031 0.00R+00 0.002+00 0.002+00! 0.002+00
NIGX i 0.008+001 0.00E+001 0.00K+00 0.008+00: 4.96E-10 0.008+001 0.062+00! 7.20K-10 0.00E¢G01 0.0¢2+001 0.00E+00 0.008+00 0.00%600 0.008+00% 0.00E+001 0.00R+00) 0.002+00 0.002+00 0.00%+001 0.00+00
NIrZ . 0.008+001 0.00R+001 0.00K+C0 0.002¢00° 0.00E¢00" 0.00R+001 0.008+001 0.00K+00 0.002+001 0.0CE+001 0.00E+00 0.00K+00 0.00E+001 0.00%+001 0.238+00) 0.008¢001 0.00E+00 0.00E¢00 0.002+00} 0.008+00
o1EV z 0.00E+00¢ 0.00R+00 0.00E+00 9.2¢8-10" 0.002+00: 0.002+001 0.00K+001 0. 002+001 0.008+00) 0.0(E+00" 0.008+00 0.00E+00 0.00K+001 0.00Z+00! 0.008+001 0.00Z+00! 0.00%+00 0.00E+00 0.00Z+00! 0.002+00
=3 F 4.43%-10) 0.00E+00 0.00E+00 0.008+00 0.00Z+00 0.00K+00i 0.00K+001 0.008+00] 0.002+001 0.01K+00} 0.00%+00 0.008+00 0.00E+00 0.002+00° ©0.00R+00) 2.46K-121 0.00E+00 0.00£+00] 5.00E+00] 0 008200
WIEZ . 0.00%+001 0.008¢00 0.00E+00 0.00%¢00 0.902+00 0.00K+001 0.0080001 0.008+001 0.002+00| 0.0(2+001 0.00E+00 0.00X+00 0.00K+00 0.002+001 6.00E+00 0.00K:08] 0.002+00 0.00%+00 0.00K+001 0.00E+00
PXrX : 0.00R+00} 0.00E+00 0.008+00 0.008+00: 0.002+00 0.00E+001 ©0.00%+001 0.008+00 0.00%+00] 0.018+00: 0.008+00 0.00E¢00 0.00¢00 0.0084001 0.00R+00 0.005+09t 0.008+00 0.008¢00 0.008+001 0.008+00
Wz B 0.002+001 0.008+00] 0.00E+00 0.008+00° 0.008¢00 0.00R+001 0.00R+001 0.008+00 0.008¢001 0.042¢00. 0.00K+00 0.002+00 0.00%+00 0.00%+00i 0.00K+00 0.008+0%i 0.002+00 0.002+00 0.00E¢00! 0.00E+00
o1rz 0.008001 $.358-10l 0.00%+00 0.002+00: 0.00E+00 0.002+00! 0.002+001 0.00K+00] 0.008+00° 0.01E400" 0.008+00 0.002+00 0.008+00 0.00%+00¢ 0.008+001 0.008:09! 0.00%+001 0.00R+00 0.005+00! 0.002+00
OXIV 2.462-304 0.008+001 0.00R+00 0.00%+00. 0.00K+00 0.00E+001 0.0024001 ©0.00K+001" 0.003+001 0.012+00 0.008+00 0.00E+00 0.002400| 0.002+00¢ 0.00B+001 0.008:00: 0.00E+00} 0.002+001 0.00E+00} ©.00Z+00
PIDZ 0.008+00| 0.00%+00) 0.00E+00 0.00R+00 0.008+00 0.002+001 0.002+00} 0.00K+00 0.00R+00: 0.08400 0.008+00 0.00%+00 0.008+00 0.008400; 0.008+00; 0.008:092 0.002+004 0.00E+00] 0.00K+00; 0.00E+00
