
TORNADO HAZARD REVIEW 
SAN ONOFRE UNIT 1 

FINAL REPORT 

Prepared for: 
Southern California Edison Company 

Prepared by: 

2FM5 Engineering and Research, Inc.  
2175 N. CALIFORNIA BLVD., SUITE 625 
WALNUT CREEK, CALIFORNIA 94596 

JUNE. 1990 

9009 10 90083 1 
PDR ADOCK 05000206 
F PDC



TABLE OF CONTENTS 

Page 

Table of Contents ii 
List of Tables iv 
List of Figures v 
List of Acronyms vi 

1.0 INTRODUCTION AND SUMMARY 1-1 

1.1 Background 1-1 
1.2 Approach 1-4 
1.3 Summary of Results 1-6 

2.0 TORNADO RISK ASSESSMENT METHODOLOGY 2-1 

2.1 Tornado Hazard Evaluation 2-2 
2.2 Tornado Wind 2-6 
2.3 Tornado Missile Impacts 2-9 
2.4 Plant Reliability Model 2-15 
2.5 Evaluation of Upgrades 2-24 

3.0 SHUTDOWN SYSTEM DESCRIPTIONS 3-1 
3.1 Reactor Coolant System 3-2 
3.2 Volume Control and Charging System 3-3 
3.3 Auxiliary Feedwater System 3-10 
3.4 Main Steam System 3-16 
3.5 AC and DC Power Systems 3-20 
3.6 Instrument Air and Nitrogen Systems. 3-27 

4.0 PLANT STRUCTURES DESCRIPTION 4-1 

4.1 Control Building 4-1 
4.2 Turbine Building 4-3 
4.3 Ventilation Equipment Building 4-4 
4.4 Plant Vent Stack 4-4 

ii R108-89-14-02C



TABLE OF CONTENTS 
(continued) 

5.0 RESULTS AND CONCLUSIONS 5-1 
5.1 Risk Assessment Results 5-1 
5.2 Cost Benefit Analysis 5-6 
5.3 Operator Actions 5-7 
5.4 Control Building Evaluation 5-7 
5.5 Tornado Upgrade Risk Evaluation 5-9 
5.6 Conclusions 5-10 

6.0 REFERENCES 6-1 

Appendix A - SONGS 1 Event Trees 
Appendix B - SONGS 1 System Fault Trees 
Appendix C - System Cutset Summaries 
Appendix D - System Importance Summaries 

. R108-89-14-02C



LIST OF TABLES 

Table Subject age 

1 Fujita F-Scale Intensity Relationship 2-2 

2 SONGS 1 Tornado Hazard Frequency Data 2-6 

3 SONGS 1 Structural Fragility Input Data 2-8 

4 EPRI Average Missile Strike Probabilities Given a Tornado 2-10 

5 SONGS 1 Missile Survey Results 2-13 

6 SONGS 1 Missile Strike Probabilities Given a Tornado 2-14 

7 Event Initiator Frequency Data 2-18 

8 Calculated Tornado Core Damage Frequencies 5-1 

9 Calculated Base Case Core Damage Frequencies 5-6 

10 Control Building East Wall Damaging Missile 
Strike Probabilities 5-8 

11 Control Building Roof Damaging Missile 
Strike Probabilities 5-8 

iv R 108-89-14-02C



LIST OF FIGURES 

Figure No. Title e 

1 Comparison of SONGS 1 Tornado Hazard Curves 2-5 

2 Charging System Simplified Diagram 3-5 

3 Auxiliary Feedwater System Simplified Diagram 3-12 

4 Main Steam System Simplified Diagram 3-18 

5 Onsite AC Power System Simplified One-Line Diagram 3-22 

6 Onsite DC Power System Simplified One-Line Diagram 3-23 

7 SONGS 1 Structural Plan View 4-2 

8 Tornado Hazard CMF, Tornado Severity Contribution 5-3 

v R108-89-14-02C



LIST OF ACRONYMS 

AC Alternating current 
ADV Atmospheric dump valve 
AFW Auxiliary feedwater 
AFWAS Auxiliary feedwater actuation system 
AFWST Auxiliary feedwater storage tank 
CCW Component cooling water 
CDF Core damage frequency 
CRS Containment Spray and Recirculation System 
DC Direct current 
EOI Emergency operating instruction 
EPRI Electric Power Research Institute 
FCV Flow control valve 
ISA Instrument service air 
LOCA Loss of coolant accident 
LOOP Loss of offsite power 
MOV Motor operated valve 
MSRV Main steam relief valve 
MSS main steam system 
NRC Nuclear Regulatory Commission 
PORV Power operated relief valve 
PRA Probabilistic risk assessment 
PWR Pressurized water reactor 
RCP Reactor coolant pump 
RCS Reactor coolant system 
RHR Residual heat removal 
RPS Reactor protection system 
RWST Refueling water storage tank 
SCE Southern California Edison 
SEP Systematic Evaluation Program 
SIS Safety injection system 
SONGS1 San Onofre Nuclear Generating Station, Unit 1 
SWC Saltwater cooling 
UFSAR Updated Final Safety Analysis Report 
VCC Volume control and charging 
VCT Volume control tank 

Vi R1 08-89-i14-02C



1.0 INTRODUCTION AND SUMMARY 

San Onofre Nuclear Generating Station, Unit 1 (SONGS 1), operated by Southern 

California Edison Company (SCE), has unresolved issues associated with Systematic 

Evaluation Program (SEP) Topics 111-2 and III-4A regarding "Wind and Tornado Loadings" 

and "Tornado Missiles", respectively. The purpose of this evaluation is to quantify the 
tornado risk at SONGS and demonstrate the low probability of core damage due to a 

tornado initiated event. In addition, the safety benefit of implementing modifications for 

tornado protection is examined. This will provide a basis for resolution and consequent 

closeout of these SEP topics for SONGS 1.  

Section 2.0 provides the methodology and assumptions used to perform the risk 
assessment. Sections 3.0 and 4.0 provide descriptions of the plant systems and 
structures considered. Section 5.0 provides a presentation and analysis of the tornado 
risk assessment results.  

1.1 Background 

In General Design Criterion 2, 10 CFR 50 requires that structures, systems, and 
components important to safety be designed to withstand the effects of natural 
phenomena, including tornados. Additional guidance in Regulatory Guides 1.76 and 
1.117 require consideration of wind and tornado loadings, including tornado pressure 
drop and tornado missile loading. The physical separation of redundant or alternate 
shutdown systems and components does not provide protection against the effects of 
tornados and tornado-generated missiles because of the large number and random 
direction of potential missiles.  

NRC SEP Topic evaluation II-2.A "Severe Weather Phenomena", [ll recommended that 
the design straight windspeed of 75 miles per hour (mph) is acceptable for the site and 
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that a tornado with a 10- per year frequency (a tornado windspeed of 260 mph and Ap 
of 1.5 psi) should be the design basis.  

The NRC concluded in their evaluation for SEP Topic 111-2[2,33 that some of the SONGS 
1 structures are capable of withstanding the effects of tornado winds and tornado 
generated missile impacts. Components located within these structures are protected 
from tornado related damage. These structures are: 

* the Sphere Enclosure Building (including the Sphere), 
* the Diesel Generator Building, and 
* the Reactor Auxiliary Building (portion below grade).  

The following items were identified in the topic evaluation as being vulnerable to tornado 
winds and/or tornado generated missile impacts: 

* Ventilation stack (plant vent stack)---failure of the ventilation stack 
could affect safety-related structures and components.  

* Components not enclosed in the qualified structures listed above.  

* Safety-related structures including the Ventilation Equipment Building, 
Turbine Building, Reactor Auxiliary Building (above grade), the 
Control/Administration Building (other than Control Room), and the 
Fuel Storage Building--failure of these structures could result in the 
inability to shut down the plant.  

In the topic evaluation for SEP Topic III-4.A , the NRC staff identified several 
components as vulnerable to the effects of tornado missiles. It was the NRC's 
recommendation that SCE should either ensure that structures and equipment can 
withstand the design-basis straight wind, tornado wind, and tornado missile loadings or 
demonstrate that their failure will not prevent reaching a safe shutdown condition.  

0 
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By letter dated September 17, 1984 E4, SCE provided the NRC with a realistic, site specific 
tornado hazard analysis and proposed to perform an evaluation of the cost/safety benefit 
of tornado upgrades. This evaluation was submitted by SCE to the NRC by letter dated 

October 10, 1986.15 In this submittal SCE committed to perform upgrades necessary to 
provide a path for decay heat removal to ensure safe shutdown after a tornado event.  
The NRC reviewed the October 10, 1986, submittal and requested additional information 
to confirm that certain plant features were capable of withstanding tornado wind loadings 

and missile impacts corresponding to a 10-5 per year tornado event. ['8 The additional 
information was provided to the NRC and included a commitment to the NRC to design 
modifications for tornado windspeed of 135 mph, which corresponds to a 10- per year 
recurrence frequency.  

The scope of proposed modifications includes upgrades to the following systems and 
structures: 

* Turbine Building, 
* DC Switchgear and Battery Room No. 1, 
* Charging Pump Suction Piping from the RWST, 
* AC Power Supply to the Charging Pump, 
* Seal Water Flow Instrumentation, 
* Exposed Cabling for the Neutron Monitors, 
* PORV Nitrogen and Power Supply, 
* Pressurizer Heater Power Supply, 
* RCS Temperature Instrumentation, 
* AFW System Piping and Power Supplies, 
* Steam Generator Instrumentation, 
* Main Steam Dump Valve Controls, 
* Station Service Transformer No. 1, and 
* Vital Bus No. 5 Components and Systems.  
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. This scope of modifications was then tentatively scheduled in our November 17, 1987 
letter to be implemented during the SONGS 1 Cycle 12 refueling outage.  

After analyzing the Cycle 12 projects SCE recognized the need to prioritize the tornado 
modifications relative to the other projects required to obtain a full term operating license 
(FTOL). In discussions with NRC staff members, SCE expressed concern about the 
relative importance of the tornado modifications compared to the other FTOL projects, 
considering the geographical location of SONGS 1. SCE and the NRC staff members 
both agreed that by quantifying the tornado risk at SONGS 1, it could likely be shown that 
the tornado modifications would not be necessary. SCE reflected this change in direction 
in their October 2, 1989 letter stating that the tornado modifications are of low safety 
significance and that SCE plans to perform an analysis demonstrating that these 
modifications are not required. The following report presents the results of the analysis 
performed to quantify the tornado risks at SONGS 1.  

. 1.2 Approach 

In order to evaluate the implications of the previously identified tornado related 
modifications to the safety of SONGS 1, a probabilistic risk evaluation has been 
performed.  

Nuclear plant systems provide a high reliability of safe shutdown for a variety of 
postulated accident conditions. In some cases, systems provided to support the 
achievement of safe shutdown are only called upon to function in extremely unlikely 
conditions. In such cases, it is useful to consider the impact of modifications and design 
alternatives on a full spectrum of such postulated accidents to assure that the overall net 
impact of such modifications is understood. Probabilistic risk assessment techniques 
have been developed for such studies. m 
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The methodology employed in this study involves the development of a risk model which 
can be used to determine the effectiveness of plant modifications for tornado protection.  
By analyzing the various model formulations it is possible to determine the risk for each 
configuration, and by comparing each result with a base case, determine the overall risk 
effectiveness of proposed upgrades.  

The SONGS 1 control room could represent a potential vulnerability to the effects of 
tornados. Therefore, a detailed risk evaluation was performed for this area.  

0 
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1.3 Summary of Results 

The SONGS 1 risk model shows a low frequency of core damage (1.65E-06 per year) for 
a tornado initiating event.  

The analysis also indicates that implementation of the proposed modifications results in 
a negligible to very small reduction of the core damage frequency (i.e., approximately 
1.0E-06 per year). The incremental benefit of tornado protection is small even when 
compared to the already small risk. SCE currently estimates the cost of tornado related 
upgrades to range from $10M to $52M in 1990 dollars for 10-s and 10- 7 per year 
recurrence frequency tornado events, respectively. This high cost is much greater than 
the value of the analyzed incremental risk reduction and calculated incremental cost
benefit of $1 M. The analysis indicates the greatest amount of risk is introduced by the 
fact that the tornado event causes a loss of offsite power or other plant trip. Because the 
tornado modifications will not prevent a loss of offsite power or other plant trip or mitigate . their effects, the impact of the modifications on core damage risk is not significant.  
Therefore, modifications to SONGS 1 for tornado protection are deemed unnecessary due 
to a low calculated core damage frequency, small risk reduction, and low cost-benefit.  
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2.0 TORNADO RISK ASSESSMENT METHODOLOGY 

A plant specific PRA methodology has been used to evaluate the SONGS 1 vulnerability 
to tornado winds and tornado generated missiles. This methodology can be used to 
determine the overall plant vulnerability to tornado hazards and quantify the risk reduction 
associated with the implementation of tornado protection upgrades.  

This analysis involves the following steps: 

* Quantification of the tornado wind hazard probability.  

* Quantification of the probability of tornado missile impact on 
vulnerable structures and components.  

* Identification of the structure and component fragilities.  

* Determination of the structure and component failure probability.  

* Quantification of the plant tornado hazard-related reliability.  

* Quantification of plant tornado hazard-related reliability considering 
tornado protection modifications.  

The effects of tornados on plant designs can be divided into two potential impacts: wind 
related failures (wind and differential pressure loads acting on plant structures) and 
tornado missile related failures. Tornado wind loads can be evaluated in terms of the 
fragility of components and structures over the range of windspeeds predicted in 
tornados. For SONGS 1, a site with a majority of its components exposed, the fragility 
of plant structures is also of interest for components and power and control raceways 
attached to exterior walls. The methodology used in evaluating tornado wind effects on 
plant structures is summarized in Section 2.2.  

The likelihood of tornado missile impacts on vulnerable areas of the plant is considered 
for structures, exposed portions of the secondary systems, the onsite electrical system, 
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offsite power supply equipment, and the cooling water supplies (i.e., auxiliary feedwater 
storage tank (AFWST) and refueling water storage tank (RWST)). An overview of the 
methodology used in assessing the likelihood of tornado missile impact on plant 
structures is presented in Section 2.3.  

2.1 Tornado Hazard Evaluation 

The cumulative recurrence frequency of a spectrum of tornado windspeed intensities for 
a tornado strike at SONGS 1 represents the SONGS 1 tornado hazard. A commonly 
understood definition of tornado intensity is the Fujita or F-scale tornado windspeed 
intensity relationship developed by Dr. Theodore Fujita of the University of Chicago. The 
explanation of the F-scale intensity relationship and the chosen source of the SONGS 1 
tornado hazard data is provided in the following subsections.  

2.1.1 F-Scale Intensity Relationship 

The Fujita "F" intensity scale developed by Dr. Theodore Fujita is a classification based 
on increasing intensity from F' 0 to F' 6, with each level corresponding to a range of 
tornado windspeeds. These windspeeds are :81 

Table 1 
Fujita F-Scale Intensity Relationship 

F-scale F'0 F' 1 F' 2 F'3 F'4 F' 5 F'6 
Windspeed <72 73-112 113-157 158-206 207-260 261-318 318-380 
(mph) 

This tornado classification is based on observations of damage rather than direct 
measurements of windspeed and, therefore, is subject to some uncertainty. The 
frequency values presented in Table 2 for each F-scale are based on the average 
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. windspeed for the intensity (e.g., 93 mph for F' 1, 134 for F' 2, 182 for F' 3, 234 for F' 4 
and 290 for F' 5).  

In actuality the distribution of possible wind speeds for severe storms and tornados is a 
continuous function in which the frequency of winds of a particular speed are highest at 
low speeds, decrease approximately linearly over the mid-range, and approach zero for 
speeds beyond the physical limitations of stable or unstable wind functions. This 
distribution is fully addressed by treating five discrete wind speed ranges, each 
characterized by the average wind speed of the range. Selecting an upper and lower 
value would either induce conservatism (or non-conservatism) unnecessarily, or result in 
a discrete set of points which approximates the distribution less completely.  

2.1.2 SONGS 1 Tornado Hazard 

As part of SCE's efforts to resolve SEP Topics 111-2, Wind and Tornado Loadings, and 
III-4.A, Tornado Missiles, SCE provided the NRCl 41 with a site specific analysis of the 
tornado wind hazard. The tornado wind hazard used an evaluation by Dr. Theodore 
Fujita to establish a realistic tornado hazard curve for SONGS 1. The evaluation 
considered primarily those tornado events that occurred within a one-mile band along the 
southern California coast region in establishing this realistic hazard rate.  

The NRC review of the Fujita study, documented in Reference 6, resulted in an alternative 
formulation of the SONGS 1 tornado and straight wind hazard curve. A study was also 
performed for the NRC by Dr. J. R. McDonald 91. The NRC staff indicated in Reference 
6 that it would use the results of the NRC staff's own study in resolving SEP Topics 111-2 
and Ill-4.A for SONGS 1. This curve was judged to be equivalent to the 95% confidence 
limit established in the McDonald study.  

For the PRA model documented here, a number of sources were consulted to confirm 
the tornado hazard frequency for SONGS 1. These sources included regulatory 
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reportsl' 111l, Electric Power Research Institute (EPRI) reports12 ,13 ,1 , the NRC studies for 
SONGS 1 [6,9 and an SCE site specific study of the SONGS 1 tornado hazard performed 
for SCE by T. Fujital4]. The latter two sources are more applicable due to their regional 
and site specific nature. These reports were used to establish the tornado hazard 

frequency for this risk evaluation.  

The determination of an exact quantitative frequency of tornado occurrence for the 
SONGS 1 site is difficult for two primary reasons: 

1) Tornados are infrequent occurrences. This translates to a small data 
base from which conclusions regarding even more infrequent 
recurrence frequencies must be drawn.  

2) Tornados are only included in a data base if they are observed and 
reported. Unlike many other extreme weather events and naturally 
occurring threats which impact a wider area or can be measured 
remotely (seismograph, radar, etc.), tornados may go unrecorded.  

Both of these factors affect the uncertainty of the SONGS 1 tornado hazard frequency.  

When considering the potential impacts of tornados on plant structures at SONGS 1, it 
is necessary to consider only those tornados with Fujita scale severity of F' 1, or greater.  
Tornados classified as less severe than F' 1 are not of sufficient size nor duration to 
present a significant hazard. The F' 6 tornado classification is not considered a credible 
(i.e., less than 1.OE-9 year-' occurrence frequency) event for SONGS 1. Therefore, this 
study does not consider the F'O and F'6 tornado classifications and will focus on the 
assessment of the SONGS 1 vulnerability to F' 1 to F' 5 tornado events.  

The three sourcesl4,6, 9] considered applicable to SONGS 1 were evaluated for consistency 
and to quantify the uncertainty in establishing the tornado hazard frequency for SONGS 
1. The frequency for each F-scale is provided in Table 2 and shown on Figure 1. These 
frequencies were taken at the mean (or average) windspeed for each F-scale (i.e., 93 
mph for F' 1, 135 mph for F' 2, etc.). In every case the number for the F' 5 frequency 
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was taken from an extrapolation of the results, and in the case of the SCE study (Fujita's 
results) the F' 4 value is an extrapolated number as well.  

Table 2 
SONGS 1 Tornado Hazard Frequency Data 

Frequency of Occurrence (yr-) 
Source F' 1 F'2 F'3 F'4 F' 5 Total 

NRC 
Study 61  3.5E-05 9.OE-06 1.5E-06 3.5E-07 8.OE-08 4.6E-05 
McDonald 9ll 2.OE-05 8.0E-06 1.8E-06 3.0E-07 8.OE-08 3.0E-05 
SCE 
(Fujita) 
Study 41 1.6E-05 1.3E-06 1.OE-07 7.7E-09 5.0E-10 1.7E-05 

It is noted that the NRC study (6) and the McDonald study (9), both used larger regions 
in determining their hazard frequencies (e.g., a ten mile coastal band in the case of 
Reference 9) than the Fujita study which used a one mile band. The data collected for 
the San Onofre regional study is dominated by the occurrence of coastal and waterspout 
tornados which typically have a lower intensity than the inland desert tornados. The NRC 
and McDonald studies considered the higher intensity inland tornados resulting in a 
hazard skewed towards the higher intensity events (i.e. F' 4 and F' 5). The Fujita study 
is considered to be the most appropriate source for this risk assessment due to its 
detailed treatment of the regional area of the plant site. However,' for conservatism the 
NRC study has been used in this risk assessment.  

2.2 Tornado Wind 

The methodology utilized in this study for the evaluation of wind effects on structures is 
based on the concept of component fragility. The fragility or vulnerability of a component 
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O is defined as the conditional probability of its failure given a specific hazard. In the case 
of tornados, one of the hazards considered is wind loading.  

NUREG/CR-2300173 includes an equation for the quantification of component fragility 
based on the wind loading applied and the capacity of the component. The form of the 
equation is as follows: 

fragility - f - D [nvc+ Pc, ( 

where e(*) is the standard Gaussian cumulative distribution function, V is a given wind 
loading (mph), C is the components capacity to withstand wind loadings (mph), Pcu and 

SC,R are the standard deviation due to uncertainty in component capacity and standard 
deviation due to random variations in wind loading, respectively. Q is the probability that 
the true component fragility is less than f' , and + 1(*) is the inverse of the standard 
Gaussian cumulative distribution function (i.e., arc *(*)).  

As described in NUREG/CR-2300, the structural capacity of a structure, C, can be taken 
as one and one-half times the design windspeed (i.e., design basis wind loadings contain 
approximately 50% margin). For the purposes of this study, which uses best estimate 
values, a value of 0.50 is used for Q to calculate the median value of f' and 
ev1(0.50) = 0.0. NUREG/CR-2300 develops values for the standard deviation factors of 
0.38 and 0.25 for pcu and pC,R respectively. Substituting in these values, the fragility 
equation simplifies to: 
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In1.5 
V 

0.25 

where: Vd = the design windspeed capacity for the structure (mph) 

Using this simple equation, best estimate fragility curves can be developed to quantify the 
component failure probability over the range of wind speeds expected in tornados.  

In the quantification of wind related hazards, the vulnerable SONGS 1 structures are 
evaluated for tornado winds. These structures and their safety significance are further 
described in Section 4.0. Table 3 lists these structures and their wind loading design 
bases as extracted from analyses reviewed in Reference 2. From these values the failure 
probability is calculated for each of the five tornado classifications.  

Table 3 

SONGS 1 Structural Fragility Input Data 

Tornado Design 
Structure Wind Capacity 

Turbine Building 104 mph 
Fuel Storage Building 133 mph 
Control Building 260 mph 
Ventilation Equipment 158 mph 
Battery Room No. 1 140 mph 

Other SONGS 1 structures, such as the sphere enclosure building (enclosing the 
containment) and the diesel generator building are specifically designed to withstand 
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tornado winds up to 260 mph which corresponds to a recurrence frequency of 10-7 per 
year. Therefore, these structures are not considered to fail in the SONGS 1 plant 
reliability model.  

2.3 Tornado Missile Impacts 

Missiles generated during tornado events can result in damage to plant facilities and 
equipment. The probability of such missile damage is dependent upon several variables, 
such as tornado intensity, the surface area of the target, and the number and type of 
missiles. This risk assessment includes a comprehensive treatment of the frequency of 
damage to exposed components and structures required for safe shutdown by tornado 
missiles.  

As previously indicated some SONGS 1 structures are designed for tornado missile 
impacts. These structures are (1) the Sphere Enclosure Building (including the Sphere), 

* (2) the Diesel Generator Building, and (3) the Reactor Auxiliary Building (portion below 
grade). Other structures, such as the control building and the electrical containment 
penetration modules have been shown by analysis[2,51 to be resistant to tornado missile 
impacts. Components located within these structures are protected from tornado 
missiles. The cables outside of containment up to the electrical penetration modules are 
vulnerable to tornado effects. Other SONGS 1 components and structures could be 
adversely affected by tornado missiles. These structures include transmission towers, 
switchyard structures, masonry walls, and components not specifically designed to be 
protected from tornado hazards (such as tanks, pumps, valves, and controls). Those 
components located within structures which are not resistant to tornado missile impacts 
are also treated as exposed targets.  
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2.3.1 Missile Risk Methodology 

EPRI report NP-768, "Tornado Missile Risk Analysis1121 provides the basis necessary to 
determine the tornado missile risk to plant facilities and equipment. The data presented 
in the EPRI report is based on numerous tornado missile computer simulations for the 
plants studied, and provides the probability of a missile hit for any square foot of plant 
area per missile per tornado. The EPRI simulations used the TORMIS computer code, 
a state of the art model of tornado missile injection, flight and impact dynamics. These 
simulations were used to calculate the mean probability of a hit to all exposed vertical 
surfaces on the plant site (based on a given tornado severity and the missile population 
within 2000 feet of the site). The EPRI results compiled approximately 10,000 simulations 
to generate average probability densities. These average numbers were used to generate 
the missile strike proba6ility values presented in Table 4. In this analysis, the calculated 
hit probability is conservatively applied to all horizontal and vertical exposed target 
surfaces. For those components located behind or within structures that are not resistant 
to tornado missile impacts, the EPRI calculated hit probability is applied to the projected 
area of the component. The tornado missile induced failure probability of a component 
or structure is conservatively modeled as the hit probability (i.e., missile impact equals 
component failure or function loss).  

Table 4 

EPRI Average Missile Strike Probabilities Given a Tornado 

Missile-Strike Probability 
Tornado Intensity Per Unit Area/Tornado/Missile 

F' 2 3.57 x 10-" 
F'3 9.06 x 101 
F'4 6.05 x 1011 [1.14 x 10-10]* 
F'5 1.39 x 10-10 

* Interpolated value to be used in this analysis. (It is noted this is 
approximately twice the EPRI value.) 
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The average missile strike probabilities developed from the EPRI studies has an apparent 
discontinuity at F' 4. This discontinuity is not discussed in the EPRI report, but is 
apparently the result of a change in the tornado missile injection, transport, and flight 
characteristics at the F' 4 intensity. Since it is not clear whether site specific details for 
the plant site studied contributed to this discontinuity, the missile strike probability for the 
F' 4 tornado intensity has been conservatively interpolated from the F' 3 and F' 5 values.  

These generic probabilities can be applied specifically to the SONGS 1 plant after 
determining the population of missiles available on the SONGS 1 site.  

2.3.2 Tornado Missile Survey 

A tornado missile survey was conducted to develop an estimate of the number of tornado 
missiles available at the SONGS 1 plant. This survey consisted of a thorough walkthrough 
of the area within a 2000 foot radius of the SONGS 1 containment. This radius was 
selected because the EPRI report121 indicated the likelihood of missile pickup and trans
port beyond 2000 feet is negligible.  

Since at any one time the plant site may contain a very large number of items, a general 
classification was used to categorize the missile population. The following is a description 
of the types or classes along with an explanation of the level of conservatism applied to 
the results of the walkthrough.  

1. 55 gallon drum - This category includes trash cans and radwaste barrels.  
The number of drums is multiplied by 3 to account for counting errors and 
potential missiles within these containers.  

2. Small Trash Bin - This category includes small debris boxes and similar con
tainers. The number of bins is multiplied by 25 to account for items within 
these containers.  

3. Large Trash Bin - This category includes large debris boxes and similar 
containers. The number of bins is multiplied by 50 to account for items 
within these containers.  

2-11 R108-89-14-02C



4. Wood - This category includes large pieces of wood - 2 in. x 4 in. x 10 feet 
and larger. Wooden members 6 in. x 6 in. and larger but shorter than 10 
feet are also counted here.  

5. Small Wood -This category includes those pieces of wood too small to be 
considered under item 4 above. The number is multiplied by 2 to account 
for potential counting errors.  

6. Pallets - This category tracks the number of pallets. The number is 
multiplied by 2 to account for potential counting errors.  