PRIV “ 0.00E+001 0.00X+001 0.00R+00 0.00K+001 0.008+00" 0.00E+00F - 0.00R+00I 0.00E+00 0.008+001 0.0§E+00" 0.00E+00 0.00K+00 0.008+00 0.002+001 0.00B+00} 0.002+001 0.00K+001 0.002+00 0.00Z+001 0.00K+00
(3 - .0, 00E+00 0.008+001 0.008+00 0.00%+00: 0.008+00 0.00K+00: 0.002+00% 0.00E¢00 0.008+001 0.002+00 6.00E+00 0.00E+00 0.00E¢00 0.00K+00¢ 6.008+00 0.008:03} 0.00%+001 0.002+00 0.002¢00; 0.002+00
PRV i .0.00%+00 0.008400 0.008+00 0.002+001 0.00B+00° 0.008+00: 0.00%+001 0.008+08 0,008+001 0.008+00- 0.008+00 0.002+00 0.00E¢00 0.008+00i 0.00K+00 0.008K+08} 0.008+00 0.002+00 0.00R+00! 0.002+00
Iniax ~ .0.00E8+00 0.00K¢00 0.00E+00 0.00K+001 0.00E+00° 0.00£+001 0.002+001 0.00R+00 0.008+001 0.038400 0.008+00 0.002+00 0.00E+001| 0.00E+001 0.00K+00 0.002+00! 0.00%400 0.00K+00 0.00E+00! 0.00Z+00|
rix : 0.008+00 0.00E+001 0.00E+00 0.00K+00- 1.592-10° 0.008+001 0.002+001 2.118-10 0.00%+001 0.0X400" 0.002+00 0.00Z+00 0.00E+00] 0.002+001 0.00E+00} 0.002:09 0.00E+00! - 0.00Es00 0.002+00] > 5082001
N1ZZ ~0.008¢00 0.00%+00) 0.00R+00] 0.00%+00. 0.008+00 0.008+00: 0.00K+00I ©.00K+00 0.00K+001 0.022+00 0.008+00 0.00%400 0.002+00 0.00F+00. 0.00%+001 0.002:00 0,00%+00 0.008+001 0.008+001 0.008+00
0IDZ 2.40%-10 0.00E+00} 0.008+001 1.342-10. 0.002+00 0.002+00! 0.00K+001 0.00K+00} 0,.00R+00¢ 0.038+00- 0.00F+00 0.00K+00! 0.00%+00 8.008.00° 0.00E+00! €.895-12° 0.008+00i 0.008+00 0.008400, 0.00E+00
MICE 0.002+00 0.008+001 0.002+001 0.00E¢00. 0.30E+00 0.002+00! 0.00K+001 0.00800i 0.002+001 0.002+00 0.00E+00 0.002+00! 0.00E+00 0.00%+00- 0.008+00] 0.00£,09! 0.002+001 0.0CE+001 0.008+00" 0.00E°00
o1CcY 0.00E+001 0.008+00° 0.00E+001 €.005+00 0.00%00 0.00B+00: 0.008+001 0.00R+00I 0.00K+001 0.038+00¢ 0.008+00 0.00%+001 0.008+00 0.002+00" 9.008+001 0.00K:000 0.002+001 0,00R+00! 0.00E+00" 0.008+00
NIV - 0.00Z+001 0.008+001 0.002+001 0.008+00° ©.008+00 0.00L+001 0.008+00} 0.002+00} 0.00K+00i 0.098400. 0.005+00 0.002+001 0.008+00! 0.008+00i ~ 0.00E+00I 0,002:00 0.002+00§ 0.00E+00) 0,008¢00: 0.00£+00
MICZ 0.00K+001 0.00E+001 0.00R«001 0.00X400 2.002+00" 0,008+001 0.00K+00! 0.00%+00] 0.00K+001 0.00E+00 0.008+00 0.00E+00} 0.00E+00] 0.00K+00% 9.002+00I 0.008:09! 0.00R+001 0.008+001 0.00B+00, 0.00%¢00 .
PIEV - 0.00E+001 0.00ECO} 0.002+00} 0.00K00" 0.008+00 0.002+00¢ 0.008+001 0.00Ke001 ~  0.008¢00i 0.008+00 0.00K+00 0.008+00 0.C0R+00! 0.008¢00! 0.008+00} 0.008.001 0.002+00( 0.008+00 0.00E00! 0.002+00
TOTAL CO7'S: 1.29E-07] 1.118-078 1.07E-071 7.30K-08 7.088-08 6.938-08: - $.92K-081 $.862-08]1 ~ S.52K-08} S.188-08 4.633-08 4.24%-08 4.0SE-08! 3.342.08: 1.24%-081 9.09¢;09; §.212-091 6.01R-09 S.988-09: 2.638-09
Truncatics Fre 2.00E-101 2.008-10% 1.00E-101 1.00E-10 1.208-10" 1.002-10 2.50E2-101 1.00E-101 1.00K-101 1.COE=10 1.008-10 1.008-10 2.008-10I 2.00K-10 2.002-20} 1.008:12° 1.008-10i 1.008-11! 1.008-11. 1.00Z-10
Unacct Pzeq: 8.59E-071 3.762-071 1.23E-051 4.0)5-06 3.S0E-0S" 1.398-0S. 1.91K-061 2.46E-051 1.618-0S1 6.33E-06+ $.828-11 7.38E-061 3.97E-071"  3.682-07, 4.49E-061 2.988:1)° 1.06X-051 1.66E-06; 1.66E-C6, 3.352.0¢C
Unacct Preg M 6.1 3.4t 114.81 $5.3- 4343 198.5 33,31 419.9¢ 2919 1118.2 ° 176.) 3.8¢ Lt 362.4! i 1N 276,21 277.6. 3519.7
YCONULATIVE 90.51 91.7" 92.8, .6 94.4 95.2 95.8° 96.S* 97.1. $ 97.6 2.1 98.67 99¢ 99.4 99,51 9.6 .7 99.8! 99.8: 9.8
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Initaators  LIB LIA 1118 LI B FL223C vt uIs
I.E. Prequency s5.74L-03 5.748-03 $.74£-0) S.745-0) 2.052-06 6.67E-04" 1.238-04 €.S8T-04 €.535-04
POS: :
2L nisv 3.54E-11 3.548-11. 3.548-11+ 3.548-11. 0,008+0¢C 0.008+00 0.008¢00+ 4.028-12 4.028-12
( o1av 6.53£-30 .518-20 €.51K-10; €.512-10 0.00E+0C 0.00E+00 1.085-11 7.738-11 7.73t-11
) HIAV S.97E-10 5.158-10 S.1SE-10 5.158-10 0.008400 3.30E-CY 5.92K-10- 5.868-21 S.80K-11
PLYX 0.00L¢00 C.00K+00" 0.00E+001 ©0.005+00+ 0,00E+00 C.00E<00 0.00E+00. 0.008+00 0.008+00
PICX 0.00E«00 0.002+00 0.0CZ¢00- 0.008+00 0.00E+0C 0.00E+00 0.00E+00° 0.00E+00 0.002+00
PLFV 0.00E+00 0.00%+00" 0.00E+00" 0.002+00 $.375-11 1.11E-10 0.008+00° 0.00E+~00 0.008¢00
R oLV 1.282-10 1.28E-10° 1.288-10° 1.217-10 0.00E-0¢ C.00E+00 €. 38E-12 T.458-11 1.452-11
KRGV 4. 441-10 4.44K-10. 4.44E-10 4.482-10° 0.00%.0¢ 0.00E+00 8.525-12 S.30E-11 S.308-11
018V 2.33E-10 2.331-10, 2.33E-10 2.338-20 1.518-12 0.00E~00 3.485-12" 3.656-11 3.655-11