7. Structural Steel - This category includes large structural members and pipe 
sections.  

8. Large Wood Boxes - This category includes the number of the large 
wooden boxes typically used to enclose fuel handling tools. The number 
is increased by 25% to account for potential counting errors.  

9. Gas Bottles -This category includes the number of compressed gas bottles 
that appear to be secured in a manner not capable of withstanding tornado 
winds. This number is increased by 25% to account for potential counting 
errors.  

10. Scaffold - This category tracks the number of scaffold sections, connector 
tubes, and planks. The number is increased by 25% to account for 
potential counting errors.  

11. Vehicles - This category is an estimate of the number of non-moving 
vehicles. The number is based on the number of parked vehicles noted in 
marked parking spaces within the defined boundary.  

12. Utility Poles -This category is the estimated number of wooden power poles 
and lighting standards.  

13. Trees - This category is the estimated number of trees within the defined 
boundary.  

The results of the walkthrough are provided in Table 5. The total number of missiles 
considered is applicable for two reasons: 1) The EPRI report simulated a number of 
plants, each of which had an average of 5500 missiles considered to impact plant 
structures. However, SONGS 1 has a large number of exposed components that are not 
protected within structures, and 2) The EPRI report considered only missiles in elevated 
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locations. Elevated missiles are generally the only missiles in a position to become 
airborne with sufficient velocity to damage structures. Because this risk assessment did 
not model missile injection and flight dynamics to a level of detail equivalent to the EPRI 
study and SONGS 1 has many individual components (targets) vulnerable to damage, all 
SONGS 1 missiles are used. A majority of the missiles identified at the SONGS site are 
at grade level. For this reason the missile population used in the analysis is conservative.  

Table 5 

SONGS 1 Missile Survey Results 

Item No Description Number 

1 55 Gallon Drum 2,400 
2 Small Trash Bin 3,050 
3 Large Trash Bin 3,150 
4 Wood 650 
5 Misc. Small Wood 160 
6 Pallets 310 
7 Structural Steel 335 
8 Large Wood Boxes 30 
9 Gas Bottles 180 
10 Scaffold 4,375 
11 Vehicles 600 
12 Utility Poles 300 
13 Trees 500 

Total Missile Population 16,040 
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2.3.3 Calculation of Missile Strike Probability 

The EPRI study indicates that F' 1 tornados are not capable of generating missiles. For 
all other tornado intensities (F' 2 to F' 5), the missile strike probability is calculated by 
combining the missile population from Table 5 with the frequencies of missile strike 
probability per unit area/tornado/missile provided in Section 2.3.1. Therefore, the 
probability of a missile strike on some target surface area at SONGS 1 per square foot 
given that a tornado occurs is shown in Table 6 for each of the five tornado intensities.  

Table 6 

SONGS 1 Missile Strike Probabilities Given a Tornado 

Missile-Strike Probability 
For SONGS 1 

(missile hits per square 
Tornado Intensity foot per tornado) 

F' 1 1.00 x 10' 
F' 2 5.73 x 107 

F'3 1.45 x 10' 
F'4 1.83 x 10 
F'5 2.23 x 10' 

The probability of a missile hit and consequent damage to any SONGS 1 component or 
structural target to be evaluated can now be determined. Using areas of exposure to 
missile hit for structures and equipment necessary to achieve post-trip safe shutdown, 
individual component and system failure probabilities can be calculated. The probability 
that a component or structure is unavailable due to tornado missile impacts is equal to 
the probability of a tornado occurring multiplied by the appropriate value from Table 6 

As stated above, the EPRI study indicates that F' 1 tornados are not capable of 
generating missiles. Therefore, for this study it is assumed that the F' 1 missile 
strike probability per square foot of area is 1.0x10 .  
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times the exposure area. The results of the walkthroughs to determine these exposed 
areas and specific system vulnerabilities to tornado missile effects are provided in Section 
3.0.  

2.4 Plant Reliability Model 

A plant model was developed to account for the unique characteristics of a tornado risk 
assessment. Each of the major steps involved in developing the plant reliability model is 
discussed below.  

The frequency of tornado-induced core damage is modeled in a conservative and 
simplified manner. Based on a review of the results of past PRA studies on tornados and 
other external event risks for other plants, it is concluded that the dominant plant core 
damage risks are likely to be related to loss of AC power. Typically, offsite power 
supplies are not tornado resistant. Thus, the occurrence of a tornado may result in a loss 

* of offsite power event. Due to the unique impact of a loss of offsite power scenario, this 
possibility is explicitly modeled.  

2.4.1 Initiating Event Definition 

For the purposes of this analysis per the guidance of Reference 7, the entire spectrum 
of NUREG-2300 initiating events are assumed to be generally encompassed by the 
following three categories. In performing the risk analysis, a direct evaluation of each 
UFSARI'6 Chapter 15 accident type has not been performed. It is common for a PRA to 
address a set of sequences or accident types as a class. The risk analysis includes 
consideration of tornado induced loss of power, normal transients, and LOCA. This 
treatment is consistent with normal PRA practice and is deemed to encompass the 
Chapter 15 accidents.  
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1. Loss of Off-Site Power (LOOP) 

2. Other Plant Trips 

3. Loss of Reactor Coolant System Inventory 

Failure to trip is not considered because its probability (between 1.OE-04 and 1.OE-05 per 
demand) is so low that it does not affect this analysis.  

Category 1: Loss of Off-Site Power (LOOP) 

This initiating event is included to model the susceptibility of the offsite power system to 
tornado events. SONGS 1 has multiple offsite power supplies, but all are provided 
through a common right of way and switchyard. Further, the offsite power transmission 
lines leaving the switchyard are not designed for tornado winds and the switchyard is not 
protected from tornado missiles. Utilizing the wind fragility and tornado missile 
methodologies previously described, it is possible to calculate the likelihood of loss of 
offsite power for individual tornado severities. LOOP initiated by tornado induced failures 
in the offsite power grid, that do not impact the plant site, are bounded by the normal 
LOOP initiator frequency, and are not considered in this assessment.  

Category 2: Other Plant Trips (PT) 

A simplifying assumption is made that a plant trip always occurs for a tornado hazard of 
F' 1 or greater. Any tornado not calculated to cause a loss of offsite power is, therefore, 
assumed to cause a plant trip.  

Category 3: Loss of Reactor Coolant System Inventory (LOCA) 

LOCA is not explicitly treated as an initiator. The probability of LOCA events occurring 
due to tornado damage or random events is addressed by conservatively assuming the 
loss of critical safety functions and the loss of pressure integrity of any portion of the RCS 

2-16 R108-89-14-02C



O system exposed or vulnerable to tornado damage causes core damage. All components 
of the reactor coolant system are protected against tornado damage by the sphere 
enclosure building or other structures. Consequently, tornado-induced LOCAs are not 
expected to occur.  

Independent LOCAs of SONGS 1 have a frequency of about 2.7E-02 per year, or 7.3E-05 
per day, for the 24 hour mission time analyzed in this study. Combined with a tornado 
frequency of 4.6E-05 per year, one can conservatively estimate the frequency of core 
damage to be below 3.4E-09. Therefore, the exclusion of LOCA-induced core damage 
is acceptable.  

Initiator Frequencies 

The initiator values given for the. LOOP and PT are a combination of the LOOP or plant 
trip frequency given a tornado and the tornado occurrence frequencies. The values for 
the LOOP event given a tornado occurs were calculated based on the combined area of 
the SONGS switchyard and the lines and towers from the switchyard to SONGS 1, and 
using the tornado missile strike probabilities shown in Table 6 in Section 2.3.3. Other 
tornado induced loss of offsite power events that do not impact the SONGS 1 plant site 
are bounded by the normal LOOP case, as the plant equipment would not be affected.  
The values shown for a plant trip given a tornado are the complement (i.e., one minus 
LOOP) of the value for the LOOP initiator.  
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The initiator frequencies for each tornado intensity level are as follows: 

Table 7 

Event Initiator Frequency Data 

F-Scale F' 1 F'2 F'3 F14 F'5 
Tornado Frequency 3.5E-05 9.OE-06 1.5E-06 3.5E-07 8.OE-08 
LOOP Given Tornado .17 .21 .53 .66 .82 
Plant Trip Given Tornado .83 .79 .47 .34 .18 
LOOP Initiator 6.OE-06 1.9E-06 8.OE-07 2.3E-07 6.6E-08 
Plant Trip (PT) Initiator 2.9E-05 7.1E-06 7.OE-07 1.2E-07 1.4E-08 

2.4.2 Critical Safety Functions 

O The event sequences above were developed based on a logical representation of 
systems needed to ensure the following "critical safety functions": 

1. Reactivity Control 

2. RCS Inventory Control 

3. RCS Pressure Control 

4. Decay Heat Removal 

Each of the above critical safety functions was reviewed with respect to wind/tornado 
events with off-site power loss assumed for the LOOP case. Based on a plant inspection 
and initial missile damage evaluations, tornado events have the potential for making one 
or more of these safety functions unavailable as a result of missile damage to system 
components, associated electrical power circuits, instrument air supplies, instrumentation, 
and controls. Therefore, the tornado resistance design review began by determining a 
minimum set of plant systems available and necessary for plant shutdown. These 
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systems were chosen on the basis of absolute need and include the reactor coolant 
(RCS), auxiliary feedwater (AFW), main steam (MSS) and volume control and charging 
(VCC) systems.  

Reactivity Control 

Reactivity control is initially provided by the reactor trip function of the reactor protection 
system (RPS). The trip function is assumed to occur because the frequency of a tornado 
coupled with a failure to trip is low. As the RCS is cooled down, the required shutdown 
margin is maintained by injecting borated water from the refueling water storage tank 
(RWST). This water is supplied by the charging pumps through the normal charging 
flowpath and the reactor coolant pump seals.  

Primary Coolant Inventory Control 

The primary coolant inventory is controlled by limiting reactor coolant pump seal (RCP) 
leakage while injecting a sufficient amount of water through the normal charging path and 
RCP seals to maintain pressurizer level and compensate for shrinkage during cooldown.  
With the technical specification minimum required concentration of boric acid in the 
RWST, the water injected for primary coolant inventory control exceeds that required to 
maintain adequate shutdown margin for reactivity control.  

Under postulated tornado damage conditions, the seal water return path may become 
isolated. Therefore, any leakage through the seals will pressurize the seal water return 
header, activate relief valve RV-2004 and be discharged to the RCS drain tank. Should 
this occur, seal injection and seal cooling to the RCPs will be unavailable until the 
charging pump is energized. Westinghouse Electric Corporation has evaluated the effect 
on RCS integrity of a postulated fire which would disable seal cooling. [15] This evaluation 
shows that the reactor coolant pump seals could be expected to survive for up to 22 
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hours without materially changing the leakage rate of the seals. This is sufficient time for 

the operators to properly align the charging system.  

Primary Coolant Pressure Control 

Primary coolant pressure is controlled by regulating the cooldown rate using the 
atmospheric dump valves. The heat loss from the pressurizer is sufficiently low that 
during the initial hours of RCS cooldown, the pressurizer heaters are not necessary to 
maintain adequate system pressure.  

Decay Heat Removal 

Decay heat is removed from the core by natural circulation through one or more steam 
generators. Heat is transferred to the feedwater in one or more steam generators.  
Steam is generated and released under the control of the atmospheric dump valves.  
Water is supplied to the steam generator(s) by the auxiliary feedwater (AFW) system.  

The decay heat removal system is required to remove a sufficient amount of heat from 
the reactor coolant system for the 24 hour assumed event duration. Water stored in the 
auxiliary feedwater and condensate storage tanks is supplied to the steam generators by 
the auxiliary feedwater pumps. Flow to each steam generator is controlled by the auxiliary 
feedwater flow control valves.  

For the few minutes following reactor/turbine trip that it will take to initiate operation of the 
auxiliary feedwater pump, RCS temperature will be controlled at.6000 F by the heat 
removed through the production of steam from the initial inventory of water stored in the 
steam generators and escaping through the atmospheric dump valves or the safety relief 
valves outside containment, if actuated. After the auxiliary feedwater pumps are started 
and flows are established to recover normal steam generator levels, the cooldown of the 
RCS is controlled by the power-operated atmospheric steam dump valves (ADVs). The 
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ADVs are controlled to increase the flow of steam from the steam generators, resulting 
in a reduction in steam generator pressure to a point that will allow the safety relief valves 
to close. The steam flow through the ADVs is then adjusted to establish an RCS 
cooldown rate of 250F/hr, while feedwater flow is adjusted to maintain steam generator 
level.  

Electrical Systems 

As stated in the discussion of initiating events, tornado events may result in complete loss 
of offsite power. Therefore, all systems may have to be powered from on-site emergency 
power systems.  

The on-site emergency power systems include the emergency diesel generator systems, 
125 volt DC battery systems and the 4160 volt (4kV) and 480 volt distribution systems.  
The onsite distribution systems will be required for both the LOOP and the PT case.  

The systems used to achieve all of the above critical functions and their success criteria 
are described in greater detail in Section 3.0.  

2.4.3 System Fault Trees 

The fault trees constructed to model SONGS 1 tornado susceptibility are provided in 
Appendix B. These trees are taken from a previous partial-PRA performed for SONGS 1 
and modified to take into account tornado related vulnerabilities. Generally, the trees 
model the system functions as taken from the SONGS 1 design documents and as further 
described in Section 3.0. The basic event probabilities shown on the Appendix B fault 
trees are for the base case tornado initiating event in which no tornado induced system 
failures are postulated. The basic events were developed as described in Section 2.5.  
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2.4.4 Event Trees 

Event trees were developed for the LOOP and Other Plant Trips (hereafter abbreviated 
as "Plant Trip" or PT) cases. The event trees are provided in Appendix A. The system 
fault trees provided in Appendix B were linked to these event trees. The event trees were 
analyzed for F' 1 to F' 5 tornado initiating events. The fault tree basic event probabilities 
for tornado induced system functional failures were varied based on the development of 
structural fragility and missile impact considerations for the F' 1 to F' 5 tornado cases.  

2.4.5 Tornado Related Basic Event Development 

The system models require the development of basic event probabilities for structural and 
component failure given tornado wind loadings and missile impacts. A plant inspection 
was performed to identify and locate all of the system components required to perform 
a function during a tornado event. The vulnerability of a particular system to tornado 
related damage was quantified in terms of the combined total exposed surface area of 
the system components. The exposed surface area for a given component or group of 
components (target) was determined by developing tornado missile "windows" of 
vulnerability. These "windows" were placed around each target such that all credible 
missile entry paths passed through these windows. It is noted that in some 
configurations one or more of these windows may be shielded by equipment or a 
structure that precludes missile passage. The total surface area of the non-shielded 
"windows" is the total exposed surface area for the target used in generating the tornado 
missile strike probabilities.  

The following guidelines and assumptions were used in developing the target areas.  

1. The instrument air system is exposed to the tornado hazard at 
multiple locations throughout the plant. Based on its significant 
vulnerability to tornado wind loading and missile impacts, the 
instrument air system is assumed to have a failure probability of 1.0 
during a tornado event.  
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2. The nitrogen system is a backup to instrument air. This system uses 
a bank of bottles (2 or more) dedicated to a single or group of like 
components. Therefore, failure of this system is assumed to be 
primarily missile related and a generic exposure area to missile 
damage of 100 ft2 was assumed.  

3. The AC and DC power systems were reviewed in detail to determine 
the routing of all cables within the distribution systems and the 
interface with specific system components. The review was 
performed using conduit and raceway schedules, conduit and 
raceway plans and elevation drawings, and was augmented with 
actual inspections to verify raceway and conduit, routing and layout.  
Routings were grouped into larger targets when the raceways were 
within 5'-0" of each other or were attached to the same structure.  
The. 5'-0" was determined based on a qualitative review of the 
average size of the missile population provided in Table 5. In this 
manner common cause failure due to structural fragility or missile 
failures could be identified.  

4. The failure probability of the component and saltwater cooling 
systems was evaluated based on the failure of each system due to 
random causes, gross vulnerability to tornado missiles, and gross 
vulnerability to tornado wind effects. This simplified model is shown 
on page 27 of the charging system fault tree in Appendix B.  

5. The control system cables and actuation signal systems were treated 
in a manner similar to the AC and DC power systems.  

6. Mechanical system tornado vulnerability was determined by analyzing 
to exposed portions of the systems such as piping, tanks, pumps, 
valves and instrumentation.  

Spurious Actuation and Hot Shorts - Tornado wind or missile induced damage to 
electrical raceways and cables typically result in the loss of component function due to 
open or short circuit conditions. In this assessment, credit is taken for circuit protective 
devices to isolate individual failed circuits. Therefore, the availability of control power for 
breaker tripping is included in the system models.  

Tornado induced damage to electrical raceways and cables causing spurious actuation 
of components is based on the vulnerability of the associated control cable. Failures of 
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O the control circuit were evaluated to determine whether spurious open or close signals 
could occur. Hot shorts, however, were not considered to be a credible mechanism for 
causing spurious component actuation. The likelihood of a tornado missile impacting a 
raceway and causing a hot short between an energized circuit and a de-energized circuit 
without causing a short circuit small enough to be neglected.  

Structural Failure - The structural fragility related failures were assumed to impact the 
conduits or raceways penetrating the walls or supported by the walls. Other components 
were also assumed "failed", if attached to the walls.  

Mission Time - The LOOP initiating event frequency assumes the LOOP is for a 24 hour 
duration. The median duration of a weather related LOOP for all nuclear plants is 1 to 2 
hours with a maximum recorded duration of 8 hours 54 minutes"". Losses approaching 
or exceeding 24 hours are considered to be less likely than the event frequency used in 
this analysis. Available data shows repair of off-site transmission equipment to restore 
power is likely in shorter times"17]. For trips without loss of offsite power, 24 hours is 
postulated to be sufficient time for multiple actions to be undertaken to increase the ability 
to cope with the postulated event. For these reasons, a 24 hour mission time is 
conservative for this analysis.  

The basic events developed by the guidelines and assumptions presented above were 
input into the fault trees and tracked in a database for each tornado hazard level F ' 1 to 
F'5.  

2.5 Evaluation of Upgrades 

The plant tornado risk model can be analyzed to develop a quantitative assessment of 
the frequency of core damage resulting from a tornado strike to the SONGS 1 plant site.  
A quantification of the benefit of the tornado protection modifications can be determined 
by adjusting the model to reflect such modifications and determining the reduced core 
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. damage frequency. If modifications provide tornado protection, the component failures 
associated with tornado effects (wind and missile damage) are reduced to an insignificant 
value (essentially zero). Comparison of the base case core damage frequency without 
the modifications to the previous results with the modifications yields the quantitative 
benefit in terms of core damage frequency.  
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3.0 SHUTDOWN SYSTEM DESCRIPTIONS 

SONGS 1 is a 450 MWe pressurized water reactor (PWR). As with most PWRs it has a 
general set of post trip functions necessary to achieve and maintain safe shutdown. Since 
one of the basic assumptions of this risk evaluation is that a plant trip is expected to 
occur for any postulated tornado of an intensity of F' 1 or greater, the post trip functions 
and the systems required to fulfill these functions are within the scope of this evaluation.  

The following SONGS 1 abnormal operating instructions (AOls) and emergency operating 
instructions (EOls) were reviewed to determine the post-trip plant functions and operator 
actions necessary to achieve safe shutdown: 

EOI SO1-1.0-10 Reactor Trip or Safety Injection 
EOI SO1-1.0-60 Loss of All AC Power 
EOI SO1-1.0-61 Loss of All AC Power Recovery 
AOI SO1-2.7-2 Plant Shutdown Using the Dedicated Shutdown System 
AOI SO1-10-7 Dedicated Safe Shutdown System Operation 
AOI SO1-2.1-8 Reactor Coolant Pump Seal Trouble 
AOl SO1-2.1-10 Component Cooling Water System Malfunction 
AOl S0P-2.7-4 Alternate Shutdown for Fire in the Yard Area 

As previously stated in Section 2.4.2, the general categories of post-trip functions are 
primary system reactivity and inventory control, pressure control, and decay heat removal.  
The post trip functions are provided by various plant systems. These systems are the 
reactor coolant system, volume control and charging system, auxiliary feedwater systems, 
main steam system, onsite power (AC and DC) systems, instrument air system, and 
nitrogen and control systems. These systems were inspected as part of a plant 
walkthrough to establish the areas that are exposed to possible tornado wind or missile 
damage. The configuration, method of operation, success criteria and fault tree modeling 
assumptions of each system is described below. The system-level fault trees are 
provided in Appendix B.  
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. 3.1 Reactor Coolant System 

The primary function of the reactor coolant system (RCS) during tornado related 
shutdown sequences is to maintain pressure boundary integrity and core cooling. The 
core cooling function involves the transfer of decay heat to the main steam system via the 
steam generators. This transfer of heat can be satisfied with or without the reactor 
coolant pumps (RCPs) operating (i.e., utilization of natural circulation). The pressure 
boundary integrity function involves the ability to maintain control of all potential fluid flow 
paths so that a potential loss of coolant inventory does not exceed the volume control 
and charging system (VCC) make up capability.  

The RCS is enclosed within a containment sphere and the sphere enclosure building. As 
described in Section 1.1, the sphere enclosure building is designed to withstand the 
effects of a tornado event. This includes both tornado wind loadings and missile impacts.  
Therefore, only those portions of the RCS or interfacing systems that penetrate the . structure and are exposed to tornado missiles are susceptible to failure. A review of the 
P&lDs and a plant walkdown was conducted to identify active and passive components 
whose failure could compromise the core cooling functions or RCS integrity.  

The review found that all of the potential leakage paths outside of containment were either 
already being evaluated as part of another system or were protected from the tornado 
hazard. Therefore, a detailed fault tree for the RCS is not required. However, several 
other plant systems are required to support the RCS function. Those systems are 
discussed in the following sections.  

RCS instrumentation has been previously evaluated and found to have exposed cables 
that are vulnerable to tornado missile damage. m The exposed cables are located in the 
east and west containment penetration areas. Tornado related damage to both areas 
must occur before all RCS instrumentation is lost. The probability of a missile strike in 
one of the penetration areas can be estimated using Table 6 and the exposed area.  
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Assuming an F '5 tornado occurs and considering the 1000 sq. ft. of exposed area for 
the penetration, the strike probability is 2.2x10-3. Therefore, the probability of a missile 
strike in both penetration areas is approximately 5x10-6. Combining this failure probability 
with the frequency of a tornado occurrence results in an overall failure frequency that is 
less than 10-10 per year. This frequency is insignificant and justifies neglecting the RCS 
instrumentation tornado vulnerabilities. Other instrumentation vulnerabilities are assumed 
to be enveloped by the associated system's tornado vulnerability or by the failure 
probability developed above.  

3.2 Volume Control and Charging System 

3.2.1 System Function 

For purposes of this assessment, the volume control and charging system (VCC) has the 
following primary functions: 

* Maintain proper inventory in the reactor coolant system (RCS) during 
all phases of operation.  

* Provide a means of injecting borated water for reactivity control.  

* Provide seal water to the reactor coolant pumps (RCP).  

3.2.2 System Configuration 

The volume control and charging system consists of a volume control tank, charging 
pumps, heat exchangers, and valves to check, isolate and regulate charging flow. A 
simplified diagram of the system is shown in Figure 2. Borated water supply for the VCC 
is normally maintained by the volume control tank (VCT). The VCT is configured with an 
isolation valve to permit alternate borated water supply from the refueling water storage 
tank (RWST) through three parallel isolation valves. Flow through manual isolation valves 

* serves either of the two charging pumps during normal operation. Flow from the charging 

3-3 R108-89-14-02C



pumps supplies the RCP seal water cooling circuit and the reactor coolant system along 
independent paths.  

A portion of the seal water delivered to the reactor coolant pump seals is normally 
returned to the volume control and charging system. The seal water return path includes 
an isolation valve for containment isolation and a heat exchanger to cool the returned 
seal water. Seal water from the heat exchanger is either directed to the charging pump 
suction line downstream of the VCT or returned to the VCT through two excess letdown 
control valves.  

Charging pump discharge to the reactor coolant system is regulated by a flow control 
valve. Coolant from the flow control valve passes through a regenerative heat exchanger 
before flowing through the cold leg of RCS Loop A or through the auxiliary pressurizer 
spray path to the reactor coolant system.  

. 3.2.3 System Operation 

Two charging pumps and a charging test pump normally take suction from the VCT 
through the VCT isolation valve MOV-1 1OOC. The VCT accommodates excess letdown 
from the reactor coolant system during changes in power level and supplies 
demineralized, borated water to the charging pumps.  

Each charging pump discharges through a discharge check valve and manual isolation 
valve. The three independent pump trains join at two common headers supplying two flow 
paths. One flow path provides flow to the seal water circuit and the other feeds the RCS 
through the charging line.  
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. Under certain operating conditions, charging pump suction is taken from the RWST 
through either MOV-1100B or MOV-1100D. The RWST provides a reservoir of borated 

water for accident mitigating functions of the VCC. Normal flow to the charging pumps 

from the RWST is delivered by the motor-operated valves. MOV-1 100B and 1100D are 

interlocked with the VCT isolation valve in a manner that causes MOV-1 100C to close 

when MOV-1 100B and 1100D open and a low-low level VCT condition is detected.  

The VCC system supplies filtered water for reactor coolant pump (RCP) sealing, 

lubrication and cooling through the RCP seal water system (Figure 2, sheet 2). Flow from 

the charging pumps passes through seal water manifold filters which rejoin at a common 

header. Two motor-operated valves provide independent paths to bypass the manifold 

filters for cold leg injection and recirculation. Each of the three seal water trains is 

supplied by parallel flow control valves from the common header. The primary flow 
control paths through FCV-1 115A, FCV-1 115B and FCV-1 115C normally provide coolant 

to each RCP seal. If flow demand exceeds capacity of the primary flow control valves, . then FCV-1 115D, FCV-1 11 5E and FCV-1 115F supply additional flow. Flow from these 
FCVs is supplied to the RCP seals after passing,through a secondary seal supply filter.  

3.2.4 Success Criteria 

Success of the volume control and charging (VCC) system is dependent upon operation 
of essential elements of the VCC concurrent with support systems necessary to provide 
borated water from the refueling water storage tank to the RCS for reactivity control and 
reactor coolant system inventory makeup. Such a system alignment crosses system 
boundaries of the RCP and containment spray and recirculation system (CRS) which are 
not discussed or modeled separately. The VCC, RCP and CRS configuration necessary 
for success in this scenario will be referred to simply as the Charging System.  

The risk of tornado-induced failure of the system is limited to portions of the charging 
system and supporting systems exposed to tornado winds and tornado-induced missiles.  
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O With the exception of the RWST and exposed piping, the charging system is protected 
by tornado resistant structures (i.e., the basement of the auxiliary building). Support 

systems for the charging system which may not survive tornado impacts include the 

instrument air system and the component cooling water (CCW) system. The AC and DC 
power systems, which also support the charging system consist of exposed electrical 

raceways and equipment which are analyzed.  

Success for the charging system in the tornado scenario requires transfer of adequate 

RCS makeup from the refueling water storage tank. This success criterion requires that: 

* One of the two charging pumps starts and operates for 24 hours; 

* The operator successfully realigns the charging pump suction from 
the volume control tank to the refueling water storage tank; 

* A flow path from the operating charging pump discharge to the 
reactor coolant system through any pump seal or the normal 
charging loop is available.  

The adequacy of RCS makeup assumes no additional path of coolant loss is developed 

during the tornado recovery. Loss of seal water flow to the reactor coolant pumps for a 
24 hour period is not expected, given the pumps would not be operated after plant trip 

and plant cool down will be accomplished by natural circulation. The RCP seals are 
expected to successfully withstand the loss of CCW for the short period of time required 
to establish charging flow. No thermal effects on the seals are anticipated.  