PIGV 0.00E-00 0.008+00" 0.008+00¢ 0.008+00 1.90K-10 0.005+00 0.008400° .005+00 0.008+00
PIEV 8.2¢2-11 3.16K-11° 3.16E-11. $.1¢2-11 3.908-10 9.00E+00 1.17%-12. 9.27E-12 9.278-12
PIAV 0.008+00 0.00%+00. 0.008+60° 0.008+00 0.008+00 0.00E+00 0.00%+00. ©.00K+00 ©.00K+00)
PIHV 1.292-11 1.288-11: 1.28K-11¢ 1.288-11" 0.008+00 0.002+00 0.008+00: 1.465-12 1.46%-12
oLV 0.00%+00 0.00%+00} 0.005+00" ©.008+00+ 0.008+00 0.005+00 0.00E+00 0.005+00 0.008+00
PIFV 0.00E«CO . _ 0.00K+00: 0.005+00 0.008+00" €.058-1C 5.00E+00 0.00K+00" 1.025-12 1.022-12
MIBZ 0.008+00 0.008+007 0.00%+00- 0.008+00+ 0.00%+00 0.005+00 0.00£+00 0.00K+00 0.00K+00
v NIGV 0.00E,00 0.00E+00: 0.00T+00" G.00E+00 0.008+00 0.00E+00 0.00%+00" ~0.00L+00 0.00K+00
OIAZ 4.62L-11 4.62K-11¢ 4.62E-11- 4.625-11 0.00%00 0.00%+00 9.39%-1) 5.248-12 5.24K-13
PLFZ - 0.00E+00 0.008+00} 0.008+00° ©.00800 €.248-12 2.00E+00 0.00B+00: - 0.00E+G0 0.00E+00
KIAZ 3.332-11 3.328-11: 3.328-13° 3.325-11 0.00%2.00 1.258-10 5.338-11 3.778-12 3.772-12
PIGZ 0.00Z+00 0,00K+00. 0.008+00° 0.00E+00- 1.385-31 0.00E+00 - 0.00+00* 0.00K+00 0.00K+00
01AX ©.00Z+00 0.00K+00" 0.00E+00" 0.00K+00- 0.008+00 0.00Z+00 0.00K+00 0.00E+00 0.00%+00
NIAZ 0.00E+00 ©.00E+00; 0.008+00! 0.00K+00- 0.002-00 G.00E+00 0.00L+00" 0.00K00 0.002+00
KXCZ » 3.445-11 3.448-11" 3.44%-111 3.448-11 0.00E+00 2.00E+00 7.672-13- 3.91K-12 3.918-12
oLcz 1.228-11 .1.21%-111 1.1318-111 1.112-31: 0.008+00 0.00%+00 0.008+00+ 1.26K-12 1.261-12
Wy 0.008+00 0.00K+00! 0.008+00° 0.008+00 0.008+00 ©0.00E400. 1.65%-11: 0.00E+00 0.008+00
NLYV : 0.00K+00 0.00%+001 0.008+005 0.008+00- 0.008+00 ©.00K+00: S.85K-12; 0.00K+00 ©0.00%¢00
NIDV T 0.00K+00- 0.008+00 0.008+00} ¢.008+00" 0.00E+00. 0.00R+00+ 3.06T-121 0.00%¢00 0.00%+00
o182 - 0.00K+00 0.008+00 0.00K+00! 0.008+00° 0.00K+00 0.00R+00" 0.00Z+00; 0.00K+00. 0.002+00
PIBZ . ©0.00K00 0.00E+00 0.008+00! 0.008+00: 9.588-11 0.00%+00" 0.00Z+001 0.00K+00° 0.00%+00
PIAZ i ©0.008+00 0.008+00 0.008+001 0.00£+00¢ 0.008+00 0.00%+001 0.00K+00! 0.00E+00- 0.00%+00}
NIFV . 0.00%+00 0.00%+00 0.00%+00" 0.008+00" 0.00%+00 0.008+00" 0.008+00: ©.00R+00: 0.002+08