3.2.5 Modeling Assumptions 

The modeling assumptions used to develop the system fault tree are listed below: 

* Charging pump lube oil cooling is accomplished by E-908/909 fan 
cooling. . Operator action to start fan E-908 is addressed in 
S01-2.7-2, however, action to operate E-909 is not covered by the 
abnormal operating instructions.  
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* The boric acid system is unavailable due to tornado related damage 
to the boric acid tank. Since the VCT does not have adequate 
capacity to makeup RCS shrinkage due to cooling, no credit is taken 
for its availability. The only source of borated water credited is the 
RWST.  

* Fail open valves are assumed to fail in the open position unless they 
are impacted by a missile or they experience a control circuit failure.  
Similarly, fail close valves are assumed to fail closed.  

* The RWST is vulnerable only to tornado missile damage. Tornado 
missile damage of the RWST is evaluated as described in Section 
2.4.3. The RWST can withstand tornado wind loadings for, all 
windspeeds considered in this assessment." 

* Since the reactor coolant pump seals have a nominal expected 
resistance to significant leakage for 2.5 hours without seal water 
cooling, failure of flow to any RCP seal results in significant leakage, 
but not system failure, as the resultant expected seal leakage (70 
gpm) "" is not in excess of charging system capacity nor does it 
significantly challenge containment over the 24 hour mission time.  

Passive device random failures (e.g., heat exchanger leakage, 
random pipe failures) are not modeled.  

* The nitrogen supplies for valves with nitrogen backup are sufficient 
for the 24 hour mission time.  

3.3 Auxiliary Feedwater System 

3.3.1 System Function 

The auxiliary feedwater (AFW) system is a safety related system which has the following 
two primary functions: 

* Provide feedwater to the steam generators during abnormal or 
emergency conditions following a loss of main feedwater.  

* Provide feedwater to the steam generators during normal startup, 
normal shutdown, and hot standby conditions.  
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In addition, the AFW system can be used to provide a means of filling and venting the 
main feedwater system or to provide a means of filling the steam generators while in 
Modes 5 or 6.  

3.3.2 System Configuration 

The Auxiliary Feedwater (AFW) System consists of three pumps, an AFW storage tank, 

flow control valves, check valves, and various instrumentation. The system is divided into 
two independent and redundant trains. Each train is capable of providing the required 
flow to the steam generators to achieve and maintain the RCS in a hot standby condition.  
A simplified diagram of the system is shown in Figure 3.  

Two of the AFW pumps are electric motor driven while the third is steam turbine driven.  
One of the motor driven pumps is designated as the dedicated safe shutdown (DSD) 
AFW pump, and functions as.the train B AFW pump. The remaining two pumps are the . redundant train A pumps. Each pump is provided with individual suction lines to the 
auxiliary feedwater storage tank. The discharge lines are interconnected via check valves 
such that any single pump can supply auxiliary feedwater to any or all of the steam 
generators.  

Independent and redundant trains of instrumentation are provided for monitoring steam 
generator levels and for generating actuation signals to the AFW components. AFW flow 
to each of the steam generators is controlled by independent and redundant flow control 
valves. This configuration of components is such that a single train of AFW components 
is capable of providing controlled AFW flow to the three steam generators.  

A minimum flow recirculation line is provided from the discharge of each AFW pump back 
to the auxiliary feedwater storage tank. These recirculation lines provide a minimum flow 
during periods of little or no flow for pump cooling.  
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FIGURE 3 (Sheet 1 of 2) 
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3.3.3 System Operation 

During normal operation the system is in standby with the suction from all three pumps 

aligned to the AFWST and all three discharge paths from each pump aligned to supply 
each steam generator. All the valves in these flowpaths are open except for the pump 
discharge isolation valves, feedwater regulating valves, and related check valves.  

Each pump has its own auto-manual switch on the AFW control panel which must be in 
the "auto" position for the pump to respond to an AFW actuation signal (AFWAS), open 

its discharge isolation valve, and open all the feedwater regulating valves which are preset 
to the full open position until the operator takes manual control to regulate steam 

generator level as desired.  

Each pump, its discharge isolation valves, and regulating valves can also be manually 
started or opened with individual manual push button switches on the AFW control panel.  

3.3.4 Success Criteria 

In response to a tornado or high wind initiating event, loss of offsite power is highly 
probable. Following a loss of offsite power or other plant trip initiated by a tornado, 
tornado missile, or high winds; at least one AFW train is required to function successfully 
for the 24 hour mission time with the following success criteria: 

* One AFWAS train must successfully actuate either manually or 
automatically.  

* One of the three actuated pumps must start and run for 24 hours.  

* The AFW storage tank flow path to at least one of the operable AFW 
pumps must be available with sufficient water for the 24 hour mission 
time.  

* The discharge from one of the operable AFW pumps must be 
delivered to at least one of the steam generators.  
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* The following valves must open and remain open or operable in the 
operable pump discharge flow path: pump discharge valve, pump 
isolation valve, pump check valves, feedwater regulating valve, steam 
generator isolation valves, and steam generator check valves.  

* The support systems and power supplies for the operable pump and 
backup discharge flow path must be available and operate for 24 
hours.  

The support systems for the AFW system include AC power, DC power, AFWAS, main 
steam system, and nitrogen. The AFW system is not dependent on component cooling 
water, salt water cooling, safety injection, or any room ventilation or cooling. Compressed 
air from the instrument air system is not required since a nitrogen backup is provided.  

3.3.5 Modeling Assumptions 

The major modeling assumptions used to develop the system fault trees are listed below: 

* Flow diversion of AFW to the main feedwater system is included as 
a single basic event which includes several valve failures.  

* Flow diversion within the AFW system is not specifically modeled 
since it would require multiple check valve failures and failure of 
isolation valve CV-31 10, which is normally closed.  

* Recovery of the motor-driven pumps after failure to start/run and 
recovery of the turbine-driven pump after failure to run are not 
included in the model, however, recovery of the turbine-driven pump 
after failure to start due to overspeed trips is included in the basic 
event data.  

* Electrical failure of the auxiliary feedwater regulating valve controllers 
or loss of compressed air is assumed to cause the valve to fail in the 
closed direction. This results in loss of all auxiliary feedwater and is 
a conservative assumption.  

* Backup sources of water to the suction of the AFW pumps other 
than the AFW tank are not modeled (e.g., fire water or reservoir).  
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* Overfilling of the steam generators and flooding of the main steam 
lines is not assumed to result in failure of the steam system integrity, 
but is assumed to fail the turbine-driven pump.  

* Overheating of the AFW pumps due to failure of the minimum flow 
recirculation lines is not included in the model since deadheading of 
the pumps cannot occur unless there is a discharge path failure 
which would result in failure to accomplish the systems function 
regardless of the pump's status.  

* Service water cooling and room cooling is not included in the model 
since they are not required for system success.  

* Credit is taken for manual operator action of bypass valve AFW-353 
to provide sufficient steam supply to the turbine driven AFW pump.  

3.3.6 Fault Tree Model 

The system fault tree for the AFW system is based on the success criteria defined in 
Section 3.3.4. The analysis modeling assumptions are listed above and are provided in 
Appendix B. The failure modes involving electrical cables, cable trays, or conduits are 
discussed in Section 3.5 of this report.  . The mechanical or non-electrical tornado related failure modes are modeled with basic 
event failures of piping areas which could include piping sections, valves, or major 
components, such as pumps.  

3.4 Main Steam System 

3.4.1 System Function 

The main steam system (MSS) has the following post-trip shutdown functions: 

* Provide control of the RCS cooldown via the use of the atmospheric 
dump valves.  

Provide steam flow to the turbine driven auxiliary feedwater pump.  

Additionally, for the purpose of this evaluation, it must retain functional integrity to assure 
that an uncontrolled cooldown necessitating safety injection does not occur.  
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3.4.2 System Configuration 

The main steam system is a single train system inside containment because there is a 
common header for all three steam generators in the process flow path. The main steam 
header exits the containment through two penetrations, resulting in a two train system 
outside containment. Each steam header has a relief header with five main steam relief 
valves (MSRVs) and two atmospheric dump valves (ADVs). Also, the west steam header, 
exiting containment through penetration 2-J-1, provides steam to AFW pump G-10. A 
simplified MSS diagram is shown in Figure 4.  

3.4.3 Shutdown Operation 

When a plant trip occurs, the main steam stop valves and reheat MOVs close so that 
steam flow is diverted to the condenser via CV-3 and CV-4 or to the main steam relief 
system (ADVs and MSRVs). In this manner secondary system pressure can be . controlled. For purposes of tornado related shutdown, CV-3 and CV-4 are assumed to 
fail in the closed position on loss of instrument air. Therefore, to retain secondary control 
for cooldown, the ADV function must be retained. This includes the function of the 
solenoid valves used for control of the ADVs.  

The steam generator blowdown system is of interest in maintaining the pressure boundary 
integrity of the MSS. The blowdown system exits containment on the northwest corner 
and has a vertical exposure to tornado missile effects. The blowdown isolation valves CV
100A and CV-100B fail closed on loss of instrument air. Due to horizontal protection 
provided by adjacent shield walls, such a missile strike failure is not postulated. The 
majority of the MSS piping is located within the turbine building and is considered to be 
protected from tornado generated missiles by the turbine deck. The steam relief headers 
and valves are exposed but can withstand tornado loadings and missile impacts without 
loss of integrity or function.  

0 
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. However, the ADVs could lose function due to a tornado missile strike to the power 
supplies of their solenoid valves or the nitrogen bottles and are considered in the analysis.  

3.4.4 Success Criteria 

The MSS function will be successful if one ADV retains the ability to open and close for 
the 24 hour mission time, and the steam generator blowdown piping does not fail due to 
tornado missile damage.  

3.4.5 Modeling Assumptions 

The major modeling assumptions used to develop MSS fault trees are as follows: 

* The main stop valves are assumed to operate.  

* The main steam relief valves (not ADVs) are qualified to withstand the 
effects of a tornado 5 3 and are, therefore, available for steam relief 
capability immediately following plant trip.  

* Steam generator blowdown is assumed to be isolated post-trip on 
loss of air.  

* MSS piping is protected from or resistant to tornado wind and missile 
effects.  

3.5 AC and DC Power Systems 

3.5.1 System Function 

The AC power system is designed to provide reliable electrical power during all modes 
of station operation including shutdown conditions. The DC power system provides a 
reliable source of DC power for use with various plant instrumentation, DC-operated 
equipment, and control power for all circuit breaker operations. The DC power system 
also provides power to the 120 V AC vital power buses via inverters.  
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O For the tornado hazards evaluation, the AC and DC power systems are required to 
provide electrical power to the components and instrumentation necessary to achieve 
safe shutdown.  

3.5.2 System Configuration 

The electrical distribution system at SONGS 1 consists of the 230 kV AC switchyard 
system, the 4160 V AC system, the 480 V AC system, the 120 V AC system, the onsite 
AC power system (composed of the emergency diesel generators and dedicated 
shutdown diesel generator) and a 125 V DC system. Figure 5 is a simplified one-line 
diagram of the AC power system. Figure 6 is a simplified one-line diagram of the DC and 
vital bus power system. The 125 V DC system is composed of two independent train 
aligned 125 V DC systems for plant critical functions.  

3.5.3 System Operation 

SONGS 1 is located at the point of interconnection between Southern California Edison's 
230 kV system and San Diego Gas and Electric's 230 kV system. Plant connections to 
the switchyard are provided by a connection to auxiliary transformer C and by a 
connection through the main generator step-up transformer to auxiliary transformers A 
and B. During normal operation, the power source for auxiliary transformers A and B is 
the main generator, but power can be delivered to the plant from the switchyard via this 
path if a second supply is required.  

The 4160 V AC system consists of four buses 1A, 1 B, 1C and 2C. Buses 1A and 1 B are 
normally fed from the 18 kV output of the main generator. These buses are powered by 
auxiliary transformers A and B, and do not power components that are required for the 
safe shutdown of the plant. Buses 1 C and 2C are normally fed from the 230 kV 
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Figure 5 
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Figure 6 
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. switchyard via auxiliary transformer C. These buses provide the redundant power 
sources for both normal operation and safe shutdown system components. They also 
provide power for the 480 V system via station service transformers 1, 2 and 3.  

The 480 V AC power system consists of buses and motor-control centers as illustrated 
in Figure 5. These 480 V buses supply power primarily to safety related equipment.  

Two redundant diesel generators provide an immediate onsite backup 4160 V AC power 
source in the event that offsite power sources cannot be made available. Diesel 
generators 1 and 2 are connected through circuit breakers to 4160 V buses 1C and 2C, 
respectively. Power is supplied to the 480 V buses from 4160 V buses 1C and 2C 
through station service transformers 1 and 2. This alignment provides train separation 
for safe shutdown equipment.  

Either diesel generator is capable of providing sufficient power for safety related systems O required for normal and emergency/accident conditions. The diesel generators are 
automatically started on a loss of offsite power, a safety injection signal (SIS), or a SIS 
incident with a LOOP. The diesel generators are automatically loaded on a combined 
SISLOOP event. Only buses 1 and 2 and selected components are automatically re
energized when power is restored. The diesel generator auxiliaries are provided by 
systems that are powered by 4160 V AC buses 1C and 2C. Therefore, when 4160 V AC 
power is restored after diesel start, diesel generator auxiliaries are immediately available.  

SONGS 1 also has a dedicated shutdown system (DSD) which has the capability to 
energize certain plant equipment via manual transfer switches. The DSD consists of an 
independent diesel generator and distribution system. The system is designed with 
sufficient capacity to energize charging pump G-8A, AFW pump G-10W, a portion of the 
group D pressurizer heaters, and various control valves and instruments. The DSD diesel 
generator is designed to be capable of starting without support of the normal onsite 
emergency power sources or offsite power.  
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. The 125 V DC system provides power to each of two independent load trains. Each 
system contains a battery and two chargers. Only one charger is required to provide 
power from an AC train to the associated 125 V DC bus. Power for the chargers is 
supplied from 480 V switchgear 1 for DC system No. 1 and MOC 2B for DC system 
No. 2. Since the batteries have a finite storage capacity, the DC power system has a 
long-term dependency upon the AC power system.  

3.5.4 Success Criteria 

Following a tornado initiating event, the AC and DC power systems are necessary to 
provide power to various components required to achieve safe shutdown. Success will 
be achieved if the following events occur: 

* One or both emergency diesel generators start and run, if required, 
for a 24 hour mission time, and 

* 4 kV components receive power from any available bus, and 

* 480 V components receive power from their required bus, and 

* DC buses and battery chargers are available for the required 24 hour 
mission time, and 

* Control power to the switchgear breakers is available for breaker 
operation.  

3.5.5 Modeling Assumptions 

The modeling assumptions used to develop the AC and DC fault trees are as follows: 

* The offsite power system is susceptible to tornado related failures.  
These failures range from wind induced failure of the transmission 
lines to missile impacts on the switchyard and auxiliary transformers.  
The tornado related failure rate of the offsite power system includes 
the switchyard, the connections to the auxiliary transformers, the 
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transformers themselves, and the secondary side connections to the 
4kV switchgear buses.  

* The two diesel generators and their supporting auxiliaries are located 
in the diesel generator building which is designed to withstand 
tornado events. In addition, the wiring from and to the emergency 
diesel generator building is routed underground and is not subject 
to tornado related failures. As such, the onsite emergency power 
system is not subject to tornado related failures.  

* The dedicated shutdown diesel generator and switchgear are 
susceptible to tornado related missile hazards. The failure probability 
is determined based on the total exposed surface area of the two 
structures.  

* The south and west wall of the 480 V switchgear room, the south 
and west turbine building walls and the ventilation equipment building 
are constructed of masonry block and are considered susceptible to 
wind related tornado failure. The wind induced failure of these walls 
is assumed to cause the failure of any raceway or component 
physically attached to or penetrating these walls.  

* 480 V MCC bus no. 2 is located in the 480 V switchgear room and 
is susceptible to tornado related missile hazards with a failure rate 
based on the projected area of the MCC onto the south wall of the 
room.  

* Station service transformers 1, 2 and 3 are susceptible to tornado 
related missile hazards. Their failure probability is based on the total 
exposed surface area of the transformers, and their associated 
cables.  

* The 4 kV switchgear room is considered protected from tornado 
related failures due to its design and location.  

* Battery system no. 2 is located within the diesel generator building 
and is considered to be protected from tornado hazards.  

* Battery system no. 1 components are located in the southeast corner 
of the control administration building and have a failure rate based 
on the total surface area of the east wall of the battery room.  

* Exposed raceways containing power and control cabling necessary 
for the operation of safe shutdown components are considered 
susceptible to tornado missile effects. The failure rates for these 

3-26 R1 08-89-14-02C



raceways are determined based on the exposed raceway surface 
area. The surface area dimensions include an additional 5 feet in 
each direction for conservatism.  

* Overcurrent protective devices are functional.  

* Tornado induced damage to cables have the potential to cause open 
circuits or short circuit conditions; however, the probability of 
concurrent random breaker failure is very low and can be neglected.  

Hot shorts between energized and de-energized circuits will not 
occur unless a short circuit condition also exists.  

Spurious Actuation and Hot Shorts - Tornado wind or missile induced damage to 
electrical raceways and cables typically result in the loss of component function due to 
open or short circuit conditions. In this assessment, credit is taken for circuit protective 
devices to isolate individual failed circuits. Therefore, the availability of control power for 
breaker tripping is included in the system models.  

Tornado induced damage to electrical raceways and cables causing spurious actuation 
of components is evaluated based on the vulnerability of the associated control cable.  
Failures of the control circuit are evaluated to determine whether spurious open or close 
signals could occur. Hot shorts, however, are not considered to be a credible 
mechanism for causing spurious component actuation. The likelihood of a tornado 
missile impacting a raceway and causing a hot short between an energized circuit and 
a de-energized circuit without causing a short circuit is small enough to be neglected.  

3.6 Instrument Air and Nitrogen Systems 

The instrument service air (ISA) system is a plant wide network of air lines supplied by 
three air compressors and air receivers at the south end of the turbine building. The ISA 
serves a support function to various valves and isolation devices around the plant.  
Therefore, its function and potential exposure to tornado wind and missile effects is plant 

* wide and for purposes of this model its failure probability will be assumed at 1.0.  
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. The nitrogen system is a discrete system of safety-related pressurized nitrogen bottles to 
backup the ISA for each component supported. A bank of 2 or more nitrogen bottles is 
provided for valves located throughout the plant. This configuration lends itself to a lower 
system wide vulnerability, as the failure of any one bank only impacts the component 
served by that bank. A nominal exposure of 100 ft2 was used for exposure of each 
nitrogen bank to tornado missile effects. The nitrogen system is configured to passively 
operate in the event that instrument air normally provided to the component served by 
the nitrogen bank drops below the regulated pressure of that nitrogen bank. These 
configurations have very few components and success is achieved for the nitrogen 
system if it survives tornado missile impacts.  
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4.0 PLANT STRUCTURES DESCRIPTION 

SONGS 1 has structures that have been previously analyzed and found to be capable of 
withstanding the effects of tornado winds and missile impacts.12,31 These structures are: 

(1) the Sphere Enclosure Building (including the Sphere), 
(2) the Diesel Generator Building, and 

* (3) the Reactor Auxiliary Building (portion below grade).  

Tornado related damage to components located within these structures is not considered 
to be credible. SONGS 1 also has structures that contain or support components 
required to function during a tornado event that are not designed to withstand the effects 
of tornado winds and missile impacts. All structures important to safety have been 
determined to have adequate venting.  

* In general, masonry structures offer little or no protection against tornado missiles. As 
such, those components located within masonry structures are treated as exposed when 
assessing tornado missile impact. The following provides a brief description of these 
structures and some detail regarding their importance to plant safety. A simplified plan 
view of SONGS 1 structures is provided in Figure 7.  

4.1 Control Building 

The control building includes the control room, the 4 kV room and battery room no. 1.  
These rooms are oriented such that the control room is directly over the 4 kV room, 
which is partially below grade, and the battery room is at grade adjacent to the control 
room and 4 kV room. The control building is constructed of reinforced concrete and 
reinforced masonry. The walls provide varying degrees of protection from tornado wind 
and missile impacts. The primary areas of interest include the battery room reinforced 
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masonry wall and the control room because portions of these structures are vulnerable 
to missile damage at the higher intensity events.  

The control room has been analyzed and is vulnerable only to potentially damaging 
missile impact at the higher windspeeds of F' 4 and F' 5. Given the importance of this 
structure for the successful shutdown of the plant following a tornado, a special evaluation 
was performed in addition to the scope of the plant reliability model. The detailed risk 
evaluation of the control room portion of the control building is provided in Section 5.4.  

The 4kV room is located directly below the control room partially below grade. This room 
has been determined in previous analysesl 2,31 to provide adequate protection from 
tornado wind and missile effects. Therefore, no further consideration is necessary as part 
of this risk assessment.  

Battery room no. 1 is located at grade on the southeast portion of the control building.  
* It is susceptible to both tornado wind and missile related failures and houses DC power 

equipment necessary to support shutdown systems. The tornado related vulnerability of 
this room is treated as described in Section 3.5.5.  

4.2 Turbine Building 

The turbine building is constructed of structural steel with a concrete top deck and 
reinforced masonry walls. This structure houses the main steam system components, the 
train A auxiliary feedwater system pumps, the instrument service air system compressors 
and air receivers, the safety injection system and power and control cable routings along 
the exterior walls.  

The main steam system components located in and protected by the turbine building are 
the steam bypass valves (CV-3 and 4), reheater isolation valves (MOV-14, 15, 16 and 17), 
and the main steam stop valves (PV1650 and 1651). These components are located 
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such that the top deck of the building precludes tornado missile damage. The steam 
relief capability provided by the ADVs and MSRVs, is located in an exposed location at 
the north end of the turbine building adjacent to the containment structure.  

The train A auxiliary feedwater (AFW) pumps are located at grade on the west side of the 
turbine building. They are located in the shadow of an equipment access door so that 
they are not protected horizontally from tornado missile impact. The AFW piping from the 
AFWST to the pumps and from the pumps to the flow control FCVs is located primarily 
in a tornado protected trench. The third AFW pump, G-10W, is located adjacent to the 
DSD structure, to the southwest of the reactor auxiliary building.  

The active components of the instrument service air system are located in and adjacent 
to the turbine building. As previously stated in Section 3.6, this system is vulnerable to 
tornado related failure and is assumed to be damaged during a tornado.  

. The turbine building also supports a large number of conduits attached to the exterior 
west wall. Thus, certain shutdown systems depend on this structure which has a 
relatively low resistance to tornado wind related failure as noted in Table 3 in Section 2.2.  

4.3 Ventilation Equipment Building 

This structure is constructed of reinforced masonry. The ventilation equipment building 
does not house any components necessary for shutdown but conduits containing cabling 
for essential systems are attached to the exterior of the building. Therefore, failure of this 
structure could impact shutdown capability.  

4.4 Plant Vent Stack 

A previous SCE analysisl2] has shown the plant vent stack is not susceptible to tornado 
wind related failure. SCE also performed additional analyses to assess vortex shedding 
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concern and concluded this phenomenon is not a concern for windspeeds less than 260 
mph (F' 4). Therefore, no further analysis is necessary for the vent stack.  
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. 5.0 RESULTS AND CONCLUSIONS 

The preceding sections have dealt with the development of a plant reliability model to 

determine if SONGS 1 should be upgraded to withstand the effects of tornado wind and 

missile loadings. The following subsections provide a summary and discussion of the 
results of the SONGS 1 tornado risk evaluation. Based on this probabilistic risk 
assessment, an upgrade of SONGS 1 beyond its current configuration is not cost 
beneficial. A discussion of the most significant design related improvement is presented 
in Section 5.5.  

5.1 Risk Assessment Results 

Application of the methodology in Section 2.0 yielded a calculated tornado hazard 
induced core damage frequency (CDF) for SONGS 1. As shown in Table 8 and on the 
event tree plots shown in Appendix A, the total tornado related contribution to CDF, as . conservatively modeled, is 1.65E-06 year-'. This represents a very small portion of the 
total CDF for Unit 1 of approximately 1 E-4 year and does not present a significant or 
undue hazard to the public health and safety.  

Table 8 

Calculated Tornado Core Damage Frequencies (year-) 

Tornado F-Scale 

F'1 F'2 F'3 F'4 F'5 
LOOP Contribution 2.49E-07 1.44E-07 2.43E-07 1.81 E-07 6.60E-08 
PT Contribution 1.87E-07 2.90E-07 1.87E-07 9.OOE-08 1.40E-08 

Total LOOP Contribution = 8.83E-07 

Total Plant Trip Contribution = 7.68E-07 
Total Calculated CDF = 1.65E-06 
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. The analyses contain numerous conservatisms in the assessment of tornado impacts on 
the plant. In all cases where clear technical evidence was unavailable to provide 

calculational bases, conservative assumptions were made for the likelihood and 

consequence of tornado impacts. These modeling conservatisms have resulted in a 
conservatively high core damage frequency.  

The analysis did not include explicit evaluation of uncertainty. There are numerous 

sources of uncertainty inherent in risk evaluations. Component failure rates vary by a 
factor of three to ten. Tornado frequency of occurrence is expected to vary by a factor 
of five to ten. The treatment of missile failure likelihood and wind induced failures are 
conservative. In addition, the potential for recovery of failed equipment is not included.  
It is believed that the results are subject to uncertainty which is far less in the direction of 
underestimating the risk (the real value is higher than calculated) than in the direction of 
overestimating the risk due to the large conservatism in the analysis. The uncertainty may 
be on the order of a factor of 10 in the direction of increased risk and a factor of 100 in 
the direction of lower risk. The results are thereby expected to have a conservative bias.  

5.1.1 Analysis of Event Results 

A review of the core damage frequencies, given in Table 8 and as illustrated in Figure 8, 
indicates that the greatest contribution to the overall risk comes from the F ' 1 and F ' 2 
events. This is primarily due to the fact that as the intensity increases, the frequency of 
tornado occurrence decreases at an exponential rate. The effect of this is apparent at 
the F '3 intensity and shows up at the F '4 and F'5 levels where the system failure 
probabilities are assumed to be 1.0.  
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5.1.2 Analysis of System Response Results 

The system fault tree results provided in the cutset and importance summaries in 
Appendices C and D can be evaluated to determine the dominant event contributors to 
each system failure. As expected, for the lower intensity tornado events the onsite AC 
power system failures generally dominate for the LOOP event initiator. The.operator 
actions tend to dominate the importance for the PT event initiator for the F' 1 and F'2 
tornado events. In all cases, as the tornado intensity increases from F' 3 to F' 5, the 
tornado related basic events become more dominant. A brief synopsis of the analysis 
results for each system is provided below.  

Charging (VCC) System 

For the lower intensity tornado events, F' 1, F' 2 and F' 3, the dominant tornado failure 
is the missile related failure of the suction piping from the RWST to the charging pumps.  
As the tornado intensity increases from F' 3 to F' 5, the wind related failure of the 480V 
room wall, causing loss of power to charging pump components, increases in dominance.  
This is in addition to the common cause failure of the onsite emergency diesel generators 
which has a significant importance for all loss of power event initiators.  

MSS (SecondarY Pressure Control) System 

The operation of the atmospheric dump valves (ADVs) for secondary pressure control is 
dominated for all events by AC and DC power dependencies. For loss of offsite power, 
this includes the onsite emergency diesel generator(s) failure to start and run. For trip 
cases this involves raceway failure. The tornado related failure that becomes dominant 
as the intensity increases is the failure of cabling through the penetration areas to the 
control solenoid valves for the ADVs.  
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Auxiliary Feedwater (AFW) System 

The AFW system results are conservative due to a modeling assumption that significantly 
simplified the system model. AFW pump G-10S (the train A motor driven pump) was 
assumed to be unavailable. Limited sensitivity analyses to determine the effect of this 
assumption on the solution indicates a 20% conservatism or over-prediction of system 
failure for the base case. This effect would be expected to be less for the LOOP initiator 
as the tornado related failures begin to dominate at the higher tornado intensities.  

The analysis of the system results for the AFW system indicates a great dependence on 
the raceways that fail when the 480V room masonry wall fails due to tornado wind 
loadings. As the tornado intensity increases from F' 2 to F' 5, the wind related failure of 
the ventilation equipment building, and the conduits attached on its walls increases in its 
contribution to the calculated system failure frequency. -As with the other systems, the 
AFW system has a dependency on the common cause failure of the onsite emergency 
and DSD diesel generators for the LOOP event initiator.  

5.1.3 Analysis of Base Case Results 

In order to understand the maximum potential effect of upgrading plant structures, 
systems and components for tornado protection, a "base case" configuration is evaluated.  
As previously introduced in Section 2.5, this "base case" assumes that all tornado related 
vulnerabilities identified and developed in this assessment, except for LOOP, do not exist.  
This has the same effect as protecting all of the vulnerable components with tornado 
resistant structures. This base case is created by setting all of the tornado related basic 
event probabilities to zero. The calculated core damage frequency (CDF) is shown in 
Table 9 below and on the event trees in Appendix A.  

5-5 R108-89-14-02C



Table 9 

Calculated Base Case Core Damage Frequencies (year-) 

Tornado F-Scale 

F'1 F'2 F'3 F'4 F'5 
LOOP Contribution 2.43E-07 7.67E-08 2.94E-08 9.28E-09 2.65E-09 
PT Contribution 1.74E-07 4.27E-08 4.21 E-09 7.19E-10 9.14E-11 
Total Base Case 
LOOP Contribution = 3.61 E-07 

Total Base Case 
Plant Trip Contribution = 2.22E-07 
Total Calculated 
Base Case CDF = 5.83E-07 

Comparison of the base case results to the tornado CDF results in Table 8 indicates that 
the maximum expected CDF reduction expected from the proposed system upgrades 
would be approximately 1E-06 year-'. This is a small incremental reduction.  

5.2 Cost Benefit Analysis 

The reduction in SONGS 1 CDF presented in 5.1.3 above can be quantified in terms of 
cost-benefit to the public health and safety. Reference 19 provides guidance for 
estimating public health and safety cost-benefit in terms of person-rem benefit per event.  
Using the high estimate of 1.0E08 person-rem per event and the estimated CDF reduction 
of 1.0E-06 per year, a benefit of 100 person-rem per year is estimated. Reference 19 also 
cites an NRC safety goal of $1000 per person-rem avoided. This equates to a $100,000 
annual benefit to the public health and safety. Consideration of the 12 year operating life 
of SONGS 1 subsequent to the planned 1992 implementation of tornado modifications, 
a total benefit of approximately $1M is estimated. This is compared to the estimated 
upgrade costs of $1OM to $52M for the 10-s and 10-7 per year recurrence tornado events.  
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5.3 Operator Actions 

One manual operator action not currently addressed in the operating instructions was 
credited in this assessment to mitigate the consequences of a tornado at SONGS 1. The 
following action is credited and will be incorporated into SONGS 1 procedures as 
appropriate.  

o Recovery of lube oil cooling for charging pump G-8B, by operating 
lube oil cooler fan E-909 

5.4 Control Building Evaluation 

The SONGS 1 control building houses the control room on the upper level. Previous 
analyses 2 have shown the structure to be resistant to tornado wind loadings. With the 
exception of the east wall and portions of the roof, the building is also considered 
resistant to tornado missile effects. The east wall and roof are constructed of 9 inch and 
7-1/2 inch reinforced concrete, respectively. These two portions of the structure are 
susceptible to damage from heavier missiles (i.e. utility poles, trees and vehicles). For 
each of these areas an area-specific missile strike probability can be generated.  

East Wall - The wall area is approximately 1020 ft2 . Using section 2.0 methodology and 
a subset of the Table 5 missile population consisting of the 600 vehicles, 300 utility poles 
and 500 trees for a total missile subset population of 1,400, the following damaging 
missile strike probabilities are calculated: 
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Table 10 

Control Building East Wall Damaging 
Missile Strike Probabilities (per tornado) 

F-Scale F'1 F'2 F'3 F'4 F'5 
Missile Strike 
Probability 1.02E-06 5.1 0E-05 1.29E-04 1.63E-04 1.98E-04 

The combination of these results for each tornado intensity with the recurrence frequency 
for each event results in a total damaging missile strike frequency of 7.62E-10 per year.  
It is, therefore, concluded that the frequency of damage to the east wall of the control 
room is acceptably low and does not significantly impact the core damage frequency.  

Control Room Roof -The control room roof area susceptible to damage is approximately 
2010 ft2. Using the section 2.0 methodology and the same subset of the missile 
population used for the east wall yields the following damaging missile strike probabilities: 

Table 11 

Control Room Roof Damaging 
Missile Strike Probabilities (per tornado) 

F-Scale F'1 F'2 F'3 F'4 F'5 
Missile Strike 
Probability 2.01 E-06 1.01 E-04 2.54E-04 3.2E-04 3.9E-04 

The combination of these results with the occurrence frequency for each event results in 
a total damaging missile strike frequency of 1.50E-09 per year. It is, therefore, concluded 
that the probability of damage to the control room roof is acceptably low and does not 
significantly impact the core damage frequency.  
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Based on the results presented above for the control room east wall and control room 
roof there exists a 2.27E-09 per year frequency of a damaging tornado missile strike for 
the SONGS 1 control room structure. Given this low probability, it is judged that 
modifications to this structure are not necessary. This conclusion is based on 
conservative data that include F' 1 to F' 3 effects. However, only the higher tornado 
windspeeds (F' 4 and F' 5) contribute to failures by potentially damaging missiles being 
picked up with sufficient energy to damage the control room roof or east wall.  

5.5 Tornado Upgrade Risk Evaluation 

A review of analyses results was performed to determine the relative importance of 
tornado related system failures on the calculated CDF. A review of the cutset and 
importance summaries in Appendices C and D reveals that in the case of the charging 
and AFW systems, the tornado wind related failure of the 480V room wall or the 
ventilation equipment building affects safe shutdown system reliability. These failures 

* impact a number of power and control cabling routed in cable trays attached to the walls 
of these structures.  

No individual tornado related structural failures were analyzed in detail to quantitatively 
determine the impact on system reliability. A review of the cutset and importance 
summaries indicates the following relative ranking of tornado related basic events: 

* Rupture of the suction piping to the charging pumps from the RWST 
caused by tornado missiles.  

* Failure of the conduits on the control building roof that support AFW 
system operation due to tornado missiles.  

The above listing does not reflect a specific need to perform upgrades to mitigate these 
failures, but can be used to rank upgrades according to their potential safety benefit.  
Given the importance of the results, it is estimated that the 480V room wall and ventilation 
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. equipment building failures, and their consequent conduit and raceway failures represent 
over half of the unmitigated tornado risk at SONGS 1.  

5.6 Conclusions 

A tornado related plant risk assessment has concluded the following: 

SONGS 1 site has a low tornado event recurrence frequency.  

The discussion of the SONGS 1 tornado hazard in Section 2.1 
concluded that regardless of the technical source used, SONGS 1 is 
situated in a geographic region and specific area which does not 
generally experience severe tornado events (i.e., F' 4 and F' 5) and 
overall does not have a high tornado recurrence frequency. As this 
is the postulated initiating event, it has a direct effect on the results 
of the risk assessment.  

* The tornado hazard for SONGS 1 does not have a significant 
contribution to core damage frequency.  

The calculated core damage frequency (CDF) resulting from a 
tornado occurrence at the SONGS 1 plant site is 1.65E-06 per year.  
Therefore, it is extremely unlikely that core damage will occur due to 
a tornado initiating event during the plant life.  

* Tornado generated missiles do not significantly contribute to the 
calculated CDF. The tornado related wind failure of selected 
masonry structures is the significant contributor to this small 
frequency.  

A review of the analyzed results concludes that tornado missile 
impact related failures do not significantly contribute to the calculated 
CDF. The major contributor to tornado failures is the wind induced 
failure of specific masonry walls or buildings. This result was not 
expected given the large number of exposed components at.  
SONGS 1, but the analysis concluded the AC and DC power 
systems have specific vulnerability to wind related wall failures.  

The $10M to $52M cost to upgrade SONGS 1 to the 10-5 to 10, per 
year recurrence frequency tornado events is not commensurate with 
the small value of risk reduction achieved by these modifications.  
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A limited value impact assessment, using a high estimate value of 
1.0E08 person-rem/event from Reference 19, the NRC's suggested 
safety goal of $1000 per person-rem"9, and the 1.06E-06 CDF 
change presented in Section 5.1, yields a calculated annual cost 
benefit of $100,000 for implementation of SONGS 1 upgrades to 
withstand the effects of tornado events at the plant site. A 
calculation of the benefit of performing these modifications in the 
SONGS 1 Cycle 12 refueling outage in 1992 and accounting for the 
benefit of subsequent years, concludes the value to SONGS 1 in 
monetary worth is approximately $1 M. Therefore, the $1 OM to $52M 
costs of the SONGS 1 upgrade are not cost beneficial, and exceed 
this calculated benefit by one to two orders of magnitude.  
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APPENDIX A 

SONGS 1 TORNADO EVENT TREES
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PLANT TRIP CONTROL DESIGNATI 0 N DS EE 

R N C N 

TF4 RCS MSS AFW T EC 

TF4 SAFE 

2 TF4-AFW QAMAGE 5. 1IE-00 

3 TF4-HSS DAMAGE 2.64E-10 

4 TF4-RCS DAMAGE 2.86E-08 

REBECA (C) ERIN Engineering and Research, Inc. Version 1.0 Filename: TNDTF4 Date: 04-16-90 Total Probability: 9.00E-08



SONGS 1 RESPONSE TO F5 TORNADO INDUCED LOOP 
F5 TORNADO RCS SECONDARY AUXILIARY N C E 

INDUCED LOSS MAKEUP PRESSURE FEEDWATER U CL a0 
OF OFFSITE CONTROL D DE SIG N ATI1 0 N DS EU 

POWER N C N 

LFS RCS MSS AFW T EC 

I LF5 SAFE 

2 LF5-AFM DAHAGE 4.69E-06 

3 LF5-HSS BAKAGE 2.20E-09 

4 LF5-ACS DAKAGE I 69E-0 

REBECA (C) ERIN Engineering and Research. Inc. Version 1.0 Filename: TNDLF5 Date: 04-16-90 Total Probability: 6.60E-08



SONGS I RESPONSE TO F5 TORNADO INDUCED PLANT TRIP 
F5 TORNADO RCS SECONDARY AUXILIARY N EE 

T TP CC EE 
INDUCED MAKEUP. PRESSURE FEEDWATER M DSIGNCEIL 0 

PLANT TRIP CONTROL B DEI1NT 0 N 0 S EU 

B DE E S N R NC 

TF5 RCS MSS AFW T EC 

I TFS' SAFE 

2 TF5-AFW OAMAGE I Q5f-Oa 

3 IF5-MSS BAKAGE 3.53E-i 

4 TF5-ICS OAKAGE 3.46E-09 

REBECA (C) ERIN Engineering and Research. Inc. Version 1.0 Filename: TNDTF5 Date: 04-16-90 Total Probability: I 40E-08



SONGS I RESPONSE TO F1 TORNADO - BASE CASE LOOP 
F1 TORNADO RCS SECONDARY AUXILIARY N A R 

INDUCED LOSS MAKEUP PRESSURE FEEDWATER u CLUE E 

OF OFFSITE CONTROL a DESIG NA TON 0A Eu 
E S A EO 

0
S NE 

POWER E E N 

LB1 RCS MSS AFW T EC 

I LB SAFE 

2 LBI-AFW DAMAGE 2.42E-09 

/ 3 Li1-MSS DAMAGE 1 OEE-06 

4 L81-ICS DAMAGE 2 19E-07 

REBECA (C) ERIN Engineering and Research, Inc. Version 1.0 Filename:' TNOLBI Date: 04-16-90 Total Probability: 2 43E-07



SONGS I RESPONSE TO Fl TORNADO - BASE CASE TRIP 
F ,TORNADO RCS SECONDARY AUXILIARY N C S 
INDUCED MAKEUP PRESSURE FEEDWATER u CL E 

PLANT TRIP CONTROL BDESIG NATIN D 

R N S C N 
TB1 RCS MSS AFW T EC 

I IBI SAFE 

2 I81-AFW DAMAGE 1.1E-08 

3 leI-mss DAMAGE 5,51E-09 

SIB1-ACS DAMAGE I 57E-07 

REBECA (C) ERIN Engineering and Research. Inc. Version 1.0 Filename:' TNDTB1 Date: 04-16-90 Total Probability: 1.74E-07



SONGS I RESPONSE TO F2 TORNADO - BASE CASE LOOP 
F2 TORNADO RCS SECONDARY AUXILIARY N C E 

N~ C E 
INDUCED LOSS MAKEUP PRESSURE FEEDWATER U L  

OFS EST 0 SEUE N CE IA ~ua 
OF OFFSITE CONTROL a DESIG NAT ION 

0
S EE 

POWER E ES CN 

L62 RCS MSS AFW T E 

I LB2 SAFE 

2 LB2-AFW DAMAGE 7 60E-10 

3 La2-MSS DAMAGE 6.73E-09 

4 L82-RCS DAMAGE 6 92E-0B 

REBECA (C) ERIN Engineering and Research, Inc. Version 1.0 Filename: 'TNDLB2 Date: 04-16-90 Total Probability: 767E-O8



SONGS I RESPONSE TO F2 TORNADO - BASE CASE TRIP 
F2 TORNADO RCS SECONDARY AUXILIARY N C 

INDUCED MAKEUP PRESSURE FEEDHATER U S UN 

PLANT TRIP CONTROL B0 ESIG NATION 
0
S E E 

R NS C N 

TB2 RCS MSS AFW T EC 

I 162 SAFE 

2 182-AFW DAKAGE 2.M1-09 

3 IB2-MSS AMAGE 1 34E-09 

4 WB-ICS DAMAGE 3.05E-08 

RERECA (C ERIN nineig n Rsa~ C esin10 ienm:t: 41-9 otlPobbliy I 
REBECA (C) ERIN Engineering and Research, Inc. Version 1.0 Filename: TNOTB2 Dt:0-69 oa rbblt:42E0



SONGS I RESPONSE TO F3 TORNADO - BASE CASE LOOP 
F3 TORNADO RCS SECONDARY AUXILIARY AC 
INDUCED LOSS MAKEUP PRESSURE FEEDWATER U L 0 
OF OFFS ITE CONTROL D EB N A T I ONSN E 

POWER E ES N __ N s CN 
L83 RCS MSS AFw T EC 

1 LB3 SAFE 

2 LB3-AFi DAMAGE 0 00E.00 

3 L83-MSS DAMAGE 3 23E-10 

4 LB3-RCS DAMAGE 2 91E-08 

REBECA (C) ERIN Engineering and Research. Inc. Version 10 Filename: TNDLB3 Date: 04-16-90 Total Probability: 2.94E-08



SONGS I RESPONSE TO F3 TORNADO - BASE CASE TRIP 
F3 TORNADO RCS SECONDARY AUXILIARY N C E 

INDUCED MAKEUP PRESSURE FEEDWATER U SEG U ENCE CC 
PLANT TRIP CONTROL DESIG NA TON D S EE 

R NS CN 
TB3 RCS MSS AFW T EC 

ITa3 SAFE 

2 TB3-AFW DAMAGE 2 83E-to 

3 183-MSS DAMAGE 1.29E-1D 

4 IB3-RCS DAMAGE 3.60E-09 

REBECA (C) ERIN Engineering and Research, Inc. Version 1.0 Filename: 'TNDTB3 Date: 04-16-90 Total Probabilty: 4 21E-09 

-7-7 Date 0416-9 Toal Pobailit: I



SONGS I RESPONSE TO F4 TORNADO - BASE CASE LOOP 
F4 TORNADO ACS SECONDARY AUXILIARY N C E 

N SEUEC C E0 INDUCED LOSS MAKEUP PRESSURE FEEDWATER u SA ENCE 
OF OFFSITE CONTROL B DE S IG N A TIO N DS E U 

POWER R N N N 
LB4 RCS MSS AFW T E 

SLB SAFE 

2 LB4-AFW DAMAGE 9.29E-t1 

3 LB4-MSS DAMAGE 8.07E-10 

4 LB4-HCS 0AMAGE .38E-09 

REBECA (C) ERIN Engineering and Research, Inc. Version 1.0 Filename: TNDLB4 Date: 04-16-90 Total Probability: 9.28E-09



SONGS I RESPONSE TO F4 TORNADO - BASE CASE TRIP 
F4 TORNADO RCS SECONDARY AUXILIARY N A 

INDUCED MAKEUP PRESSURE FEEDWATER u S U C E 

PLANT TRIP CONTROL B DESIG NATI 0 N Ds EE 

R N CN 

TB4 RCS MSS AFW T EC 

1 184 SAFE 

2 T84-AFl 0AR46E 4.B5E-11 

3 IB4-NSS DAKASE 2.21E-11 

4 184-RCS DAKAGE 5.48E-10 

REBECA (C) ERIN Engineering and Research, Inc. Version 1.0 FFilename:' TNDTBA Date: 04-16-90 Total Probability: 7. 19E-10



SONGS I RESPONSE TO F5 TORNADO - BASE CASE LOOP 
F5 TORNADO RCS SECONDARY AUXILIARY N C EF 

INDUCED LOSS MAKEUP PRESSURE FEEDWATER U C aE 
M S EQ0UE N CE 1 L 0 

OF OFFSITE CONTROL 8DESIGNATION DS u 
POWER E s N 

LB5 RCS MSS AFW T EC 

I LB5 SAFE 

2 L65-AFN DAWAE 2.42E-11I 

3 LB5-NSS 0AnA6E 2 22E-10 

4 LB5-flCS DAMAGE 2 40E-09 

REBECA (C) ERIN Engineering and Research, Inc. Version 1.0 Filename: 'TNDLB5 Date: 04-16-90 Total Probability: 2.65E-09



SONGS I RESPONSE TO F5 TORNADO - BASE CASE TRIP 
F5 TORNADO RCS SECONDARY AUXILIARY N ER 

INDUCED MAKEUP PRESSURE FEEDWATER u S a U 

M S EQ0UE N CE I L u 
0 

PLANT TRIP CONTROL DESIG NATION OS EE 

R NS CN 
TB5 RCS MSS AFW T EC 

185 SAFE 

2 TO5-AFi DAMAGE 1.71E-II 

3 185-M5S DAMAGE I 09E-13 

4 IB5-fCS DAMAGE 7 42E-1 

REBECA (C) ERIN Engineering and Research, Inc. Version 1.0 Filename: 'TNDTB5 Date: 04-16-90 Total Probability: 9 14E-1



APPENDIX B 

SONGS 1 SYSTEM FAULT TREES



SONGS1 CHARGING SYSTEM FAULT THE E TORNADO ANALYSISTS-21-1990 
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REBECA MERIN Engineering anO Researct).Inc. Version 1.1



SONGS1 CHARGING SYSTEM FAULT THEE -TORNADO ANALYSIS 108-21-1990 

FLO tO LOOP A 
P G-2A 

DT-02-01 

AND 

INA0E UAT FLOW INA0EAE FLOW 

FCV-I1150 FCV-1115A 

DT-02-02 OT-02-04 

OR O 

FCV-11150 IlNADEQUATIE FLOW ,AIA-OPERATEO VLY INADEQUATE.FLOW 
OPE ILSC SES OVP15N N ON OEM TO 1C-~ 5 

| 0-02-03 NO RLOW THOUGH I OT-09-01 O-AV11'15A--P | | T-09-01 I 

PAGE 09 0.00E+00 PAGE 09 

IMMEDIATE FAILURE OF AIR-OPERATED VLY 
AIB & NIROG EN TO FCV-ti150 FT OPEN ON 

FCV-1I215D OEMAND 
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3.00E-03 

GAT DT- 230 IS TRUED_ a SINC E N.O- .O FC 1115 A I S 0=' O EN.  

TPAGE 2 
RE8ECA (C)ERIN Engineering and Research. Inc. Version 1.1



SONGS1 -CHARGING SYSTEM FAULT TREE - TORNADO ANALYSIS 108-21-1990 

SYS SOUCE CAIRTER P 

NITOGF ARO THE &YIlS NIAILSE TO-- EN 

TORNADO15 

|BINUEAIRZEQAE IROE 

SUPRTN 2 RINFI S YSERTEM FA4L DHOUOSO 
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REBECA MC]ERIN Engineering AGO TResearch. Inc. Veri~Son I.I



SONGSI CHARGING SYSTEM-FAULT TREE -TORNADO ANALYSIS 108-21-1990 

INADEQUAT1E, CHARGI NG 

| DT-04-01 | 

AND 

INA0EAE ELOW INADEQUAT FLOW 
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PAGE 4.  
REBECA (C)ERIN Engineering and Research. Inc. Version 1.1



SONGSI - CHARGING SYSTEM FAULT TREE - TORNADO ANALYSIS 08-21-1990 

NITROGE FROM TE FYI I NSTRUMENT AILOR/N 
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OT-05-0 |E I n iern n eerh Ic e so .



SONGS1 CHARGING SYSTEM FAULT THEE TORNADO ANALYSIsTS-21-1990 

INADEQUATE CHARGING 
FLOW TO LOOP C 

OT-O -Ol 

AND 

INADEGUAT FLOW INADE UATE FLOW 
TFAC, T 0 

FCV- I 115F Fc _ lit C 

01-06-02 OT-06-04 

OR 

FCV - lt15F INADEQUATE FLOW AIR-OPERATED VLV INADEQUATE FLOW 
FA IL S TO TO FcV-IiI5 It 15C FT OPEN ON OEM TO FCV-1115 

OPEN (ALL CAUSES) HEADER NORMALLY OPEN. F.O. HEADER 
DT-0 .6-03 NO FLOW TMIUGH DT-A-01 I D-AVIIt5C--P DT-09-01 FcllI15F 

on c 
A 

PAGE 09 O.OOEiOO PAGE 09 

IMMEO IATE FAI URE OF AIR-OPERATEO I&V 
AIR G NITROGEN TO FCV-t115F FT OPEN ON 

FCV-1115F DEMAND 

OT-07-01 O-AVtti5F--P 

PAGE 07 
3.OOE-03 

G; A -F a 0 _T- 0 E3 0 :? T S _F F: U a 0 S T r-,J E=- FlJ 0 F7 C:) C V. 1 1. 1 E5 C I S CD F=l E: T J 

TPAGE 6 
REBECA MERIN Engineering and Researcri.Inc. Ver5ion 1.1



SONGS1 - CHARGING SYSTEM FAULT TREE - TORNADO ANALYSIS 08-21-1990 

SYSIMED T FETER RE S 

R-SYI~~~ DI5FTIIZ I00-40PI1F 0 

TORNAD0 

B-SYIAIA--Z| 

1.00E+00!7 
N 

FAILURE OF NITROGENFALR OFNT GE 
PASSIVE LOOPBYASLO 

FROM SV-tit5CF FO Y11C 

SOR-V onlEE 

INACONERUAERR TN C E R N R E FLO CONTROLLER SOURCEVATE SI N NIIT F THE NO F O OR 5 V FC-1115 LOW O NO NTG FO TAC OW T2EVOC PF R SUPPORTING N2 TRAIN BUS T4 OUTPUT W T 24 SUPORIN NO TRAIN OUNAI 
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-TFY-1115F LFW T NOACTUAT ON FT ACTAT FIU LOW/RU 
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lOUTPUT W/ 24 HL 
I D-PK- -15F10I |U-23-01 
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FYE1115FA ILRE A RABLE Y 15 VU WIY 

FAIL TOAN OPERATE~l RY UPU /I2 

07-07-04 |.O-3PG 36OE0 

e El-t D 0 S V :1 1 -D X I U r- -- c- r- t:-; t- C:) iD - c c -- J L r- -- 3 Q :1 1 . 0 - EDI 
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SONGS12- CHARGING SYSTEM FAULT THEE - TORNADO ANALYSIS7 8-21-1990 

IMMEDIATE FAILURE 
OF AIR & NITROGEN.  

TO FCV-1112 

T-08-0 E1 

AND 

INSTAUMENT AIR INADEQUATE NITROGEN 
SYSTEM FAILS DUE TO FROM I/P CONVERTER 

TORNADO FY-1112 
B-SYINAIR--Z DT-08-02 

1.00E+00 

NO POWER PRESS CNTLR LOW/NALWCTR11O1PSGCVA11 
O125VOC OUTPUT H/I 24 H LO/NO OUTPUT W/1 24 LOW/NO OUTPUT N/I 24 
BUS #I H H 
UT-40-01 D-PCI12-101 0-FCi112-1DI IOPI1-0 

UT TREE PAGE 40 I.00E-04 1.00E-04 1.00E-04 

TORNADO INDUCED 
FAILURE OF CA8LE 

TRAY 

F Y - 1 1 12 .P G 
REBECA (C)EAIN Engineering and Research, Inc. Version 1.1



SONGS1 CHARGING SYSTEM FAULT THEE -TORNADO ANALYSIS 08B-21-1990' 

OPERATOR FAILS TD 

MANUALLYO-OPENOHOV-18 

W/O PROCEDRADUREUED HE TATE MV-I 

PONER OUON FL~ OFNL T ATODEAND FLOWICEN TONAD INADUQUED MFLSOTEWOV1 

3 00E09-02 01-23-03 D-009

UT TRE AE 29 AGE 3AGE-0 10 

UTOEO TREE FAR 22G IAt 2 3.OOE-02 

MTR-0PERATED VLY OPWRMROERTDVVN OE 
NOV-18 FT OPEN ON ?MV1FTOE ONO 

DEMAND DEMAND TOV--9 

D 5-MV18 ----- P EO FLO RHROUGH I V-rSI 1.1 

MOFCV8li-5 

3.OOE-| DT-09-01 

INADEQUAT FAL IO CBLE NA EQUATE FLO THRUNUFIIN ORAOIDCE T TRTRMV 

T29 01 09 T02 3| 0| 0M1 - - 1 |8 1TA 

UT TRE PAGE 9 PAGE23 AGE 10, 

MO-1 FAILS INAEDAT FLOWE 33.OE 

rlj ~ ~ ~ ~ T 0TO n - F -C A FF- ; - : MO-10 MOV-1 AND S :AL- V :Pt 7IL FF: z 5 C 
S; ~ ~ OE RCP EM( :F E vC -U = E = : AL FILTERS - : ; F : Dm 5 5C 1 -- 2 

- R C0 .- Ir-i0 =E:F -0- 5 F: : 09-04 DT-11-01 S (- -M lE: ;E= L r D F:,c IP G 
09EA (IRNEgneigan eerhIc eso .