PINZ 0.00T+00 0.00K+00 0.00E+001 0.00K+00. 0.00K+00 0.00K+00. 0.008+007 0.00%+00 ©0.008+00
NITV 0.002+00 0.00K+00] 0.00%+00! 0.00%+00 0.00E+00 0.00K+00! 5.528-13? 0.008+00 ©0.00%+00
WIRV 0.00K+00 0.002+00% 0.008+00i 0.00K+00" 0.00K+00- 0.00%+00" 0.00R+00: 0.00K+00 0.008¢00
o1rv 0.00%+00- 0.00K+00i 0.00%+00" 0.008+00" 0.00E+00 0.00%+00, ©.00%+001 ©0.008+00" 0.00E+00
* Joxev 0.00K.00 ©0.00X+001 0.00%+00° 0.008+00, 0.003+00 0.00K+00. 0.00E+001 0.00E+00: 0.008+00
NXFV N 0.00K+00 0.00K+00 0.00%+00" 0.008+00. 0.00%+00 0.00K+00, 0.008+00} 0.00K+00¢ 0.002400
oLrz : 0.00K+00: 0.00%+00 0.008+00; 0.00%+001 0.00%+00: €.00%+00" 0.008+00! 0.00E+00¢ 0.002+00
IOV 1.13%21 1.138-111 1.13E-120 1.138-11% 0.00E+00 9.00%+00: 0.008+00" 1.288-12" 1.288-12
PIvZ T 0.008+00. 0.00K+00 ©.00Ke00 0.00%+00} 4.598-11, G.00K+00, 0.00%+001 0.00%+00. 0.00K00
X1GZ : 0.00£+00: 0.00K+00 0.008+00] . 008+001 ©.00%+00 0.008+00} 0.00K+003 0.008+00} 0.00%+00
010V : 0.00%400" 0.00K+00 0.00%+00 0.008+00} 0.00K+00+ 0.00R+001 0.002+00 0.008400° 0.00K+00
orx 0.00K+Q0: 0.00K+00 0.00K+00 0.00E+50. 0.00K+00 0.00%+00} .00%+00 0.008+00+ 0.00K+00
. (=] 0.00K+00! ©.00%+00 ©0.00%500 0.002+00: 0.00%+00: 0. 00%+00) 1.438-12 ©0.008+00" 0.008+00
) MIcY 0.00K+00! 0.00X+00 0.008+00 0.008+00) 0.00%+00" 0.00R+00} 0.00E+00 0.00%+00" 0.00K+00
MIAV 0.00%+00" 0.00K+00 0.008+00 ©.00Ke001 ©.002+001 0.00%+001 0.00%+00 0.00E+001 0.008+00
21X 0.00E+00} 0.00%+00 0.00%+00 0.008+00¢ 0.00K+00t 0.002+001 0.00%+001 0.008+00j 0.00K+00
NLYZ . 0.008+00 ©.00E+00 0.00E+00! 0.00E+00" 0.002+00 0.008+001 0.00R+00: 0.00E+00" 0.008+00
NIDZ . 0.008+00. 0.00K+00 0.008+00 0.00E+00; 0.00E+00 0.008+00! 0.00E+00! 0.00F+00" 0.00X+00
NIGX : . 0.00Re00! 0.008+00 0.00%+00: 0.G0T+00" 0.00%+00. 0.00%+001 0.00+00; 0.008+00" 0.008+00
NIrz - 0.00R+00° 0.00%+00 0.00Z:00 0.00K+00" 0.00%+00 0.008+00: 0.00R+001 0.00K+00: 0.008+00
orxv ' 0.00K+00 0.00K+00 0.008+00 0.00X+00, 0.00£+00: 0.00K+001 0.00Ke00: 0.008+00i 0.00%+00)
oxcz ) 0.00%+00+ 0.00K+00 0.008+00 0.00K+00 0.008+00., 0.00%+00; 0.00%+00 0.008+00; 0.00%+00
NIRZ 0.00R+001 0.00K+00 0.00%+00 0.008+00 0.00%+00. 0.00K+G01 0.00K+00 0.008+00i 0.00K+00