SONGS1 -CHARGING SYSTEM FAULT TREE -TORNADO ANALYSIS 108-21-1990 

INADEQUATE FLOW TFIOU 
RCP SEAL WATER 
MANIFOLD FILTERS ' 

OT-10-01 

OR 

INADEQUATE FLOW INAGEQUATE FLOW 
THRU RCP C-42 THRU RCP FILTER 

C-42S 
0 O-10-02 D-00 

OR 
OR 

FILTER 42 INADEQUATE FLOA TO INA0EQUATE FLOW TO FILTER 42S 
PLUGGED/FOULEO N/1 MOV-18.NOV-19. AND MOV-18.MOV-19 AND PLUGGED/FOULED W/I 

24 H BCP NANIFOLD FILIERS RCP MANIFOLD FILTERS 24 H 
| -FL42 ---10OC | T-11-01 DT-11-01 |D-FL42S--1DC| 

3.3dE-05 PAGE 11 PAGE 11 3.34E-05 

--- PAGE 101 
REBECA (C)ERIN Engineering and Research. Inc. Version 1.1



SONGS1 -CHARGING SYSTEM FAULT THEE -TORNADO ANALYSIST08-21-1990, 

INADEQUATE FLOW TO 
N09-18. MOV- 19 AND 
RCP MANIFOLD FIL TERS 

INADEQUATE FLOW INAGEQUATE FLOW 
THROUGH MANUAL THROUGH MANUAL 
VALVE VCC-337 VALVE VCC 338 

S 07-11-02 O -10 

OR AND 

MANUAL VLV VCC-337 INAGEQUATE FLDW INAEUAT FLOW INA 0ATE FLOW 
LEFT INOP POST-MAINT TO MANUAL VALVE FROM TRIOUGH 

VCC-337 VCC -306 VC-307 
D -XV337---- X 011-4) OT-11-05 I DT-11-07 

L00OE-04ORR 
INADEQUATE FLOWIAEUT LW IAEUT LWCEKVY36F 

FROM THROUGH FROM CHARGING OPEN ON DEM 
VCC-306 

VCC-305 PUMP A (GA) 
l 

01-11-09 0T-11-06 | 0-12-01 0-CV306 ---- P 

0R ORA 
PAGE 12 1.00E-04 

INADEQUATE FLOW CHECK VLY 306 FT CHECK VLY VCC-305 FT INADEQUATE FLOW INADEUTE FLOW MANUAL VLY 307 LEFT 
FRMCAGN PN NOMOE NDM ANCAGNHOUGH INDP POST-MAINT 

PUMP A (GAI PUMP 8 V VCR35 
DT0-12-01 0 -CV306---- P I D-CV305 ---- P I OT-iS-01 0 O-11-08 | | XV30 

PAGE 12 1.00E-404 1.00E-04 PAGE 15 1.00E-04 
CHECK VLY VCC-305 FIND UAEFLOW 

OPEN ON OEM THOUGH CHARGING 
. PUMP B (G8B) 

O V5--- OT-i5-01 I 

1.00E-04 PAGE 15 

AS S U MES P U MP G2-8 E3 n ORt C tM A LLY O =PF -TING NO~i0 r C.F:taEDI FT TFAK ENr- F0 Q0 
T EST PUMP Gr F n - - . P A G E 1 11 

REBECA (C)ERIN Engineering and Research. Inc. Version 1 1



SONGSI CHARGING SYSTEM FAULT THEE -TORNADO ANALYSIS 108-21-1990 
INA0EQUA TE FLOW 
FROM CHARGING L 
PUMP A (GGA) 

SUCTION PATH CHARGING PUMP 
FAILURE TO .A FA ILS 

CHARG ING PUMP A TO OPERATE 

OT-12-02 D T-12-03 

NO FLOW THRU MOV-1100C NO POWER NTR-0RIVEN PP G8A FT OPERATOR FAILS TO CHARGING PMP A 
. NOV-1100880 & FAILS TO CHARGING START ON DEMAND START CHARGING PUMP FAILS TO 

. FCV-5051 TO CLOSE PUMP 6-8A CHARGING 68A PER PROCEDURE RUN (ALL CAUSES) 
| T-19-01 OT180 | T12-0 -P8 -- U (D -20 

lwAND O O 
PAGE 19 PAGE 19 3.00E-03 30E0 

NO POWER N POE CHRIGPM -AI AGEUT 
FROM 4KV FROM 4KV FAILS TO RUN FOR LUBR ICATION OF 
BUS #A4 BUS 02C 1 24 HOURS (MECH) CHARGIN PUM 

I T- or-07-o E -2-09 Dw -T AnD T-2-11 

7.20E-04 

NO PONE OPFIST ONC ICI RAE ONAD INUED N POEINADEUAT INADEQUATE 
ON 4KV CHRG PUMP B-8A TO 1A403 (G8A) FAILURE OF CABLE FROM AKV LUB3E OIL LUBE OIL 
BUS #A4 050 DIESEL PER PROC. FAILS TO CLOSE TRAY -----> BUS #2C FLOW COOLING 

UT- 01( 0G8ASO-1V2-DO2B0 UT-16-01 0T-13-01 ifT140 

UT TREE PAGE 39 3.00E-02 PAGE 24 UT TREE PAGE 16 PAGE 13 PAGE 14 

BKR (CONTROL) 4160V No POWER 
sIA403 FT CLOSE ON ON 125VDC 

DEMAND BUS 0028 

0 -C21A403--N UT-37-03 

O A 
3.00E-03 UT TREE PAGE 37.  

OD-G8A ,CD DO- -- V ED D- MPG8A, 3 - - -- L. FR E=-FE lS To 0 sD11 - 1 0 -8E3. S--TEP 1-4 A CAL..E T F=AY!S T0O ! DSD EO3E (US E; AY 4. 028) A E P OT CTE .E. IJ 
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SONGS1 CHARGING SYSTEM FAULT THEE TORNADO ANALYSIS-FOO-21-1990, 

INAOEGUATE LUBE 
OIL FLOW TO 

CHARGING PUMP G-BA .4, 

OT-13-01 
p 

AND 

-------------
NECH DRIVEN PP G987 ELECTRIC POWERED 

FAILS TO RUN LUBE OIL PUMP 
24 HMRS G-942 FAILS 

F-D-XPG987-IOR I 

8 10E-05 

INSUFFICIENT UC E 
POWER FAILURE OF CABLE FT START ON DENA FAILS TO RUN 

ON MCC 2A TRAY CHARGING LUGE OIL 24 HRS (CHRG LUBE I 
U - -02 DT-t4-02 I D-MPG942 --- S I D-MPG942-IDR 

UT TREE PAGE 29 PAGE 24 1.30E-03 8.10E-05 

IPAGE 131 
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SONGSLF- CHARGING SYSTEM FAULT TREE TORNADO ANALYSIS 08-21-1990 

INA0EQUATE 
LUBE OIL COOLING FOR CHRG PUMP GI9A 

OT-14-01 

NO LUBE OIL C UBE C PR 
COOLING VIACOLN VIA 

FAN COOLER E-906 CWH XH -0 
I OT-14-02 I 0- -14E03 

OR O 

TO TOND INDICI 
LV TCV-1400 FAN E908 Fn RUN FeR FANCOOLER FAN E90R FST T ND POWER 

V .  FAILS TO DIVERT FLOW 24 HOURS E-0 NON DEMANO To FAN SATFNCRE0 
TO L.O. COOLER CHARGING LUBE OIL MAINTENANCE 1CHARGING LUBE OIL COOLER E-908 CGGA)PRPO 

| 0-TC1400 --- J D-FNE9'08-10R I | -M 8- D-FNE908 --- | 0 -FNE908 --- 

3.00E-03 7.20E-04 3.70E-03 3.00E-03 3OE0 

NO POWERNO WE 
VIA MCC VA4O 
BUS 830MC 2 

| DT-14-05 D-40 

on D 

NO POWER ON 480V OP FAILS TO CONNECT BKR (CONTROL) 480V MANUAL SWITCH A RAOIDCDN OE MCC BUS MCC 630 TO0 FAN CLR 3011 FT CLOSE ON B31 TAEO DMNDFIUE FCBLON40 
830 E-908 PER PROCEDURE DEMAND FILS TO CLOSEOERE90 RA CC2 

| T3-0 0-E-908B30--V | | -C33011 --- N 0-X3 --NDMfil4- O-40 U-90 

AP FT LOA AAUAL 
1UT TREE PAGE 38 3.OOE-02~STAR FANE-0 CLAE0 3O E 0 8 AE2 TTE AE2 

A~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~(H GBA PER PROC: F0MC 
3U Et- DF= FE :)E.ET 4 

0-FNE908---Vne in ndReerc .nc er in .



AND~~~~~O CEHARGINGI2 FR AIT 

OR 

LFB OILR LUB OI 

01-6-0 5-02-D17-01 

OBTTR ONLY 

PAE2 U RE AE2 

NOF L VVC-02V-10CN UBICTINMT-OIVN PGO F N PW REBC MTC)E RIN EN PP~in and RAS G O PUMP V-8 n 1.



SONGS1 -.CHARGING SYSTEM FAULT THEE TORNADO ANALYSIS 108-21-1990 

INADEGUATE LUBE 
OIL FLOW TO 

CHRG PUMP G-8B 

OT-16-01 

AND 

MECH DRIVEN LUBE ELECTRIC POWERED 
OIL PUMP 6_988 OIL PUMP 

FAILS TO RUN 24 H G-943 FAILS 
I 0-HP988-iDR 

B.IOE-05 

INSUFFICIENT TORNADO INDUCED ELETRIC DRIVEN LUBE ELECTRIC DRIVED LUBE 
POWER ON FAILURE OF CABLE OIL PUMP G-943 FAILS OIL PUMP G-943 FAILS 
MCC it TRAY TO RUN FO A 24 H TO START 
UT-27-01 O-MPGM-10A O-NPG943 --- S 

UT TREE PAGE 27 PAGE 24 B.IOE-05 1.30E-03 

WAGE 161 
REBECA MERIN Engineering and Researchlnc. Version 1.1



SONGS1 -CHARGING SYSTEM FAULT THEE -TORNADO ANALYSIS 108-21-1,990 
INADEQUATE 

LUBE OIL COOLING FOR1 
CHRG PUMP G-.B 

D0 

NO LUBE OIL NO LUBE OIL 
CO0LING V IA CODLING VI A 

FAN COOLER E 909 CCW HT XCHR E-907 

IDT-17-02 DT-17-03 

OR OR 

LOSS OF COOLING DUE 
TO TORNAD0 I NDUCED 

VLY TCV-1401 FAN E909 FT RUN FOR FAN COOLER FAN E909 iFT START N OE OPFT AL MANUALLYFALR 
FAILS TO DIVERT FLO 24 HOURS E-909 IN ON DEMAND ON 480V ISTART FAN CLR E90g9 T270 

T0 L.O. COOLER CHARGING LUBE G IL MAINTENANCE CHARGING LUBE OIL MCC f!(CHG G8B) PER PROC 

I D-TC1401 --- J | D -FNE909-10A D-FNE909---M 0 -FNE90--- S |DT1040FE9-V 

OR 
PAE2 

3.00E-03 7.20E-4d 3.70E-03 3.00E-03 -3.00E-02 

MTR STARTER 1135 FT NO POWER 
ACTUATE ON DEMAND ON d8OV 
FCV COOLER E-909 MCC i1 

0-MS115 --- J UT-29-02 

3.00E-04 UT TREE PAGE 29 

PAGE 171 
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SONGS1 - CHARGING SYSTEM FAULT TREE - TORNADO ANALYSIS 08-21-1990 
NOV-li00C 
FAILS TO 
CLOSE 

OT-i0-01 

OR 

M 0-IC NO POWER NO SNAL FAILS TO IT 
CLOSE MOV-1100C MOV-1100C 
01-18-02 I Of-i8-03 I DT-18-04 

AND OR 

OPS FAILS TO NTR-OPERATEO VLY NO POWER ON OV-1100C 
RECOVER NOV-11OC FT CLOSE PRIMARY AND MOTOR STARTER 

MOV-iooC ON DEMAND ALT PWR SUPPLY FAILS TO OPER.  
0-MV1100C--Y 0-MVII0OC--N DT-18-06 

AND AND 

1iOOEO 3.00E-03 

OPER. FAILS TO MT1 STARTER NO AUTO SIGNAL OPS FAILS TO 
RECOVER MGV-IOC NV-tIDOC FT ACTUATE TO CLOSE MOV-I1OOC 

NO POWER ON NO POW MOTOR STARTEPER PROCEURE 
ALTERNATIVE POWER ON -MS10c--Y-18-07 | o-MVi10C--U 

SUPY480V MCC 2A SUPPLYII 

01-18-08 0-1B-10 R 

ORO .00E+00 3.00E-04 3.00E-03 
oR O 

MOV-1100B AND LEVEL SWITCH 10BVC 
TORNADO INDUCED NO POWER MOV-11D FAIL FT ACTUATE ON DEMAND 
FAILURE OF CABLE ON TO OPEN 

TRAY 480V MCC 2A | OT-18-09 0 -LX10BVCT-J 

PR P-25-0 UT-2T-02 
AON 

PAGE 25 UT TREE PAGE 29 10E0 

NOV-1100B MOV-11000 
FAILS TO FAILS TO 
OPEN OPEN 

OPS, FILSTO CONNECT TORNADO INDUCED NO POWER ON | T-20-02 O-10 

MOV1100 TO ALTI FAILURE OF CABLE 480V MCC #I 
PWR SUPPLY PER PROC TRAY ------ > Z 

| 0-V10CT | | 0-25-02 | | UT -27 01 |PAGE 20 PAGE 21 

3.0E02PAGE 25 UT TREE PAGE 27 

EBASIC EVEN a -j- D -M V1 1 0 0C- U FP EFER TO PRO7F-F DCEDURW E E80C1-1 E8

REBECA (C)ERIN Engineering and Researctn.loc. Version 1.1



SO NGS1 -CHARGING SYSTEM FAULT TREE TORNADO ANALYSISJ08-21-1990 

NO FLOW THPU 
MOV-It00B " D.  

INA0EQUATE FLOW INA0EQUATE FLOW FROMIN EUAEFO 

THRU FCV-5051 TRAIN THRU 
MOV-11008 MOV t1100 

| DT-20-01 |-- 1 D-0055--- Z O T-21-01 | 

PAGE 20 1.00E+00 PAGE 21 

D DO 51E3I-- -Z: NOJ C P EDIT- F F4 :30 m INrjUTE aS OF. AITPtR PRO QVID 0ED 0 YT 
AC CU MULJ A TOrCDFR A'lSSOC I T rED WI TI7--i FC - O' C 5 1; O0PE =-F!: , rTOFq VWOUDL-L D N1jaEE D TO C m ANUi )A LL y.OP-EN 110ilo08 C OF CD W/I " 30 MI TOr1j rC F=RE-=CCOVEHF:q. P G 
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SONGS1 -CHARGING SYSTEM FAULT THEE TORNADO ANALYSIS 108-21-1990 

INADEQUATE FLOW 
THRU MOTOR OP 
VALV MOV-1100 

D -0-01 

OR 

TOROP VALE NODQUT POERLOWSARE 
FAILURE OFCAILE ONR CHECKOO FrACUAELVE-0 

TO PEN VCC-3BB 
0T-20-02 DT-20-03 

on 

HTR-0PERATED VLY NO POWER 
2OV-1100B FT OPEN ON 10 

DEMAND ROV-11008E C Ei 
0-Mt/0B-- | DT20-4 ANUAL VLV VCC-388 INADEQUATE I D-vtl 5--pOT-2-04FT OPEN ON DEMAND FLOW THRU 

CRS-316 

3.0E-3OR D-xV398---- P DT-22-ot 

TORNADO IDUCED NO POWER MTR STARTERPAE2 
FAILURE OF CABLE ON MOV-1100B FT ACTUATE 1.00E-04PAE2 

TRAY 480V MCC o1 ON DEMAND 

OT-25-03 ) UT-27-01 I0-MSilDOB--J) 

PAGE 25 UT TREE PAGE 27 3.00E-04 

PAGE 201 
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SONGS1 -CHARGING SYSTEM FAULT THEE -TORNADO ANALYSIS 108-21-1990, 

ORR 

FAURE OF CALNE A A T FA1 

TRAY 400V THCU12O O HN 

M0V-t0000 FAILS THRU CHECK VLVE 
TO OPEN VCC-388 

| OT-2i-02 0T-21-03 

PE 2OR 

MTR-0PERATED VLe NO POWER 
MOV-11000 FT OPEN ON T 

DEMAN L NV-11tOOMANUAL VLV VCC-388 INA0EQUATE I 0-~i100-P D-2104PT OPEN (IN DEMAND FlOtt THRU, 

!r .RD-X~t8 --- PCRS-316 

3.00E-03 

TORNADO INDUCED NO POE MTR STARTER PAGE 22 
FAILURE OF CABLE ONMOV-1100OD FT ACTUATE 1.00E-04 

TRAY 480V MCC 02 ON DEMAND 

.OT-215-01 UT4!-01 OMl000 

PAGE 26 UT TREE PAGE 29 3.00E-04 

PAGE 21
REBECA (C)ERIN Engineering and Research.Inc. Version 1.1



SONGS1 CHARGING SYSTEM FAULT THEE TORNADO ANA LYSIS 108-21-1990 

INADEQUATE FLOW 
THAU MANUAL 
VALVE CAS-316 

INAGEOUATE FLOW MANUAL VLV CPS-3t6 
THRU MANUAL LEFT INOP POST-MAINT 

VALVE CRS-425 

OT-t2-02 I-D-XV31t ---- X 

OR 

l.OOE-D4 

.MANUAL VLV CRS-425 I NADEDUATE FLOW 
LEFT INOP POST-MAINT THRU CHECK VALVE 

CAS-301 

t.OOE-04 

CHECK VALVE CAS-301 RNARO INDUCED RWST TORNADO INDUCED 
FT OPEN ON DEMAND FAILURE OF PI NOT MISSILE FAILURE OF NOV 883 FT REM OPEN 

SUCTION F ON A I AVAIL 8L W 24 H AWST OUTLET 

F-O-CV-3-01-----P-l OTPPRWST-- K V-TKAWST --- D I OTIK9ST --- K, 1-"VlB .3-111 

t.OOE-04 2.23E-03 2.OOE-OB 9.36E-03 2.40E-05 

PAGE 221 
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SONGS1 CHARGING SYSTEM FAULT TREE -TORNADO ANALYSIS 108-21-1990 

TORNADO INDUCED 
CABLE TRAY FAILURE 

FCVs-1115D, E, F 

S01-23-01 

OR 

MISSILE RELATED 
RACEWAY FAILURE 

UTWPC------K 

1.72E-03 

TORNAO INDUJCED 
CABLE TRAY FAILURE 

(MOV-18) 

IDT-23-02 
DR 

ISSILE RELATED W IND RELATED WALL MISSILE RELATED MISSILE RELATED MISSILE RELATED 
RACEWAY FAILURE FAILURE - 480V ROOM RACEWAY FAILURE RACEWAY FAILURE RACEWAY FAILURE 

IMPACTS RACEWAYS 

1! 

7 

|UT22B----K UT22--- UT45--A -K UT22C--K 

8.36E-04 9.30E-01 1.73E-03 3.12E-04 4.46E-04 

TORNADO INDUCED 
CABLE TRAY FAILURE 

(MDY-19) 

|DT-23-03 

0R 

MISSILE RELATED MISSILE RELATE MISSILE RELATED 
RACEWAY FAILURE RACEWAY FATIURE RACEWAY FAILURE 

SUT22A~---- K UT39 ------- K | UT56-f-----K 

4.91E-04 6.29E-04 3.12E-04 

UTE------Z FE TA NS TOQ SAMa FAILeUn AE RF. C ArD ED 

IPAGE 23 
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IMPACTS 0 INDUAED 

4.91EO4 9.0-OR 

MS I E RLATED WL MISSILE RELATED MISSILE RELATED MISSILE RELATED 
RACE Y FAILURERAEA FA ILUIE -AEA FAILUROE RACEWAY FAILURE RACEWAY FAILURE 

IUR3 2- K --- - K ITT2Ct ---K T56----

4.91E-04 3.30E-01 8.6E043.2E043.2E0 

LEEAI)RNEgnelgadRsac.Ic eso .



TORNADO INDUCED 
CABLE TRAY FAILURE 

OO-I FROoCC2 

MISSILE ELATED W[No RELAED WALLMISSILE RELATED SIL FtAE 

IMPRACETA RACEWAYS 

UOO RO-CC# 

I .OOE-Z4 

REEA CETN-25erngAdReerh.Ic. Vr2o .



SONGS1 -CHARGING SYSTEM FAULT THEE -TORNADO ANALYSIS 108-21-1990 

TORNADO INDUCED 
CABLE TRAY FAILURE 

mOV-110DD 

DT-26-01 

MISSILE RELATED 
RACEWAY FAILURE 

SUT46-:-----K 

1.73E-03 

TORNADO INDUCED 
CABLE TRAY FAILURE.  

FCV-li12 

DT-26-02 

RACEWAY FAILURE RACEWAY FAILURE 

UTu56e------K IUT39-t-----K 

3.12E-04 6.29E-04 

PAGE 261 
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SONGS1 -CHARGING SYSTEM FAULT TREE -TORNADO ANALYSIS 08-21-1990 
00 

COOING WATER SYSTEM 

0OT-27-02 

DR 0OR 

RANDOM FAILURE OF LOSS OF POWER TO WINO RELATED WALL MISSILE RELATEO RANDOM FAILURE OF LOSS OF POWER TO WIND RELATED WALL MISSILE RELATED 
COMPONENT COOLING COMPONENT COOLING FAILURE - 480V ROOM FAILURE OF COMPONENT SALT WATER COOLING SALT WATER COOLING FAILURE - 400Y ROOM FAILURE OF SALT 

WATER SYSTEM WATER SYSTEM IMPACTS RACEWAYS COOLING WATER SYSTEM SYSTEM SYSTEM IMPACTS RACENAYS WATER COOLING SYSTEM 
ET-CCNSYS--R DT-27-04 UT22-2-----Z ET-CCWSYS--Z PT-SWCSYS--A |7- 2 PT-SWCSYS--Z| 

AND5 ANDOO 

5.48E-04 9.30E-01 4.12E-03 1.36E-04 9.30E-01 3.75E-03 

LOSS OF POWER TO LOSS OF POWER TO LOSS OF POWER TO LOSS OF POWER TO LOSS OF POWERED 
480 V SWITCHGEAR 01 480 V SiTCHGEAR 02 480 V SWITCHGEAR 43 480 V SWITCHGEAR i1 480 V SWITCHGEAR 02 

UT-21-01 UT-21-02 UT-22-01 UT-21-01 1UT-21-02 
AIAA A A 

UT TREE PAGE 21 UT TREE PAGE 21 UT TREE PAGE 22 UT TREE PAGE 21 UT TREE PAGE 21 

IPAGE 2 

RE8ECA (C)ERIN Engineering and Research.loc. Version 1.1



SECONDARY SYSTEM FAULT TREE - TORNADO ANALYSIS PAGE 1 
ILOSS OF SECONDARY 
,PRESSURE CONTROL 

1T-01-01.  

OR 

INSUFFICIENT MAIN 
STEAM RELIEF 
CAPABILITY 

IT-0--02 

RELIEF FROM RELIEF FROM RELIEF FROM RELIEF FROM EXCESS 7VE MAIN 

TOND ISLSDMN EADDEMAND DEMAND 

I 0 ITAVC-6--N ITAVCV-78--N ITAV8V-7V-7N IA-9STA9RLE 

20E02.0 052.00E-05 2.00E-05 

ENS25AECIINTTET E-256Eg IeTEIYng IN TCEGTY E IINT TE T Y 

1w 040 F T0-2 || I-40 11-04-04 

PAGE 04 PAGE 02 PAGE 03 PAGE 04 

TneS fOFunc vaEA[ luesERTE fL oV all-OPEernEnc-2 Ce letOPEcsE fai lure fI-P E or C 

LOSSREEC (CORI Engineerin an Resarh.nc VerFo 1.0TRLOSO EE OS F HAE



SECONDARY SYSTEM FAULT THEE -TORNADO ANALYSIS PAGE 2 
INSUFFICIENT STEAM 

fL IEF FROM 
ADV CV-76 

SOLENDID VALVE SV-05 AlIR-OPERATED VLY CV MISSILE RELATED INSUFFICIENT AIR 
FAILS 10 OPERATE 76 FT OPEN ON DEMAND RACEWAY FAILURE SUPPLY TO CV- 76 

|IT020 ITAVCV-76--P UTEPCf-----K 1-2-0 

6.00E-03 0 00E+00AN 

INSUFFICIENT POWER SOLENOD VALVE 85 FT FAILURE OFN2 SUPPLY INSTRUMENT AIR 
ON 125V DC BUS ACTUATE ON DEMAND TO ADV CV 76.78 OT SYSTEM FAILS OUE TO 

ND. 1 TORNADO MISSILES TORNADO 

UT-40-01 ]TSVB5-----J I TG83ADV-E--K )BSIAR

UT TREE PAGE 40 2.00E-03 0.00E+00 0.00E+00 

INSUFFICIENT STEAM 
RELIEFVFROM 
AOV CV-78 

I IT-02-02 I 

SOLENOD VALVE SV-07 AIR-OPERATE0 VLY CV MISSILE RELATED INSUFFICIENT AIR 
.FAILS 10 OPERATE 78 FT OPEN ON DEMANO RACEWAY FAILURE SUPPLY TO CV-78 

IT0-06 1ITAVCV-78--P (UTEPC: -----K IT-02-04 

OR AND 

I 6.00E-03 0 00Et00 

INSUFFICIENT PGER SOLENOID V ALVE 87 FT FAILURE OF _N2 SUPPLY INSTRUM4ENT A 
ON 125 CC MUS ACTUATE ON DEMAND TO ADV CV-76 .70 OT SYST EM FAIL S DUE 10 

NO. 1 TORNAD0 MISSILES TORNADO 

UT-40-01 ITSVB7 ----- J I TG8ADV-E--K BSIAR

UIT TREE PAGE 40 2.00E-03 0.00E+00 0 00E-00 

*104-13-19901 
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SECONDARY SYSTEM FAULT THEE - TORNADO ANALYSIS PAGE 3 

......... 
ENT STEAM 

RELIEF FROM 
ADV EV-77 

IT-03-01 

on 

SOLENOID VALVE SV-86 AT 'RATED 11111 1 ENT AIR 'i'lPOPE N , .,.  FAILS TO OPEGATE 7 RACEWAY FAILURE TO CV-77 

i IT-03-D6 I UTWPC ------ K 11-t3-03 

_T _ 6.00E-03 
O.OOE#00 

AND 

INSUFFICIENT POWER 1 SOLENOID VAL E 86 FT FAILURE OF N2 SUPPLY INSTRL44ENT AIR 
ON 125 DC BUS ACTUATE ON DEMAND FOR ADV CV-77.79 OT SYSTEM FAILS DUE TO 

NO I TORNADO MISSILES TORNADO 

UT-40-01 I I ITSV9 ----- i I ITGBAOV-W--K B-SYI AIR-Z 

UT TREE PAGE 40 2.OOE-03 O.OOE-00 O.OOE+OO 

INSUFFICIENT STEAM 
RELIEF FROM 
ADV CV-79 

3-02 

OR 

SOLENOID VALVE SV-88 AIR-OPERATED VLV CV MISSILE RELATED INSIFICVI Ml AIR 
FAILS TO OPERATE 79 FT OPEN ONDEMAND RACEWAY FAILURE 0 " I 

I IIAVC -79--P I UTWPCft ---- K 11-03-04 

'7 0 0 AND 

6.OOE-03 O.OOE*00 

INSUFFICIENT POWER SOLENOID VALVE 88 FT FAILURE OF N2 SUPPLY INSTRL14ENT AIR 
ON 125V OC BUS ACTUA TE ON DEMAND FOR ADV CV-77.79 DT SYSTEM FAIL S DUE To 

NO. I TORNADO MISSILES TORNADO 

UT-40-Oi I ITGOAtV-W--K FB-sYINAIA--Z I 

UT TREE PAGE 40 2.OOE-O3 O.OOE-00 O.OOE-00 

104-13-19901 
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LOSSLOS OF REEEATEEATE 
E-25A INUGIT TO TWNAO SMEREfA 

OPERATOR FAILS T0 LOSS OF REHEATER OEARFILTOLOSS OTREHEATEA 

3.OOE-02 OOEfOO .E02.O*0 

-2CITGIYE-250 INTERITYniern ndRsaci nc eso



SONGS1 -AFW SYSTEM FAULT TREE -TORNADO ANALYSIS PAGE I 

INSUFFICIENT AFW 
FLOW 10 ALL THREE 
STEAM GENERATORS 

LT-01-01 

AND 

INSUFFICIENT AFM INSUFFICIENT AF* INSUFFICIENT AFM 
FLOW TO STEAM FLOti TO STEAM FLOW To STEAM 
GENERATOR A GENERATOR 6 GENERATOR C 

LT-01-03LT--04 

OOR 

AIN FEEDWATE THRO MANUAL FT OPEN ON DEMAND FT OPEN ON DEMAND THADUGH MANUAL MAIN FEEDWATER 
E (F VALVE AW-325 VALVE AFW-328 SYSTEM (MULTI FAIL) 

L-VVFLOD--Z LT-02-01 L-C007 ----P L-CV2---- LT-- L-VVFLl0--Z 

l.OE-06 PAGE 02 1.00E-04 1.OE-04 PAGE 01 1.O0E-06 

FAILU OF DISCHARGE FAILJRE OF DISCHARGE 
PIPING TO ALL THREE * PIPING TO ALL THREE 

SG'SFLOW DIVERION T0 INSUFFICENT FLOW CECK VALVE FOS-0 S TORNAOS 

L-TP-PAFifEOK MAIN FEEDWATER THROUGH MANUAL FT OPEN ON DEMAND 
SYSTEM (MULTI FAIL) VALVE AFW-326 

L-VVFC0tD--Z L-04- CVO ---

0.0000 0.00E 0DO 

1.O0E-06 PAGE 04 I.0OE-04 

FAILURE OF 01SCHARGE 
PIPING TO ALL THREE 

SB S DT TORNADOS 

I LTPPAFMFEECK 

0.00E+00 

04-15 19901 
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SONGS1 - AFW SYSTEM FAULT THEE -TORNADO ANALYSIS ' PAGE 2 

INSUFFICIENT FLOW 
THDOROG MANUAL 
VALVE AFW-325 

LT-02-01 

MANUAL VIV AFW-325INUFCETLO 
LEFT INOP POST-MAINT TRUH C 

ND POAER 

UT-33-01- L -0 -0 

OINSUFFICIENT FLOW 

TOGH ECANUALO VLV 

VALVE FVLVE 
FC-3250 

LT-02-01L 

OR 

1.00E-04 
NLINSUFFICIENT FLOW TO OUIIE IR O 

CHECK FCV-230VALVE AFCW-3 

LLT-02-05-.03 

ANND 

AAILLA 1 .00Ef 04 ALL FLO I FLOW INS FFICIENT FLOR OPERACED FLOW 
NII TO ALVESON V C TROL VAL LES SOES W OU CC TFTHRU FCCE TV-230 CD 

TO2BUS03ACONTROL TVAAL VALV AV FCV 2300 ALV A VALVE ADW

T-3-01 L ----W L T-02 -0 -O I-ILT-02-03 

PAGE 34 PAG 22E PAGE 03 PAGE-0 03.0-52DO-4IOE0 

EBCA OFAL F OPE I V NTLYICINTL INSUFFICIENT FLOW OSUFFIn F 1 

CONTRONTRO VALVE-FCS FCU200 THOG 3300ARUG HCKTRIL6HC 

UT TOREEO PAGEFW39VLV F-39VLE F-2 
33 5T00E-05 

I LTt-i 

PALT-340 PAG T 220 LT-E030 PALT-030 

A V C - J L- E-.0 :1- :1 . (D - :10 F= e-- -S ML-- a c : c r- r rINSUFFICIENTC='3f FLOWt 

FON C COTRLERI Aninerin E aEd V esALV n erin .



ri~FCl.Tl.INSUFFICIENT FLOW MNA L F-1 

CRO OICHRO LETHOG NCHECSKMI 

VALVE 
VALVE2 AFWAL-320V2O 

LT-03-01 
L-03~l-02 

LAT 

09 
3-0OE-0 

CHECKREEC VALVEI 
Enginerin 

INUndCEN FLOWrt In VersionEN FLO 0HC AV F-2



SONGS1 - AFW SYSTEM FAULT THEE - TORNADO ANALYSIS PAGE 4 

INSUFFICIENI FLOW 
TEOUGH MNUAL 
VALVE AFW-326 

LT-04-01 

OR 

MANUAL VLV AFW-326 INSUFFICIENT FLOW 
LEFT INOP POST-MAINT T1,1ROUGH CiECK 

VALVE AFW-322 

L-V32 ---- X LT-04-02 

OR 

I.OOE-04 

CHECK VALVE AFW-322 INSUFFICIENT FLOW 
FT OPEN ON DEMAND FROM VLIS FCV-2300B 

AND FCV-33008 

I L-CV32----P LT-04-03 

ANDl 

I.O0E-04 

INSUFFICIENT FLOW I NSUFICIENT FLOW 
THRU F.C. VALVE THRUJ F ,O. VALVE 

FCV-23008 FCV-33000 

LT-040504i5 

PAGE 05 

80AI ONOPEROE INDEENLINUFCETFOTOFOCNROLLER AIR OPERATED VALVE -INADVERTENT CLOSURE 

NITROGEN TO F.C. VLV ON 120 VAC CLOSES AFW FLOW VALVES FCV-2300B FAILURE FORCES FCV-23008 DOWN DUE OF FCV-23008 
FCV-2300A.B.C BUS , 3A CONTROL VALVES-FCVs AND FEV-3300B FCV-2300B CLOSED . TO PREVENT. MAINT. BY OPERAIORS 

I-27-0 | UT-33-0t | L-AVFCVS---W LT-05-03 |L-F23000--L L-AV23008--M L-AV23008--W 

PAGE 27 UT TREE PAGE 33 5.00E-05 PAGE 05 2.40E-05 2.OE-04 1.00E-03 

FAILURE OF ALL FLOW 
CONTROL VALVES DUE 

TO TORNADOS 

LT-34-01 

PAGE 34 

RE6ECA (CERIN Engineering and Researcr. Inc. Version 1.0



INUFICEN FLOW0 ADFV300 ONO~ OIO VLE 4 

BYOEAOSCONTROL VALVES-FCVs FCV-3300B CLOSED FCV-3300B 1O PREVENT MAINT- rO TORNADOS 
I -V30-WL-AVFCVS --- W IL-FC3TD00B--L LTO-3L-AV3300-O-M IN4O 

t.O-35OEG .0-52.OOE-04 PAGE 34 

INSUFFICIENT FLOW INSUFEFICIENT FLO -i INUFIINT FL OW 
THRiOUG CHECK THROUGH4 CHECK F T25-4JG CHCK 
VALVE AFW -318 VALVE AFW-310 VALVE AFW-364 
LT-06-01 LT-02 LI-23-01 

PAGE 06 PAGE VA PAGE 23 

REBECA (C)EHIN Engineering and ResearCI. Inc. Version 1 0



SONGS1 -AFW SYSTEM FAULT THEE -TORNADO ANALYSIS PA GE S 

INSUFFICIENT FLOW INSUFFICIENT FLOW 
THROUGH CHECIK THROUG ACHECK 
VALVE AFN-318 VLEAW-310 

( LT-6-01LT-06-02 

I ITOiO I 
IF O 

CHECK VALVE AFM-318 INSUFFICIENT FLi, CHECK VALVE AFW-310 INSUFFICIENT FLOW 
FT OPEN ON DEMAND THROUGH MANUAL FT OPEN ON DEMAND THROUGH MANUAL 

VALVE AFW-314 VALVE AFW-306 

IL-CV318---- P I T060 L-CV310 ---- P LT-06-04 

1 00E-04 I.00E-04 

MANUAL VLY AFW-314 INSUFFICIENT FLOW MANUAL VLY AFM-306 INSUFFICIENT FLOW 
LEFT INOP POST-MAINT FROM DISCHARGE OF LEFT INOP POST-MAINT FROM DISCHARGE OF 

VAL VE MOV-1202 VALVE CV-2620 

L-XV31 4---- X LT-09-01 I L-XV306 ---- X 0 L-13-01 

1.00E-04 PAGE 09 i.00E-04 PAGE 13 

0 4 1 199 0 

REBECA (CIERIN Engineering and Research.Inc. Version 1.



SONGS1 AFW SYSTEM FAULT THEE -STORNADO ANALYSIS PAGE 7 

INSUFFICIENT FLOW 
THROUGH MANUAL 
VALVE VALVE AF-328 

LT-07-01 

OR 

MANUAL VLV AFW-328 INSUFFICIENT FLOW 
LEFT INOP POST-MAINT THROUGH CHECK 

P VALVE AFW-324 
nL-XV32 ---- X LT07Vo2 

1.00E-04 

INSUFFICIENT FLOW CHECK VALVE AFW-324 
THROUGH FCV-2300C FT OPEN ON DEMAND 

AND FCV-3300C 

LT-07-05 L-CV32 4---- P 

1.00E-04 

NSUFFICIENT FLOW INSUFFICIENT FLOW 

THROUGH FAIL CLOSE THROUGH FAIL OPEN 
VALVE FCV-2300C VALVE FV-3300C 

LT- 9-01 LT-0 .7-03 

A on 
PAGE 29 

INADVERTENT CLOSURE OPER INADVERTENTLY FLOW CONTROLLER INSUFFICIENf FLOW TO AI-PRTDVLEFIURE OFALL FLON OF FCV-3300C CLOSES AFw FLOW FAILURE FORCES VALVES FCV-3300C FV-3300C 00WN DUE CONTROL VALMESDU 
BY OPERATORS CONTROL VALVES-FCVs FCV-3300C CLOSED AND FCV-2300C TO PREVENT MAINT. To TOMAD0S 

L-AV330C--W L-AVFCVS---W L I-FC330C--L LT-07-04 IL-AV3ZEC--M |LT-34-01 | 

0 OAND 
1.000-03 5.00E405 2.40E-05 2.00E-04 PAGE 34 

INSUFFICIENT FLOW INSUFFICIENT FLOW INSUFFICIENT FLOw 
THRDUGH CHECK ]IMflUGH CHECK THROUGH CHEK 
VALVE AFW-388 VALVE AFW-312 VALVE AFW-317 

I LT24-0 08LT-08-02 

PAGE 24 PAGE 08 PAGE 00 

REBECA (CIERIN Engineering and Research. nc. Version 1.0



SONGS1 AFW SYSTFM FAULT TRFF TORNADO ANALYSIS I.PAGF 8 

INSUFFICIENT FLOW INSUFFICIENT FLOW 
INN" CHECK 

I HROUGH CHECK VALVE AFW-312 VALVE AIW-311 

LT-08-01 LI-08-02 

OR OR 

CHECK VALVE AFW-312 INSUFFICIENT FLOW CHECK VALVE AFW-317 INSUFFICIENT FLOW 
FT OPEN ON DEMAND THROUGH MANUAL FT WEN ON DEMAND THROUGH MANUAL 

VALVE AFW-308 'ALV' AFW-313 

I L-031 ---- P LT-08-03 I 1 L-031 ---- P LT-08-04 

08 OR 

1.00E-04 1 00E-04 
OR 

MANUAL VLV AFW-308 I NSUFFICIENT FLOW MANUAL VLV AFW-313 I W41FIlCIE I FLOW 
LEFT INOP POSI-MAINI FROM DISCHARGE Of LEFT INOP POST-MAINT FROM 0 SCH2GE OF 

A.G. ALVE CV-2620 VALVE MOV-1202 

I L-XV568 ---- X L-XV31 ---- X 

I.OOE-04 PAGE 13 I.OGE-04 PAGE 09 

0 4 19 9 0] 

REBECA (C)ERIN Engineering ana ResearCh.IAC. Version 1.0



SONGS1 -AFW SYSTEM FAULT THEE -TORNADO ANALYSIS PAGE 9 

INSUFFICIENT FLOW 
FROM atISCHARGE OF 
VALVE M4OV-1202 

SLT-09-01 

OR 

CONTROL VALVE FLOW DIVERSION DSHREADRCR ETFO 
MOV-1202 FAILS TO NF. THROUGHFRMGJ/GO HDiC 

ToO PEN ._. MOVS-120RADS4fW3 

I LT-09-02 I LT-09-04 IITPf0SKL-90 

INtFIIN POE MDVO-1202 DOWN NMTR-OPERATED VLY MOV-120EKVLV4FW34 NUFIINTFO 
TO DUE TO OV -1202 FT OPEN ON FAILS TOLETFOPNNDMADRI" OORRVN 

NOV-1202 MAINTENANCE DEMAND-AFW CLOSE OE NC)AWPM -O 
S LT-0.9-09 L-MVi22---M _N L-MVM202 --- P I L-09-05 ILM~0 - -V 4-

2.00E-04 3.00E-03 . 104IDE 4 

FAILUE OF LECTINSUFFICIENT POWER M0-22 OO TR-0PERATED VLV ISFIIN OE LCRCAW UPISFIIN AE BLS OOPNON 480 VAC STM E O NTCT MOV-1204 FT CLOSE ON T 
MOV-1202 DT TORNW00S MCC P I L FAIL TO CLOSE DEMAND-AFW O-24RRUI 

L0-30-01 U (T-27-01 LI-09-07 L-HV1204 --- N I|T0-0 IL-l-1L-10 

PAGE 30 UT TREE PAGE 27 3.00E-03PAE1PGEI 

INHIBIT SIGNAL Nov- 120? MOTOR AFNAS I SIGNAL FAILS HIGH PRESSURE I/ OSP IN DE 
FROM FSL-2308 STARTER CONTACTS AND No OPERATOR S.ITCH PS-1202ON40VCSAl OTCSTO OR DOM SIE 
AND FSL-2309 FAIL TO CLOSE BACKUP (TRAIN A) FAILS TO ACTUATE MCfIFI OCOELPAWUP 

|IT130 L-MS122--- N I Lt-31-01 I L-PS1202 --- J |T1-JILMS 0 

PAGE~~~~~FAL DT TORNA00S VALVE A1fw-304I TE PG 2 .DE0 

F=s- aq m Eil : r Sc- ~lL c- c- - r a(gr,)-= : "r-E- ~c- -- F 0 - 0E5 m : 0 .4CLTPPA. a L t D t OISCKC) - r L-L:LT-09t n f 03 
t~l v 1 - t- (::) C I CD E3 ! v at=) C-- 1=3 r-) -1 -j -) -) -) -- CD rl t I C) 1 r C) C0 

0.00Et00 Egnern n~ eeac.In. Vrso .



SONGS1 - AFW SYSTEM FAULT THEE TORNADO ANALYSIS PAGE 10 

ELECTRIC AFWS PUMP 
G-iOS FAILS TO START 

OR RUN z 

7OR 
FAILURE Of ELECT R:OAIVEN PUMP INSUFFICIENT POWER AFWS PUMP AFW PUMP G-IOS AFWS PLOP G-IOS 

CABLES TO PUMP 6- IDS AXG tOS FT RUN FOR ON 480 VAC G- IDS FAILS VALVE Sv- M DOWN DUE TO 
DUE TO TORNADOS 24 HOURS BUS I I TO START FAILS TO OPEN MAINTENANCE 

r-L T 330-F-1 I L-MPGM-IDR Ul-21-01 LT-t -0-02 1 L-SVt35 ---- P I L-KPGitS --- M 

0 'An, OR 0 PAGE 33 7.20E-04 UT TREE PAGE 21 I.OOE-03 3.BOE-03 

HIR-ORIV CONT 
AFW-G-IOS FT START 52-1 M FAILS 

ON DEMAND to CLOSE 

I L-W619 --- S LT-10-04 

OR 

3.OOE-03 

FAILURE OF INHIBIT AFWAS I SIGMA F) DILS NH.1 GNAL INSUFFICIENT POWER BKR (CON I 480V WIT RD 1125 FT CHES 2306/7/8/9 AND NO OPERATOF F FSL!2306 ON 125 VDC L I ON 
DUE TO TORNADOS BACKUP ORAIN h) AND FSL-2307 Bus 0 t DEMAND- W/ -IDS 

LT- 4-02 LT-10-D5 UT-40-01 I L-C31125 --- N 

AMID) 'An I 
PAGE 34 PAGE 31 UT TREE PAGE 40 3,00E-03 

FLOW SWITCH 2306 FT FLOW SWITCH 2307 FT 
DE-ACTUATE ON J DENA.ND DE-ACTUATE ON DEMAND 

I L-FX2TO6---J L-fX2307 --- J 

i.ODE-04 I.OOE-04 

F-1 1-199ol 
REBECA (CIERIN Engineering ana Researcri. Inc. Version 1.0



SONGSI AFW SYSTEM FAULT THEE TORNADO ANALYSIS PAGE 11 

INSUFFICIENT WATER 
SUPPLY " ELECTRIC 
PUMP AFW-G _ los 

Lf-11-01 

AND 

INSUFFICIENT Fl. OW INSUFFICIEN I FLOW 
THROUGH MANUAL tHRU AN VLV AFW-302 
VALVE AFW-473 GIVENMAFWS IK FAILS 

LT-1 -01 

PAGE 12 

MANUAL VLV AFW-473 INSUFFICIENT FLOW AFW SUPPLY PIPING LEFT INOP POST-MAINT TO MANUAL VALVE FAILS FOR ALL AFW 
-473 PUmLPS OT TORNADOS 

I L-XV4!3----X -03 1 LTPPAFWSUPLK 

AND 
0 

i.OOE-04 0.00E+00 

INSUFFICIENT FLOW INSUFFICIENT FLOW 
THROUGH KA AL THROUGH CROSS 
VALVE AFW-4" TIE 

LT-11-05 

OR 

INSUFFICIENT FLOW MANUAL VLV AFW-469 MANtAL VLV AFW-475 OKR I FAIL INSUFFICIENT FLOW 
THROUGH MANUAL LEFT INOP POST-MAINT OPEN MANU VVE THIOUGH MANUAL VALVE AFW-465 S To -468 AFW- 7 W 0 P AFW 

LT- 1-06 L-XV469 ---- x L-XV475 ---- V I LT-G-04 

i 
F 

VALVE 

OR 

1.00E-04 1.00E-04 I.OOE-02 PAGE 15 

MANUAL VLV AFW-455 TANX AFW-02A 
LEFT INOP POSI-MAINT SUPPLY 

UNAVAILABLE 

I L-XV495 ---- X FL-TKD2A ---- Z I 

I.OOE-04 2.OOE-08 

T04-11-19901 
REBECA IC)ERIN Engineering and ResearCh.InC. Version 1.0



MANUL VV AW-32 INUFFCIET FOM OERAOR AIL TOOPER FAILS TO CLOSE 
FOPNO EAWTHOGMAULOPEN MNUAL VALVE NMAL AFW-473 To 

VLEAW 55AFW- 302 W/O PRDC. IK AFW-02A W/lo PROC.  
L-XV62 ---P I f-]-02I L-~ j6 --- VL-XV473 ---- V 

1.00E04 O t.DE-023.OGE-03 

LEFTC ICJERI Engineering 1n2 ReAVearABL FAIL Verio AL 0



SONIAFLSTM FAU W LW THE TORN AIO TIANOSALYSI PAGE313 

NSUFFICIUEY FLO 

FROMPAG SCAGEO 

FAIUR '.FY AFWPU 

FAILCA TCEI WENnern and FLOWrI DIVESIO FeAio I1.0TW O VLEAF 0



.SONGSI AFW SYSTEM FAULT THEE TORNADO ANALYSIS PAGE 15 

INSUFFICIENT WATER 
SUPPLY 10 TURBINE 

DRIVEN PUMP AFW-G- tO 

T LT-15-01 AND 
INSUFFICIENT FLO INSUFF1 I NI FL 
THROUGH MANUALW THRU MA V V AfW ?,I 
VALVE AFW-472 GIVEN A W IK FAE 

LT-15-02 LT-16-01 

on 

PAGE 16 

MAWAL VLV AFW-472 INSUFFICIENT FLOW AF W SUPPLY PIPING LEFT INOP POST-MAINT 10 MANUAL VALVE FAILS FOR ALL AFW 
AFW-472 PUMPS OT TORNADOS 

L-XV4r2----X -03 LTPPAFWSUPLK 

ANO 

I.OOE-O4 Li O.OOE+00 

I I 
INSUFFICIENT FLOW INSUFFICIENT FLOW 
THROUGH MANUAL THROUGH CROSS 
VALVE AFW- 468 TIE 

LI-15-04 LI-15-05 

OR OR 

INSUFFICIENT FLOW MANUAL VLV AFW-468 MANUAL VLV AFW-475 OPERATOR FAILS I INSUFFICIENT FLOW 
THROUGH MANUAL LEFT INOP POST-NAINT Fl OPEN ON DEMA OPEN MANJAL VALV E THROUGH MANUAL 
VALVE AFW-464 AFW-475 W/O PROC . VALVE AFW-459 

I L-XV4t8 ---- X L-XV475 ---- P L-XW5 ---- V I LT-11-04 

0 Z 
I.OOE-04 I.OOE-04 I.OOE-02 PAGE It 

MANUAL VLV AFW-464 TANK AFW-B2A 
LEFT INOP POSI-MAINT SUPPLY 

UNAVAILABLE 

I L-XV4C4 ---- X L-TKOrA ---- I 

I.OOE-04 2.GOE-08 

0 4 9 9 ol 

REBECA (C)ERIN Engineering and ResearCh.InC. Ver5ion 1.0



TUBNIRVNP FIUET TR URBINE [DRIVEN PUMP INALJEGUAIE STEAK AF--OF U 4AND N(A4AECOVEAY AFW-G- 0 DOWN DUE TO SUPPLY To 
HOUR-AF MA TENNCETUiRBI HE 

I -XV4DN----T L-TV1 . 4-02 L-TP N41---- T V3--

2.40E-0401-0 3 .20 -0 PAGE-0 t7010 

REBECAI FTJRI STARTe-in ONd TOea-ci RECOVE VW REICLTO 0AT



SOG I AWSYTMFAL HE ONAOAALSSPAE* 

INSLIFFICIENI FLOW THFlJ "A" .A AF W-3IOI 
OlA TK AFW-02A FAILS 

MNUIAL VLV JLFW-301 INSUFFICIENT FLOW OPRAOR FAILS BP'S FT CLOSE AFW-472 FT OPEN ONd DEMAND TI1OUOH MNUAL TO OPEN MNALI VALVE T0 AFW IC W/O PR0C.  
VALVE AFW-355 AF W-30 1 W/o PRO. IkFw FL OW DIVERSION) 

L-XVj3l ---- P TLI - 12-2 FL -XV301- L-XV4r7---- V 

I.OOE-04 PAGE 12 I.AOE-02 3.OOE-03 

ATM SUPPLY PIPING 
FA ILS FOR ALL ATM 
PUMPS OT TORNADOS 

LTPPAFWSUPLK 

0.0 AE.AO 

REBECA (C)ERIN Engineering and ResearcA. Inc. Version 1.0



SONGS1 AFW SYSTEM FAULT TREE TORNADO ANALYSIS PAGE 17 
STEAM BYPASS 

(PVS-2603 OPEN) 
INADEQUA I I E STEA14 

LT-17-07 
SUPPLY 10 PUMP 

TURBINE W -X-1062 

AND LI-17-0i 

71 - =0H 
SPRING LO PSV-260 
PSV-2603 FAILS OPENS 

10 RRECLOSE 
INADEQUATE STEAM STEAM BYPASS I L-RV2603 --- N I SUPPLY TO TURBINE 

AFW-X-iO62 IPVS-2603 OPEN) 

LT-17-02 I LT-37-07 
2.DOE-02 7 1 .  

I AND 
PSV-2603 FAILS PSIV2603 OPENS DUE To PAGE 17 PREMATURELY FA LURE OF PC8/C '. 13 

OPEN GIVEN NSSS TRANS 

FL-FIV2603 --- 
0 1 'MR; TNSUF _ T 

L-PCB 113--J 

FICIENT STEAM INSUFF FLOW THRU MAN 
FLOW THRU MANJAL VLV AFW-353 GIVEN 

7.20E-05 iOOE-02 VALVE AFW-357 NO FLOW THRU AFW-357 

LT-17-04 

OR 

MANUAL VLV AFW-357 NSUFFICIENT STEAM NO STEA I OPERATOR FAILS 
LEFT INOP POST-MAIN] FLOW TMOUGH VIA- FROM VALVNE To OPEN MANUAL VALVE 

OPERATED VLV C -2614 CV-1 13 AFW-V353 W10 PROC.  

I L-XV3 7 ---- X LI-17-05 I LT- 0-01 I L-XV353 ---- V 

OR 2 
I.OGE-04 PAGE 20 5.OOE-01 

INSUFFICIENT FLOW CONTAOL VALVE 
THROUGH MANUAL CV-204 FAILS 
VALVE AFW-3% TO OPEN 

LT-17-06 

OR 

PAGE 16 

MANUAL 'L V A' -35' NO STEAM 

LEFT . P.ST!.AINI FROM VALVE 
CV-113 

I L-XV356 ---- X 

I.OOE-04 PAGE 20 

REBECA (CIERIN Engineering and Researcn.Inc. Version 1.0



AIR-OPERATED 
V ALVE CV-2614 
FAILS TO OPEN 

I LT-18-OtI 

on 

AIR-OPERATEO ALA NUFCETARC-64FIST 

CV-26145 ANT OPEN1 OAIN TO C-6 1PE0 DAE ANO NOORPARATO 

LT-I0-I LL-AV14-14 -- PT19O L-PC2AI4--

PAGEDO-0 10IOE-3UMTE AG 3PAE3 I0EO 

REBO VLEINUFCECAI(R NEn nern n SAC.In Veio 10



LEFTFIIE 
IVO AISRNI 

GAVEI A S OTE21296IRGE VV~ CICTVLV N-9 

1-682614-IDE LT-19-0 -V95-

1.00E0-04F-0 

NOEC AIRRI NnOnern AnNRserh.InD esin .