PRFX 0.00X+00" 0.00E+00 0.00%+001 ©0.008+00° 0.008+00" 0.00K+001 0.00%+00 0.00K+00¢ 0.00%+00
xxrz T+ 0.00Xs00 ©.00K+00 0.00%+001 0.00K+00- 0.00%+00 0.008+00. 0.00%+001 “0.00K+00° - 0.00K+00
o1rz 0.008.0C 0.00E+00] 0.00E+00; 0.005+00 0.008+00 0.00E+CO 0.00K+00: 0.C0E+00 0.00K+00
ozrv 0.008+00, 0.008+00 0.00%+00§ 0.005+00: 0.00K+00. 0.00K+00: 0.00%+001 0.008+00: 0.008+00
PIDZ : 0.008+00, 0.00K+001 0.008+00i 0.00K+00- 0.00%+00, 0.002+00" 0.00%+00: 0.008+00. 0.008+00
PIrv T 0.00K+00. ©.008+00} 0.008+00 0.00%+00% 1.66K-12¢ .00+ 00! 0.008+00 0.008+00% 0.008+00
PREX < 0.003+00. 0.00K+004 0.00%+00 0.008+00! 0.00K+00¢ 0.00%+00! 0.00%¢00 0.00R+00" 0.008+00
PRV ] 0,00%+00. 0.008+00! 0.00E+00 0.00K+00+ 0.00%+00: 0.00K+00} ©0.008+00 0.002+00} 0.008+00
MIAX i 0.00%+00 0.00%+001 0.008+001 ©.008+00; 0.002+00. 0.00E+00- 0.00%+001 0.00K+00- 0.008+00
PIFX . 0.00%+00. 0.008+00! 0.008+00! 8.008+00- 0.00%+00: 0.008+00" 0.008+00; 0.00K+00 0.00%+00
N1XZ 0.00%+00 0.008+001 0.008+001 0.00Ee00 0.008+00- ©.00K+00: 0.00%+00: 0.00%+00. 0.00E+00
oinz 0.00k+00 0.008+00. 0.008+00- 0.008+00 0.00R<0D 2.00E+00 0.00E+00 0.002+00 0.002+00
e 0.00K+00 0.008+00! 0.002+00! 0.008+00" 0.005+00 ©.00K+00" 0,00K+00- 0.00K+00 0.00K+00
oIcv 0.00K+00 0.00K+004 0.00K+007 0.00K+00: 0.008+60 0.00K+00; 0.008+00" 0.00K+00 0.008+00
NEHV 0.008+00 0.00E+001 0.008+001 0.008+00 0.002+00 0.00K+00; 0.008+00; . 0.008+00 0.00E+00
NICZ 0.00K-00 0.008+00° ©.008+00- 0.008+00 0.008+00 0.008+00" 0.00Z+00, 0.008+00 0.00K+00
PIHV 0.C08+00 0.008+00} 0.00%.00 0.002+00" 1.188-12 ¢.008+00" 0.00%+00 0.00K+00 0.008+00
> TOTAL CDP'S: 2.328-09 2.24%-09) 2.24K-09 2.24%-09 2.032-09 1.832-09 7.072-10. 2.612-10 2.61%-20
Truncatica Fre 21.008-11 1.00K-22" 1.00%-11. 1.00K-11" 1.008-12 3.008-10° $.00T-13% 1.008-12. 1.008-12
Unacct Preq: 1.77£:06 1.772-06} 1.778-06. 3.77-06 7.36K-09 %.878-06 1.328-08 2.078-07+ 2.078-07
Unacct Freq M 764,86 792.6 192.7 92,6 3.6 103C.98 8.1 793.2 7931
ASRRLATIVE 0.9 99.9 95.9 99.9 300 100 100 300 100
<< 4 e
\TVAWO00482.XLS.6/4/96
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