SONGS1 AFW SYSTEM FAULT THEE TORNADO ANALYSIS PAGE 20 

IOSTA 

AIR-OPERATED VALVE INSUFFIIN TA 
CV-113 FAILS TO FLOW THRU MANUAL 
REMAINIOPEN IGLOBE VALVE AFM-333 

LT- -02LT-20-03 

PRESSURE CONTROLLER AIR-PERATED VLV INADQATE AIR AULVVMS33TDO OERLE VRILO 
PC-8 CV-11'3 FT OPEN ON SUPY TO LEFT INOP POST-MAINT VALVES FAIL OPEN ONE 0R MORE 
FAILSDHN AFW PC-8 & NO SASGING STEAM GENERATORS 

L-PC8:-----J L-AVII3---- P ILT-21-01 | L-XV333---- X | L-IVMNTM--N L-SGOVRFL--Z 

1-30E-03 3.00E-03 PAGE 21 1.00E-04 1.00E-08 I 00E-06 

REBECA (MERIN Engineering and Researcti.nc. Version 1.0



AMN 

NNo IAOSILREOFAI NGE INDQU SP PLYONT [O OS-AN 

VALVE ISA-1302TORNADO MISSILS VALVE GNI-69 

7 O.OE-40 7.O-4lOE0 

INSTRUMENT AIR GASIBOEnLEineeringNAndOGEN THROUGH CnECKVersVon11.0



SONGS1 -AFW SYSTEM FAULT THEE -TORNADO ANALYSIS PAGE 22 

NINI-FLO AF AA 

.FL O PAT 

NANUAL VLVM A AFAF3P3-FLL NSU FFICIE FLOW IERSTE LEFT INOP POST-MAINTO PIPING DU T A TO PAC N FTE 

L-XV3I3----X L-26-OI A L-20I L-AA T--L 

. E-04I.OOE-04 .OE-0 

CMAE VALVE AFA-403FINATJA ALA FAL F 

L-CV403----PL-AT--OLVO--T 

LEFT ~ ~ TROG CHECKT MAN TROG 
VALVE AFW-399 

LTI22-0 1-030 2 X0E220 

08 

CHECCA VAV AFW-399 INSUFFICIENT And FLOCK IERO TO-8 Cn1 F 

IN-FOWLET " QS MIN TIIUG PMPFT OPEN ON DEMAND THRUG MANUA VALVEG FAIM FEEDATE 
FLOWNO~~~~AW-9 SYSTEW DIMUIOI FAIL)SS)FIL I ONAO 

LI-2-0 I L-V3 L- CV9--- LT220 L-WFLOIWD--Z-- L -2-5 TPD GJW 

1.00E-04 000E-06OOO,0 

MA UAL VLV AFW-363 ~ ~ ~ ~ MANUAL VLV AFW-397PM FI- o ISFIUR fAWPM INSUFFICIENT FLWO i 
LEFT INOP POST-MAINT ~~ LEFT INOP POST-MAINT THROUGHOWPPN U T V31AF PNADNOOEAO I 'AEO 

I L-XV93 --- X L-V%9 -- L-KV39725-0 I LTPrGOXLT-22-03 -V10--PILP 31 

I.OO -04 .00E04 PGE 2 O.OE-0 PAG 26 .DOE03 PGE.00E-04-0 

CHCMAV F-0 AN UA V L F M 9 INUFICEN FLO CHEC VALV AFM-387 
FT OPN ON EMANE F [ ~L ;T E NOP POST-MAINT THOG PUMPt FT- OPE 1N DEMAND--J LF310-

L-M 3--- PI L-X VB9 ---- X LT22-04 L-V37--- | 

1.0 -0 .00 E-04 . E0324E 5 

I0 - 1 - 9 I I 
MANUAL~~~~~EBC VLVRI AFgine369 PUMP Alti-G-10Mc FAILSo FALR1FA.P0 NUFCETFON AR0EAE L



SONGS1 AFW SYSTEM FAULT THEE TORNADO ANALYSIS_ '7 PAGE 23 

i INSUFFICIENI FLOW 
TWOUGH CHECK 
VALVE AFW-384 

LT-23-01 

OA 

-T 
CHECK VALVE AFW-384 INSUFFICIENT F 
FT OPEN ON DENANO T"UGH ;ANUAL 

VALVE AF -382 

1 L-CV94 ---- P 

I.OOE-04 

MANUAL VLV AFW-382 INSUFFICIE T FLOW 
LEFY INOP POSI-KAINT I 

VALV CV 3110 

LI-22-03 I L-XV3Q2 ---- X 

T;F 

1.00E-04 PAGE 22 

Fo 4 - I I - 19 9 0 

REBECA 10ERIN Engineering and Researcn.Inc. Version 1.0



IVOLJFFICIENI 
LOW IITLJ CfCE 

AlVe AFW-388 
LE-24-O1~ 

OCV V& ALVEl AFW-3 INSUFFICIENT FLO 
FTOE WENO TMfOUGH MNUMAL 

VALVE AFW -386 
IL-CY98 ---- P I LT-24-02~ 

OA 

i.OOE-04 

MANUAL VLV AFW-366 INSUFFICIENIT FLOW 
LEFT INOP POST-MAINT TH4ROUGH 

CV-31 10 
IL-XVj6 ---- X I LT-2-03 

I.OOE-04 PAGE 22 

REBECA ICIERIN Engineering And Researcn. Enc. Version 1.0



SONGS1 -AFW SYSTEM FAULT THEE -TORNADO ANALYSIS PAGE 25 
0 

PUMP AFW-G-10W 
FAILS TO 

START OR RUN 

LT-25-01 

OR, 

NTR-ORIVEN PUMP PUMP AFM-G-1OW NTR-ORIVEN PP INSUFFICIENT PUMP AFW-G-10W 
AFW-6-1OM FT START INADEQUATELY AFW-G-10W FT RUN FOR POWER TO DOWN DUE TO 

ON DEMAND AFW COOLED 24 HOURS AFW PUMP AFW-G-1OW MAINTENANCE 
L-MPG0M---S LT-25-02I L-MPG 1OM-0R T A25-0 L-MP610 --- M 

AND 
3.00E-03 7.20E-04 3.70E-03 

MANUAL VLV AFW-373 MANUAL VLY AFW-363 N0 POWER FROM NO PO 
LEFT INUP POS7-MAINT LEFT INOP PAST-MAINT 46VFO 10 

BUS 2C BUS A4 

I L-KV373 ---- X I L-XV363 ----X | LT-25-04 LT25-0 

OR 0R 

1.00E-04 1.00E-04 

AFWAS 2 SIGNAL FAILS CIRCUIT BREAKER NO POWER ON OPER. FAILS TO CIRCUIT BREAKER N1 POWER ON 
AND NO OPERATOR 12(14 (G1) 4160 VAC OPERATE NAN SWITCH IA404 TO PUMP GlOW 4160 VAC 
BACKUP (TRAIN B) FAILS TO CLOSE BUS 2C AS2 W/ PAOC. FAILS TO CLOSE BUS A4 

SLT--06 U-16-01 L-MXA4S2---V 1 25UT-39-01 

OR 09' O I 
PAGE 32 . UT TREE PAGE 16 3.00E-03 UT TREE PAGE 39 

BKR (CONTROL) 4160V NO POWER ON BKR (CONTROL) 4160V MO POWER ON 
12C14 FT CLOSE 0N 125 VOC iA404 FT CLOSE ON 125 V0C 
OEMAND-AFW/G-IOW BUS 0 2 OENAND BUS 028 

L-C212CI4--N UT-40-02 FL -C2 IA4AUA4--N- UT-37-03 

3.OOE-03 UT TREE PAGE 40 3.OE-03 UT TREE PAGE 37 

REBECA (C)ERIN Engineering and ResearCh.Inc. Version 1 0
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FAIS OR LLAr LET AWPOS-NIN TAOUI ANUL -IN SCTONG~l T F OPN N EMAG FOUOI ANAL PE VLVEAF-41 FIL0FRPALMPI 
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SONGS1 AFW SYSTEM FAULT.TRFE TORNADO ANALYSIS PAGE 27 

INSUFFICIENT AIR OR 
NITROGEN TO F.C. VLV 

FCV-230OA,8,C 

= 
LT-27-01 

AND 

GAS BOTTLE FCV-2300s LOSS OF 
MISC. PASSIVE INSTRUMENT 

FAILURE W/I 24 H-AFW AIR 

FL--G8230OXIDE OR= 

OR 

I.OOE-05 

Li 
INSTRUMENT AIR 

SYSTEM FAILS DUE 10 
IORMA 

I B-SYMIR--Z 

O.O0E-OO 

REBECA ICIERIN Engineering and Researcri.IAC. Version 1.0



SONS1 AF SYSTEMEFAULT THAEGIAE TORNAD TOLYI PAGE 2BT~L 

CIOSES~IAGDUT FLOWO ALE FV230 
COWIRO VOIVE-FC~sANCV-33030A 

CONTROL ~ ~ ~ ~ ~ ~ CNTO VALVESFC~ AN OL30AFV30A ANEAC 

IEEC L-AERIN Enine-n an 1eerh L-n30c-- L-erson 1.0



INSUFF[CIENdT FLOW 

THTVJ FA IL CLOSED 
VALVE FCV-2300C 

LY-29-01 

OR 

OPERATOR INSUFFICIENT AIR OR NO POWER N OE NOETNL 1AOSfFICF LW O FOWCNALIWCV20CDWFILEOPLLLW 
INADVERTENTLY CLOSES N42 T0 FCV-2300A.H. C 120 VAC CLOSES AFW FLOW VALVES FCV-3300C FAILURE CLOSES DUE TO CONROL VALVES DUE 

FCV-2300C BUS f 3A CONTRL VALVES-FC~s AND FCV-2300C FCV-2300C 14A[IENAAZE 10 TORNAOOS 
IL-AV2Y300C--W LI-27-01 1U-33-01 I IL-AVFCVS --- W IT070 L-FC2300C--L IL-AV200C--N I34O 

1.00E-03 PAGE 27 0T TREE PAGE 33 5,00E-0S PAGE 07 1.000-04 2.000-04 PAGE 34 

RIEBECA MCERIN Engineering and Research. Inc. Version 1.0
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SONGS1 -AFW SYSTEM FAULT THEE - TORNADO ANALYSIS PAGE 30 
FAILURE OF ELECT 
CABLES TO OPEN 

NOV-1202 OT TORNAAOS 

L-3-01 

ORT 

PART I PART 2 

LT-30-02 LT-30-03 

OTT ORT 

WIND RELATED WALL MISSILE RELATED WINO RELATED WALL MISSILE RELATED MISSILE RELATED MISSILE RELATED MISSILE RELATED 
FAILURE - 480V ROOM RACEWAY FAILIME FAILURE - AFWP AREA RACEWAY FAILURE RACEWAY FAILURE RACEWAY FAILURE FAILLR 

IMPACTS RACEWAYS IMPACTS RACEWAYS 

U UT22ik-----K UTAFMW6IZ UTAFW iK UT22A----K UT228----K UT22A ---- K 

0.00E+OO 0.E+00 000E+00 000E00 000E+00 0DOE+00 0.OE400 

MISSILE RELATED MISSILE RELATED MISSILE RELATED MISSILE RELATED MISSILE RELATED WIND RELATED WALL 
RACEWAY FAILURE RACEWAY FAILURE RACEWAY FAILURE RACEWAY FAILURE RACEWAY FAILURE FAILURE - 480V ROOM 

IMPACTS RACEWAYS 
UTCRA-ALL77K UTEPC- K UTSEBI-----K I UTTUrBLD77K UT22C-----K2 

0.00EO 0.00E00 0.00Et00 0.00E00 O.0E00 O.OOE*00 

PART 3 

.MISSILE RELATED MISSILE RELATED .WIND RELATED WALL WIND RELATED WALL 
RACEWAY FAILURE RACEWAY FAILURE FAILURE - VENT BLDG FAI LURE - TURB BLOG 

IPACT RACMAYSIMPACTS RACEWAYS 

UTERM63K UTVENTLD77K UTVENT6LO77Z UT52-------Z 

0E00E+00 0.00E+00 0.00E+00 0S00En00 

0o4 -1 I-1990 
REBECA ICIERIN Engineering and Researcn.Inc. Version 1.



AFWAS ~ ~ ~ ~ ~ AFA I SIAILL FISLAILSOFIL~ OMA 

AND-0 No OPRATO 

BACKU (TRAN Al 

FAEC 'LUREI Eninern AUnMTI OPERATOR FnAIVrLon1S



SONGS1 AFW SYSTFM FAULT THE TORNADO ANALYSIS PAGE 3P 
AFWAS 2 SIGNAL FAILS 
AND NO OPERATOR 
BACKUP (TRAIN B) 

LT-32-01 

AND 

FAILURE OF AUTOMATIC RAT FAILS 
ACTUATION AFWAS 2 10 AL Y A TUATE 

URAIN 8) AFM 5 PER EDURE 

K-ASAFWAS--U F L-l-3-2-02---l 

1 
1 

A.FWAS 2 FAILS 
FAILS111 11 ELECT 

3.OOE-03 

CABE 

" 
" WAS 

TO PROVIDE A S To 
ACTUATION SIGNAL DI TORNADOS 

I K-ASV'O--l LT-32-03 

C 
'L' 

DSOROR 
5.DOE-03 

ISSILE RELATED t . MISSILE RELATED 
RACEWAY FAILURE WA FAILURE 

RACEWAY FAUE 

I UIEPC:! ----- x FUTCR-ROOF63K 

-75
O.OOE-00 D.O0EtO0 
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SONGS1 AFW SYSTEM FAULT TREE - TORNADO ANALYSIS PAGE 33 
I 

FAILURE OF ELECT 
CABLES TO PUMP G-1OS 
0UE To TOAA00S 

LT-33-O 

OR 

Ion
PART I PART 2 

LT-33-02 I L-30 

WIND RELT LATED MISSILE RELATED MISSILE RELATED 
FAILURE - 480V ROOM RACEWAY FAILLRE FAILURE - AFWP AREA RACEWAY FAILURE RACEWAY FAILURE RACEtfAY FAILUE RACEWAY FAILURE 

IMPACTS RACEWAYS IMPACTS RACEWAYS 

UT22------Z UT22 -----K UTAFWPIWGIZ UTAFWO(P61K UT22A--K UT22B ----- K UT228A-----K 

0.OE+00 O.00E+O 0.OE+OO 0.0OEf00 0.00E+00 0 00E+00 0A00E+00 

WIND RELATED WALL WISSILE RELATED ISSILE RELATED MISSIELATELATED MISSILE RELATED WIND RELATED WALL MISSILE RELATED FAILURE - TURB BLDG RACEWAY FAILURE RACEWAY FAILURE RACEWAY FAILURE RACEWAY FAILUFE FAILURE - 4802 ROOM RACEWAY FAILLIE 
IMPACTS RACEWAYS IMPACTS RACEWAYS 

UT52-------2 1 UTEPC------K UTSEBI-----K UTURBLO77 UT22-- 77X- UTCR-WALL77K 

O.0OEtI0 0.OE+O0 0.O0E*O0 O.E0 0 0.O0EtO 0.OE+0O 0.00ED0 

PART 3 

WIND RELATED WALL MISIL REAE MISL EAE ISL EAE IDRLTDML ISLE ELATE 
FATILURE ,-TURD BLOG RACEWAY FAILLURE RACEWAY FAILURE RACEWAY FAILURE FAILURFE - VENT BLDG RACEWAY FAILURE 
IMPACTS RACEWAYS IMKPAC TS RACEWAYS 
| UTS2------2 | UT264----K UTVENTBLD77K UrCR-RF63K UTVENYBLD777 UT52A--77K 

0.00E+00 0.00E+00 0 00E+00 0.00E+00 0.00E+00 0.00E+00 

0 4.-11 - 199O0 
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SOG1 AF YTE AL TE TRAOANLSS*AE3 

UTVENTEI~77Z UIENTBLOUK FILURE OF ~ - ALLC- FLOWI

O.OO~~tOO OS~O TRO L ALE DUEsOSOO .Of 

1 0C - TORAD SE -KUSB 

I.OEO L.-34-01 

-onAf)RN niern ~dRsac. n eso



ACTUATION SIGNAL FAULT TREES TORNADO INITIATOR PAGE I 

LOW START SIGNAL LOV START SIGNAL 
TO DG it FA I L S TO OG 02 FA I LS 9 

ND OPERATOR BACKUP NO OPERATOR BACKUP 
I KI-61-01 KT-61-02 

OR 

FOR 

LOY STAR SIGNAL NO POWER ON LOV START SIGNAL NO R ON 
TO OG #1 FA I LS & 125 VOC TO DG 02 FA I LS & t V 

NJ) OPERATOR BACKUP BUS #1 NO OPERA T BACKUP 
KT-01-03 UT-20-Oi KI-01-04 I UT-20-02 

AND An AND 
Ui TREE PAGE 20 LIT TREE PAGE 20 

LOV START SIGNAL OPERATOR FT MANUALLY LOY START SIGNAL OPERATOR FT MANUALLY 
FOR DG 01 START DIESELS FOR DG 02 START DIESELS 
FAILS PER PROCEDURE FAILS PER PROCEDURE 

f-K-ASLOVOt--I K-ASDGI&2--U I K-ASLOVO2--I I K-ASOGl&2--U I 

5.OOE-03 I.OOE-03 S.OOE-03 t.OOE-03 

L-0v L- CD S; E. 0 F= VOL- 7 C -r U A -T T CD r-J S :E 

04- 11-1990 

REBECA (C)ERIN Engineering and Research.Inc. Version 1.0



SONGS - ELECTRIC POWER FAULT THEE TORNADO ANALYSIS PAGE I 

NO POWR ON 4K P 

UT-0 -01 

NO POWER 4160V BUS 1C 
TO 4KV BUS SHORT CIRCUIT 

10 N/I 24 H 

UT-01-02 IIU-821C--- I0AI 

Ato 

2.40E-05 

NO POWER NO POWER N OE 
FRIOM CKT BKR FROM CKI BKR FROM CKT BKR 

11002 11001 11014 

UT-0-03 | UT-01-04UT-0PE05 G1 

BREAKER NO POWER CKBERCT KRI NO POWER 
. $02 RON AUXILIARY 11O0 OPEN BUJA ITO 11C14 OPEN FRON DIESEL 

OPEN (N.C.) TRANSFORMER C (N. 0.) 4KV U 0 (N.0.)1 GENERATOR NO. I 

UT-2-0 (UT-03-01 UT-04-01 UT-05-01 IUT-14-01UTJ-0 

PAGE 02 PAGE 03 PAGE 04 PAGE 05 PAGE 14 PAGE 15 

RE8ECA MCERIN Engineering and Research. Inc. Version 1.0



SONGS I ELECTRIC POWER FAULT THEE TORNADO ANALYSIS PAGE 2 

BREAKER IICO2 
OPEN 

UT-02-01 

AND 

BREAKER IIC02 BREAKER IIC02 
TRIPS FAT LS TO CLOSE 
OPEN IA L CAUSES) 

I Ul-02-03 LIT-02-02 

OR 

CONDITIONAL LOSS OPERATOR FAILS TO BKR (CONTROL) 4160V NO POWER ON 
OF OFFSITE POWE CLOSE BREAKER JIC02 HC02 FT CLOSE ON 125VIlC BLIS NO. I 

GIVEN TURBINE TRAIP PER PROCEDLIRE DEMAND tBATTERY ONLLY) 
I U-06bro-Z U-MJZ02-11 I U-C21IC02--N UT-20-01 

A 
i.OOE-03 3.OOE-03 3.OOE-03 PAGE 20 

EB E:t i-. I c u - c I I c 0 u t:) ai a cj CD r-) E-5 C:) :1 fL L- cz) S; E.-- c) f 
41 :L 1 41 c:- F cz) --:B c:) 

10 4 9 9 0 
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SONGS I ELECTRIC POWER FAULT TREE -TORNADO ANALYSIS PAGE 3 

NO POWER 
FADM AUX 

TRANSFORMER C 

UT-03-01 

OR 

CONDITIONAL LOSS >4 160V XFMA AUX C 
OF OFFSITE POWER LONINO OUTPUT SIGNAL 
GIVEN TURBINE TRIP M/I 24 H 

| U-00CiRP--Z | U-TiAUXC-101 

1.00E-03 2.40E-05 

04-1-9 9 0 

REBECA (CIERIN Engineering and Research. Inc. Version 1.0



BREOA E 1o 
OPEN Z 

UI1-64-Ot 

COSE 

~~) CLOSE BREAKER 11C 01 - .E 0-1 125s VDC us NO AI~~er PEA PROCEDUREIBTEO NLY) 
wEEC ICE] 

Engineering- an Reeacl, nc Vcso (.



SONGS I FLECTRIC POWFH FAULT TRFF TORNADO ANALYSISTPAG E 51 

NO POWER ON 4KV BUS 
iA (FOR 

4KV BUS W 

UT-05-01 

OR 

NO POWER 
TO 4KV S T Cl CUIT 
BUS I A W1 I 24R N 

Ul-t5-02 I U-B21A --- IDTI 

TA- 
2.40E-05 

NO POWER No 
FROM CKT BKR T BKR FROM tIA04 It 02 
UT-05-03 111-05-04 

OR OR 

NO POWER CKT OKA NO POWER FROM 4KV CKI BKR 
FROM AUXILIAR ItAO4 OPEN BUS is tIA02 
TRANSFORMER Ay (N C.) TO BUS IA OPEN (N.O.) 

Ul-06-01 I UT-05-05 UT-t7-01 UT-05-07 

11 

KA 
4 

PEN 

AW 

OR 

PAGE 06 PAGE 07 

CKT OKR CK N lOLl 41GOV NO POWER ON 
IA04 FAILS TO CLOSE TO CLOSE CAT BKR IIA02 Ft 125VDC BUS 

TRIPS OPEN (ALL CAUSES) IIA02 DEMAND NO. I (BATTERY ONLY) 
ul-t5-06 UT-05-09 I U-C2il-AO2--G I U-C211102--N UT-20-01 

on OR 0 0 
3.OOE-03 3.OOE-03 PAGE 20 

CONDIT TONAL LOSS OKA 'CONTROL) 4160V NO POWER 
OF OFFSHE POWER IIA.4 FI CLOSE ON ON 125VDC BUS 

GIVEN TURBINE RIP DEMAND NO. I (BATTERY ONLY] 

ll-OOCNOLP--l I U-C2it!04--N I UT-SO-01 

I.OGE-03 3.OOE-03 PAGE 20 

S.- fD E5 . E5 . -4 
U - C I 1 .4 0 2? - - U S 0 a - GD - a -4 k v Ei, -tz E-- m 0 gD c-- r- B t a c) r) e 0 4 9 9 0 
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NO POWER 
FROM AUX 

TRANSFORMER A 
UT-OR-Ol 

CONDITIONAL LOSS FALR O>4160Y XFNR AUX A 
OF OFESITE POWER CONC _E OV/NO OUTPUT SIGNAL 

GIVEN TURBINE FRIPSICYRDW12 

IU-OOCa4tP--z T0-3UTAX-0 

I .OOE-03 24E0 

REBEC UERINOL Eng1ne0in SWInOAR >4160ci Inc. MerAonN.



SONGS I ELECTRIC POWER FAULT TREE TORNADO ANALYSIS PAGE 7 

NO POWER ON 4KV BUS 
P (FOR 

4KV BUS iA 

UT-07-0i 

OR 

18 
TO 4KV SHORT CIRCUIT 
BUS I a W/I 24 H 

I UI-t7-O2 I U-13218 --- IDA I 

2.40E-05 

NO POWER NO WER 
FROM CKT BKR FROM CK I R 

IIBO4 1 0 1 
UF67-03 UT-07-04 

OR 

NO POWER CKT BXR NO POWER ON 4XV 00 BKR 12COI FROM AUXILIARY 11804 OPEN BUS 2C OPEN 
TRANSFOMEA B (N. C.) F R BUS 18 (N.O.) 

UT-08-01 UT-09-01 

PAGE 08 PAGE 9 PAGE 11 

I IB04 
FAILS 10 CLOSE 

TRIPS OPEN (ALL CAUSES) 

UT-07-06 UT-07-09 

OR OR 

CONDITIONAL LOSS (CONTROL) 4160V NO POWER 
FSITE POWER 

BKR 
OF OF 1 1604 FT CLOSE ON ON 25VDC BUS 

GIVEN TURBINE TRIP DEMAND NO. I IBATTERY ONLY) 
U-OocirLp--z I U-C2M54--N I t)T-tD-Ot 

I.OOE-03 3.OOE-03 PAGE 20 

0 4 - I I - 19 9 0 

REBECA MERIN Engineering and Researcn.Inc. Version 1.0



SONGS I ELECTRIC POWER FAULT TREE TORNAOO ANALYSIS PAGE 8 

No POWER 
FROM AUX 

TRANSFORMER 8 

I UT-t8-OI 

OR 

CONDITIONAL LOSS FAILURE TO > 4160Y XF AUX 0 
OF OFFSHE POWER CONNECT TO LO IND OUT I IGNAL 
GIVEN TURBINE TRIP SWIICHYAAO W/I 4 H 

I U-00citLp--z U-TJAUXB-tDI 

t.OOE-03 2.40E-05 17 1 
9KR (CONTROL) >4160V Smi 'CHYARD 4160V XFWA MAIN 

MOO FT OPEN ON 0AEAKCRS FAIL LOW TPUT SIGNAL 
DEMAND TO FICCLOSE 1 24 H 

I U-Cla ---- P I UT-08-04 U-TIMAIN-IDI 

AND 

3.OGE-03 2.40E-05 

SKA ICONTROL) 411,011 BKR (CONTROL) 4160V 
6012 F T CLOSE ON 4012 Ff CLOSE ON 

BE NANO DEMAND 

U-C26612 --- N I U-C24612 --- N 

3.OOE-03 3.OOE-03 

0 4 - I I - 19 9 0 
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SONG I ELECTRI POWE FAULT TREE TORN D ANALYSI PAG POE 

A~~cHN AUXIWAR OPE 4KV XEE 

UT-lO-Ol~U-0-0 ITO-1U-2A I-3A 

PARE 0 PAE 03PAGE12 PGEo1 

4E160V (CIUS En2eCn ndleern nc eso



SONGS I ELECTRIC POWER FAULT TREE TORNADO ANALYSIS"TPAGF 10 

BREAKER 12CO2 
OPEN 
IN.C.) 

UT-10-Ot 

AND 

BREAKER 12CO2 BREAKER 12CO2 
TRIPS FAIL S TO CLOSE 
OPEN (ALL CAUSES) 

7 7 
CONDITIONAL LOSS OPERATOR FAILS TO BIR ICONIAOLI 11611] NO POWER ON 
OF OFFSITE POWER CLOSE WEAKER 12C02 12CO2 FT CLOSE ON 125VOC BUS NO 2 

PER PROCEDURE DEMAND (BATTERY ONLY) 

U-0 NOLP--Z U-C2l2CO2--U 

4 OCr 
WF . F-u-C-2l-2C-0-2---Nl 

I UT- 6-02 

I.ODE-03 1.00E-03 3.ODE-03 PAGE 20 

Li - c :I c 0 u S 0 :1 - 1 0 - E5 0 L- C:) E.- CD f A I A C F=> cD w L-- r- L-- EE 
S; t: L-- F) :3 ED 

104- 11

REBECA (CIERIN Engineering and Researcn.Inc. Version 1.0



BREAKER 12COI 
OPEN 

OR 

CPS AILSTO KR IONIRL) OV N PIWR/ O 

CLOSEA BREAKER 1ngnCeOn 12CO FTerci CLnSE Verio 121.0LS O



BREAKER 12C15 
OPEN 

UT- 2-01 

OR 

BREAKER 12015 
FAILS TO CL.OSE 

(ALL CAUSES) 

I UT- 12-02 

OR 

NO PIR BEN (CONTROL) 4160V OP'ERATR FAILS 
ON 125VOC BUS 02 12C15 Fr CLOSE [ON TO CLOSE BREAKER 

(BATTERY ONLY)1 DEMND 1205 PER PROCEDURE 
I 0U-20-02 U-C212CI5--N IU-C2tCI5--U 

PAGE 20 3.OOC-UT 3.OOE-03 

REBECA ICIERIN Engineering and ResearIcI. Inc. Version 1.0



DIESEL ENERAT R O DISLIEESTELISE ENRTO 

SO CI c IN 2INNO. 2 FAILS TO FT RUN FOR 24 

I -RGAIAU-12--- T- 13-02 U-DG2 ---- IOR 

7.90E-05~~ 4.6E-2E552-0 

NEEO POWERI EnOneNn DIESE RGENERATO. I2 Veri STRTSI0A



SS I LCRCPWRFUTTEE TRAOAAYI AE 1 

BREAKER 11014 
OPEN 
IN 0 

UT- 14-01 

OR 

BREAKER 1CE1CngIeAgan eercl n er o



SONGS I ELECTRIC POWER FAULT TREE, - TORNADO ANALYSIS PAGE 15 

NO POWER 
FROM 0 1 ESEL 

GENERATOR NNO.. I 

UT-15-01 

on 

CABLE WIRE FROM DGI DIESEL GENERATOR DIESEL GENERATOR DIESEL GENERATOR I 
90T CIRCUIT NO . J IN NO FAILS TO FT RUN FOR 24 

W/I 24 H MAINTENANCE START HOURS 

I U-WRDGI--IDA I I U-DGI ------ N I U-0GIft-59 

7.90E-05 4.60E-02 5.52E-02 

NO POWER ON IESEL GENERATOR I LOV START SIGNAL 
125VDC BUS No. I FT START ON DEMAND TO Of FAILS 
(BATTERY ONLY) AND NO OPER. BACKUP 

1 UT-20-01 1 U-DGlf ----S KT-011-OJ 

An 
PAGE 20 5.90E-02 KT TREE PAGE 01 

0 4 - I I - 19 9 0 
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BREAKER~N POWERO PK 
LPEN~~O ON4K OiSl 
IN.O.JBU 2OcUS2 
01-11-0101-17-0 

NAO POWE PAGEV BU2 

TOEEC 4CEI Enine n BnS SHOeATo CIcRVesUoI1.



SONGS I ELECTRIC POWER FAULT THEE -TORNADO ANALYSIS PAGE 17 

FOR 8BJS 2, 

I~~ U. 70 

NO POWER 4160V 8US IB 
TO SHORT C[RCU IT 

4KV BUS 18 11/1 24 H 

I UT-17-02 U-8218---10A I 

AND-.-2.40E-05 

NO POWER NO POWER 
FROM BREAKER FROM BREAKER 

11804l 1A02 

( UT-07-03 UT-17-03 I 

PAGE 07 

8FIEAKER 11IAO2 NO POWER ON 
OPEN 4K V BUS IA 
IN.0.) FOR 4KV BUS IB 
UT-05-07 U-8-0 

PAGE 05 PAGE 18 

0o4 -11I- 19 90 

REBECA (CIERIN Engineering and Research. Inc. Version i.



SONGS I ELECTRIC POWER FAULT TREE TORNADO ANALYSIS PAGE I B 

NO POWER IN 
4KY BUS 
FOR BUS 

UT-J -Ql 

NO POWER 4160V BUS IA 
TO SHORT CIRCUI T 

4XV BUS JA W/ 1 24 H 

I UT-1"2 f-U-021A --- tDA I 

AND 

2.40E-05 

NO POWER NO POWER 
FROM BREAKER FRON BREAKER 

IIA04 11col 

I UT-65-03 I UT-18-03 I 

A on 

PAGE 05 

BREAKER JlCOl NO POWER ON 
WEN 

4 V BUS IC IN.O.) FORK4KV BUS IA 

UT-04-01 UT-19-01 I 

PAGE 04 PAGE 19 

0 4 11 9 9 0 

REBECA (CIERIN Engineering and Researcn.Inc. Ver5ion 1.0



UT-T-19-03 

NOEXE POWE 416V BS 
TOC FRON BUSUILIRCUI OPEN (.C.J RANSFO4EA 

01-02-02.41-03-0 

PAI02 02 PGE 0 

UT-19C0 UTEINEgnern19 dReer-.05. Vrio .



BAATTERY ONI LOATER/NO Y 

BATTERY iCEI EnginerNn andER Iee n BATTER Ve2o LO.0O



SONGS I ELECTRIC POWER FAULT THEE, - TORNADO ANALYSIS PAGE 21 
NO POWER 
ON 4aOV 
SWGR 2120 

U T-21-02 

NO POWER on ON 480 V 
SWGA NO I/w 

I UT-21-01 I 

NO POWER 480V BUS 2128 
TO 480V SHORT CI CUIT 

SWGA NO . 2 W/ I 24 H 

4BOV BUS L/IB NO POWER To Ul-A-04 U-832/2B-IOA 
HDAI CIRCUIT 48 

W/I 24 H OV SWGA NO. I I U-831/10-IDA I UT-21-03 2.40E-05 

AND NO POWER NO POWER FROM 
FROM SERVICE SDG&E 12. LINE 

2.40E-05 XFMA NO. 2 (ALL CAUSES) 

UT-21-05 UT-21-06 

OR OR 

NO POWER FROM SERVIC 416OV-480Y XFWA 2 SERVICE XFMA 02 & 03 NO POWER 70 XFMA 02 NO POWER CONIIIIONAL LOIS 
XFMA 70 480V LOW/NO OUTPUT FAILURE DUE TO DUE TO RACEWAY FROM 4KV FROM OF OFFSITE POWER SOG GIVEN TURBINE TAT SWGR NO, I SIGNAL W/I 24 H MISSILE IMPACT FA ILURE BUS 2C A & LINE i p P 

UT-21-07 I U-T22CT23--K I UT-45-01 UT-16-01 I UT-21-1 U-OOCNDLP--Z 

OR on 

2.40E-05 O.OOEiOO PAGE 45 PAGE 16 I.OOE-03 

4160V STATION NO POWER MISSILE RELATED SERVICE XFKR Of FAILURE TO ALIGN 
SERVICE XF KR I I LOW/ FROM 4KV RACEWAY FAILURE FAILURE DUE TO SWGR J2 TO LINE NO OUTPUT MIT 24 H BUS 1C . I SSILE IMPACT SOUE LINE UNAVAILABLE 
I U-Tli ---- tOl I UT-61-01 I U1EPCn ---- K I U-121 ------ -K-1 U-oOS69E--z 

2.40E-05 PAGE 01 O.OOE#O0 O.OOE#OO 5.OOE-01 

1200 FT CLOSE ON 1202 FT OPEN ON ALIGN SWGR NO. 2 TO 
DEMAND 

BKA (CONTROL) 480V BKR (CONTROL) 480V OPERATOR FAILS TO 
U-C31200---N U-01 02 --- P U-832 -DGE--V 

i 
r 

I DEMAND 

SOG&E LINE 
W/O PROC.  

3.OOE-03 3.OOE-O3 2.GOE-01 

F c:) r- C:: rl Eill L r- 0 a tw :1 f'=- a m rD 1 :L f 3. 4= ca t- 3- C:) r-) r) C) c-- r- cl :x t: f cD r- S3 E-- r, \/ :L (-- f-
r-) E:-; cD r- m L-- r- r'-4 CD 

10 4 - I 1 9 9 0 

REBECA [C)ERIN Engineering and ResearCh.Inc. Version 1.0



SONGS I ELECTRIC POWER FAULT THEE TORNADO ANALYSIS PAGE 22 
NO POWER ON 
480Y SWGA 

NO.3 

Ul-22-01 

480V BUS 3 NO POW R I 
SHORT CIRCUIT 480V W R 

W/I 24 H NO .3 

1 U-833 ---- tDA I UT-22-02 

AND 

2.40E-05 

NO POWER NO POWER ND POWER FROM 
FP04 BWAXER FROM BREAKER STATION SERVICE 
52-1103 52-1203 TRANSFORMER No. 3 

UT-22-03 UT-22-04 I UT-8-01 

OR OR 

PAGE 25 

5,_, 03 
BREAKER 52- 1103 

NO POWER ;wjfA 2KOEA NO POWER OPEN FROM 480V 52-1203 FROM 48.11 S.  
(N.O.) SWGR NO. I OPEN (N.O.) No. 2 UT 23 0,; UT-22-05 UT-2t-Ol I UT-S3-01 UT-21-02 

OR 

PAGE 21 PAGE 23 PAGE 21 

FAIL$ TO OPE CONTROL) QOV NO POWER ON NORMALLY CLOSED BKR 
5vDc Bus No. i 

RE "'R 12 1,20'N 1 03 FT CLOSE ON 12 52- 1 303 FAILS TO 

' BREAKER 

52-1203 

OKA 
I NYERLOCK) DEMAND (BATTERY ONLY) OPEN <INTERLOCK> 
UT-22-07 I U-C3JiO3 --- N UT-tO-01 UT-t3-02 

OR 

3.OOE-03 PAGE 20 PAGE 23 

BKR (CONTROL) 480V i NO POWER ON 
=1203FT 'E N ON I?.-. VOC BUS NO. 2 
DEMAND (IN=TEALOCKI IBATIEAY ONLY) 

I U-Cht03 --- P I Ul 2002--l 

3.OOE-03 PAGE 20 

U-C\/:I:Ioa - - - v S (D a - 1 0 1 0 ca f y T n j e-- C3 tz a <D n C3 r- F:; t-- -=,I c: t c:) r
F F- a PD F=4 Ea \/ tm Q pD L=- r, B ti C) r- a F. r-) CD t-- Co L-J 3. CA L-- a tD y D r- C) (-- L-- C3 L-i r- L-- -t CD 

CD r-l n -L !:5 vv G F: 3 tz c) -r r- e=) a r-) 16, C) r- E3 104 
REBECA MERIN Engineering and Research.Inc. Version 1.0



SONGS I -ELECTRIC POWER FAULT TREE -TORNADO ANALYSIS7 PAGE 23 

(BREAKER 52-1203 
OPEN 

(N.E 0, 

I U-23-01 I 

OR 

BR (CONTROL) 4800 NIALLY CLOSE B.R ..N POWER ON (BREAKER 52-13 EPS FAILS To CLOSE 1203 Fr CLOSE ON 5210 FIST 150 USV] FAILS TO CPE NO.. BEN5-10 
DENAND OPEN <INTERLDCK> (BAITERY OK.Y) (INTERLOCK N P80COUl 

U-C31t03---N UT-23-02 UT-20-02 I01-23-04 1U-C312O3---V 

OR OR 
3.EEE-03 PAGE 20 2.50E-01 

B8R(0 CONRTOW 480V NO) POWER ONd NO POWER BKR ICONROI 4801 
1303 FT PEN ON 125 VOCB M1 ON 480 V 1103 FT OPEN ONd 

IWWAIA3 (BATTERY ONLY) NG NO lIE DEMAND IINTERLOCK( 
I -C31303 --- P 00-2o0E U1-21-01 IU-C3113---P 

3EGOE-03 PAGE 20 PAGE 21 3.OGE-03 

r-) j E i- t a cDr-) Fri ea t5y - a r)E- tr- Ljct r-E- c) Er- atzc) r- t c) (- CDmmt- c_ 
r z r- X f mr- c) n-J a r- Lj c .- gavD- MO c ri- t c LD 1Y 2.VjC F: 

REBECA [C)EIOIN Engineering and Researc. Inc. Version 1.0
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OER R FR OEMR I~h OO(OTa 40 OPWRO 
OCLSTION CLSERVCICE COS O 

UT-25-0UC32C1-

ORR 

416OV-480V( (COtMa 380 SERIC POWER ON&# ON OWRT R0 
LDWAO OiTPU FAIUR CLOS ON 22 SOCA BUSi DUORAEA 

I-3iCI- U-21-20-01 -T2T2-K T460 

2.40E-05 PAGE 0 PAG04 

NOEC POWERI EnNnerO POWERocn n Vrio



SONGS I ELECTRIC POWER FAULT THEE TORNADO ANALYSIS PAGE 22 
cl, I'll, ii. OPEN 

IN. C -) 

072-l 

AND 

CONDITIONAL LOSS 

OF OFFSITE POWER CKT BK cit 
GIVEN TLRBINE TRIP FAILS 1D RIEICLOSE 

(ALL CA SI 

r---UT--26-0 1--l 

PAGE 26 
I.DOE-03 

BREAKER 
I C',I FAILS TO CLOSE I 
C (ALL CAUSE;S) 

UT-26-01 

OR 

80 (CONTROL) 4160V OPER. FT RESET SI G NO P R ON 
licli FT CLOSE ON CLOSE BREAKER 125YOC LOS NO.1 

DEMAND ltCII PER PROC. (BATTERY ONLY) 

I U-C211ZII--N I U-C211tIl-1.1 I UT-20-01 I 

3.OOE-03 3.OOE-03 PAGE 20 

U -C .121 Ic a :I--u E-. 0 1 - 1 0 - 1 0 F::I :5 c: t C) r- -r r, 3. p C--) r- S; f L-- -t y 
:E r E-- c-- tz 3. c:3 r) E-5 E-- t-- I 4 a E5 10 4 - I I 19 9 0 

REBECA MERIN Engineering and Research.Inc. Version 1.0



SONGS I ELECTRIC POWER FAULT THEE TORNADO ANALYSIS PAGE 27 

NO POWER NO POWER 
ON 48OW ON 480V 
wc 01 H z 9cc flB 

UT-27-01 UT-27-03 

OR OR 

NO POWER ON 480V BUS I SHORT NO POWER ON 480Y Sts 18 
400V SWGR C IRCUIF 480V SWGA SHORT CIRCUIT 

NO. NO . I W/I 24 H 

I uf- Foj I U-831ft-10A F-UT-2-1 - 0, -- l 1 U-831r --- IDA 

PAGE 21 2.40E-05 PAGE 21' 2.40E-D5 

0 4 - I I - 19 9 0 

REBECA (C)ERIN Engineering and Research.Inc- Version 1.0



SONGS I ELECTRIC POWER FAULT TREE -TORNADO ANALYSIS PAGE 2 

1) Thi rage l-E- o Q E-- ICf t in )te ntio 3n allyI t:)lank 0 

RE8ECA, (C)ERIN Engineering and Research.Inc. Version 1.0



SONGS I ELECTRIC POWER FAULT TREE -TORNADO ANALYSIS PAGE 29 

UT-29-01 UT29-0 

NO POWER 480Y MCC B 02 480V MCC MU 2 NO POWER NO POWER FROM SMGR 2 480V MCC BUS 2A 
ON 480V S"G FAILURlE DUE To SHORT CIRCUIT ON 480V SNGR OUE TO RACEWAY SHORT CIRCUIT 

NO. 2 MISSILE IMPACT W/I1 24 H NO. 2 FAILURE /1 24H 
UT-2\-02 U-B3MCC2---K U-B3NCC2-10A IUT-21-02 I T470 U-B3M8C2AI0A 

PAGE 21 0.00Et00 2.40E-05 PAGE 21 PAGE 47 2.40E-05 

N0 POWER 
ON 480V 
MCC 028 

NO POWEA480V MCC BUS 2B 
O(N 4801 SHORT CIRCUIT 

StlG NO. W/IT 24 H 

PAGE 21 2.40E-05 

011- 19901 
.RE8ECA (C) ERIN Engineering and Research. Inc. version 1.0



NO POWER 
ON 400V 
M4CC 03 

UT- 30-0 1 

OR 

NO POWER ON NO POWER FROMSWGR 3 480V MC BIS 3 
* 400V SwW DUE r0 RACEWAY SHORT C IRCUIT 

NO. 3 FAILURE~ W/I 24 H 

UT-22-01 IJT-48-01 U-839Ct3-IOA1 

PAGE 22 PAGE 48 2.40E-05 

REBECA MCERIN Engineering and Research. Inc. Version 1.0



SONGS I ELECTRIC POWER FAULT THEE TORNADO ANALYSIS PAGE 31 

NO POWER 
ON 120 VAC 
BUS NO I 

UT-31-01 

on 

INSUFFICIENT 
Pow EA ON 120VAC 

CIRCUIT ON 120 VAC BUS NO. I BUS NO. I W/ 1 24 H 

2,40E-05 

INSUFFICIENT 
POWER FROM SWITCH FAILS TO 
INVE SUPPLY BACKUP POWER 

UT- J-02 UT-31-03 

OR 

INSUFFICIENT POWER INVERTER I LOW AUTOMATIC SWITCH I 
ON 125V OC BUS OR No OUIPUT SIGNAL FT ACTUATE/ SUPPLIES NOT 

NO. I ,. '. . I DE-ACTUATE ON DEMAND AVAILABLE 

UT-40-01 U-Ifll- .---IDI I U-AXJn ---- J UT-11-04 

PAGE 40 7 5- AND 

2.OOE-03 3.OOE-04 

ALTERNATE POWER 10 480 V 
480VAC allS MCC 12 
UNAVAILABLE NOT AVA 'L ABLE 

UT-31-05 UT-211-07 

OR OR 

OPERATOR FT MANUALLY NO MISSILE RELATED NO 
WITCH POWER POWER ON 480VAC RACEWAY FAILURE POWER ON 480YAC 

SUPPLY MID PROC. MCC $I MCC 02 
U-MX7 ------ V UT-P-01 I UT46-ft----K OT-29-01 

2.00E-ot PAGE 27 0 PAGE 29 

T04-11-1990 
REBECA (C)E RIN Engineering and Researcn Inc. Version 1.0



SONGS I ELECTRIC POWER FAULIT TREE TORNADO ANALYSIS PAGE 32 

NO POWER 
ON 120 VAC 
BUS NO.2 

UT-32-Oi 

JOR 

NO I OV BUS 2 
C POWER TO 120YAC SHO I IRCUll 

BUS 0 2 1 24 H 

NO 

U-042 ---- IDA 

INSUFFICIENT 

2.40E-05 

POWER FROM 
SWITCH FAILS To INVERTER SUPPL I BACKUP PO R 

U7-32-02 UT-32-03 

OR OR 

INSUFFICIENT POWER INVERTER 2 LOW AUTOMATIC SWITCH 2 BACKUP POWER 
ON 125V DC BUS OR NO OUTPUT SIGNAL F I ACTUATE/ SUPPLIES NO T 

NO. I W1I 24 H DFACTUATE ON DEMAND AVAILABLE 

I UT-40-Ot I I U-IR2:t--IDI U-AX2 ------ J 

PAGE 40 2.OOE-03 3.OOE-04 PAGE 31 

REBECA (CIERIN Engineering and Researcn.Inc. Version J.0



SONGS I ELECTRIC POWER FAULT TREE TORNADO ANALYSIS PAGE 33 

NO POWER 
ON 120 VAC BUS NO. 3A 

UT-h-01 

OR 

INSUFFICIENT 120V BUS 3A 
POWER ON 120VAC SHORT CIRCUIT 

BUS 03A W/I 24 H 
UT-33-04= U-843A --- IDA 

AND 

2.40E-05 

INSUFFICIENT AUTO TRANSFER 
POWE FROM SWITCH FAILS TO 
INVERATER 113 SUPPLY BACKUP POWER 
UT-33-02 UT-33-03 

OR OR 

r 
INSUFFICIENT POWER INVERTER 3 LOW AUTOMATIC SWITCH 3 BACKUP POWER 
ON 125V DC M OR NO OUIPU SIGNAL FT ACTUATE/ SUPPLIES NOT 

NO. I N/I 21. H OE-AC JUAT t ON DEK" AVAILABLE 
UT40-01 U-03: -----J I UT-31-04 

PAGE 40 2.OOE-03 3.OOE-04 PAGE 3t 

104-11-19901 
REBECA (C)ERIN Engineering and Research.Inc. Version 1.0



SOG EETICPWR AL RE ONAOAALSSF*AE 3 

NO POWlER ON 
120 V AC UTILITY 

UT-34-03 

BAKPIOE 120V UTILITY BUS 

F-u-T 1-04U-BUT IL--IDA 

PAGE 31 2.40E-05 

REBECA (CIERIN Engineerinog and Researcn. Inc. Version I.0



NOKU POWER 

BUSLE NO4 

I UT-T-31-AI 

SB2OC BUS4 N/UPOC.D-CUT NDM 

SHOACT CCEI Enginerin POnd TeeOcn 1n20eVACT1



SONGS I ELECTRIC POWER FAULT TREE -TORNADO ANALYSISI PAGE 36 

NO PONER ON 
120VAC 
BUS 05 

UT-36-01 

POWER TO 120VAC SHOR CIRUIT 
BUS NO. 5 & 6 M/I 24 H 

I UT-36-02 1 -4-- D 

Fo 2.40E-05 

PONERFA0MBACKUP 
INVERER OSPOWER 

UT-36-03 UT-36-04 

INSUFFICIENT POWER INVERTER 5 LOW NO TRANSFER NO 
ON 125V OC BUS 0R NO OUTPUT SIGNAL To POWER ON 480VAC 

NO. 2 W/1 24 H BACKUP POWER MCC 2 

UT-40-02 | I -1115 ---- 0 UT-6-0 | NO UT-29-01 

A 0 ANGO 
PAGE 40 2.00E-03 PAGE 29 

OPERATOR FAILS TO AUTOMATIC SWITCH 5 
OPERATE MANUAL FT ACTUATE/ 

SWITCH 05 W/0 PROC. DE-ACTUATE ON DEMAND 

1U-K5 ------ V IU-AX5-----J 

2.00E-01 3.00E-04 

04-11-1990 
REBECA (C)ERIN Engineering and Research. Inc. Version 1.0



1A2UPVAAC 

IU-EBY499--OAI UT3 - 2 Y -- DU-XA--P-AY9-J 

2 . 4 0 E-0 5 .A O E O .O E 0 3 A C 

NO PNWE FOWOM FATTOR CHATGENS02R 
NOV ERTE YV3 LOWONOPOERO0O25 BSTaMCUT 

UT38OIU-CDT-ID U-37YA-0I UT-37-07 

PAGE-0 32.40E0 PAE05 

NO ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ TBC POE(ATRC2 O O 1O-8VXM 4 46V40 JAY8OERATO EnILSn Ad RsArC IC Ves4n9.



SONGS I ELECTRIC POWER FAULT TREE TORNADO ANALYSIS PAGE 38 

NO POWER ON 
480 v MCC B30 
SPLIT BUS 

UT-38-01 

OR 

NO POWER FROM 480V BUS B30 14CC 2A OR SHOAT C MUIT 
MCC 830 W/I 24 H 
UT-38-02 U-83830--IOA 

AND 

2.40E-05 

NO POWER NO BACKUP 
ON 480 V OSO 
MCC 2A POWER 

UT-9-02 UT-38-03 

OR 
PAGE 29 

OPERATOR FAILS TO NO POWER 
OPERATE MANUAL FROM 480V 
SWITCH B42 MCC 830 

U-NXB42 ---- v 

2.OOE-01 

4t6OV-480V XFNR X55 480V BUS 830 NO A 
LOW/NO OUTPUT SHOAT CIACU IT ON 4160Y 
SIGNAL W/I 24 H W11 24 H A4 
U-TM5-101 I U-8383 0--IOA Ul-39-01 

2AOE-05 2,4011-05 PAGE 39 

,REBECA (C)ERIN Engineering and Research.Inc. Version 1.0



NO POWER 
ON 4160V 
BUS A4 
UT1-39-01 

OR 

NISIOIMAT AITNAC 

416ECA (CiRS EnAne4n AnNOerh nc e~o



SONGS I ELECTRIC POWER FAULT TREE -TORNADO ANALYSIS PAGE 40 

INSUFFICIEAT POEER 
ON 125V OC BUS D U 

NO. 12 

TUT-40-01U

ORO 

12VBSILS F 120V BUS 2 LOSS OF 
B T CARGE A NO PERBCE SHORT CIRCUIT PO WER BERCSou 

/I 24 H 

U-U6-------I-0 I U1|-3I440 

2.40E-05 2.4OE-AG 

NO AC POWER NO AC POWER NO TC PER AT TO SWE ST I B I EINPUT THRU BATTERY IBPUT THRU BATTERY CHARGER SET A CHARGER SET 8 BA GE BT C C SE PRO 
UT-C-05 UU-40-06 UT-N0- CC 

oR 08onO 

I.O-2 .O-2 .OI2 AEU 

BATTERY CHARGER NO POWER BATTERY CHAEGER B NOTTERY P R C 1 0 LOW OR NO QUTPUT DN 480V SMGR LOW 09 NO OUTPUT ON 40V SWGR O RN UPTO C2 O RN UPT(NMC2 91/1 24 H NO. I L N/I 24 H ND. IW1 24HIT 4H 
U-BCA:----10I I UT-21-01 U-BCB ----tDI I I UT-21-01 II -C !t IDI U-A 0 

2.40E-05 PAGE 21 2.40E-05 PAGE 21240 05PG 292 0E 5PAE 9 

BATTERY CHARGER 8 OPER. FAILS TO SW. BTEYCAGRC OE.FIST W 
IN TEST 125 VDC BUS I TOINTS12 DCBS2 O 

OR MAINTENANCE 'A TTERY CHARGER 6RMITNNE BTCRACWDPO 
U -BcBj------ m I U-BCD ------ VI -C----WIUB ---V 

J.OOE02 100E-2 1.0E-UTi. 40-02 

L-- B r I<f-- D r) F~lzi L-0a 

120V1 BU 2 LOS 

SHRRCRUTBOEA SOUC)E I niern n eernIc eso .



SONGS I ELECTRIC POWER FAULT TREE -TORNADO ANALYSIS PAGE 41 

NONRECOVERY 

DF 
ANY AC PO ER WITHIN 30 MINUTES 

UT-41-01  

AO 

'NO POWER ON 4KV 
NO POWER ON 4KV 

NO POWER FROM 

DISEBENRAS tC DITIEGN BUR2ATTHNSDDISE 

3 0- 1IU E 3 0 M I N U T E S IT H I N 3 0 M I N U T E S 
UT-41-02 A UT-4 1-03 1 01-41-0_ 

AND ANT on 

NONRECOVERY OF NO POWER OUTPUTNO OVEU I L EE 2 N R T ENTLOFFSITE POWER AT FROM DIESEL F ON DE TO F IN 30 MI T 30 INUTES GENERATOR NO. IEMAN2DO MIN 30 MNT 2 U- NTN- C UIUENTG-3-IUE 
IU-00NROSP30Y | UT-41-04 IIUON S3Y1 U- -61UDOD-- u -qS -3DAjU-10 

510E-015E1E0 . 60E- 03 1.15 

.1 ISIIE E 
DIESEL GENERATOR . DIESEL GENERATOR I ISLGNN.I DE.1GNRTA ISLGNAO 2 DEE E O, NOD. I IN FT ALUN FOA 0 ,5 FIST TAT&N NF U D AL OSAT6N -5n 00 
MAINTENANCE HOURSREARA 30MN MITNNEHUSRP RAt -0MN 
U-DGI-----M I U-0)61n--30R T4-5IUD8 --MIUD~ -3A0 

4.0E-02 1.15E-03. E0 

OPERATORS INADVER-OC ER N E e A RoSAC. I 
TENTLY PARALLEL E LYPRLE ISATO DEAD O IIN3MNU S 
POWER SOURCES 11S WAIORI N EDEYOL POESORSGVNS8 

J-Bild2C --- W |A O 0 N3 IUE - -lec--W -42t-- -W -3Y25E0 

NONREC VEY O 

U-DGI--- S U _-0OSP 30Y I 

5.9 ~ 5 0E-0 .1 E0 

DISE GE NO I1 1 

FAILSA TOIRI STAneeiT an NOerh n. eso



SONGS I ELECTRIC POWER FAULT TREE -TORNADO ANALYSIS PAGE 42 

I 
NONRECOVERY OF 
ANY AC POWER 

WITHIN 2 .0 HOURS 

UT-42-01 

AM 

NO POWER ON 4KV NO POWER ON 4KV NO POWER FROM 
BUS IC WITHIN BUS 2C WITHIN DSO DIESEL 

2.0 HOURS 2.0 HOURS WITHIN 2.0 HOURS 
UT-42-02 UT-42-03 - 42-08 

AND AND O 

NONRECOVERY OF NO POWER OUTPUT NONRECOVERY OF NO POWER OUTPUT OSO DIESEL DIESEL EERAOR SD DS0 FAILS TO START 
OFFSITE POWER AT FROM DIESEL OFFSITE POWER ATFRMaIS DWDETOTRNFA2ADNOECVY 
T - 2.0 HOURS GENERATOR NO. I T * 2.0 HOURS GENERATOR NO. 2 MAINTENANCE 

| U-L2HY UT-42-04 U-O0MP2HY UT-42-06 U-ETOSO ---- N U-DGDSO--2HR IU-42-09 

1.90E-01 1.90E-01 .0-346E0 

DIESEL GENERATOR DIESEL GENERATOR I DIESEL GEN NO. I DIESEL GENERATOR DIESEL GENERATOR 2 DIESEL MEN NO. 2 
ND. I IN FT IUN FOR 2 FAILS 10 START & NO N. 2 INFTALMFOR2 FAILSTOSTART&NO 

MAINTENANCE HOURS REPAIR AT T-2.0 Hfl MAINTENANCEREARTI.20 

I U-DG1-----M U-061----2HR | UT-42-05 | U-0G2 ------ M -IU-42-07 

4.60E-02 460E-03 4.60E-02F START O DEMA 

OPERATORS INADVER- ! EOE'UOD5-

TENTLY PARALLEL ETYPALL I ONDMN DO2N2.j!S 
POWER SOURCES IOE IORE IE B 

DIESEL GENERATOR IENONRECOVE2YRVF 
-Bt2C---w FT START ON 0EMAND I IN 2 HOURS D IN 2.  

GIIVEN 5 
SU-DGIL ------ S | -00I 2H--2HY 

.E-04.OOE-04 .20E-02 lEtO 

5.90E-02 I.ROEtTO 

1C C A I I 19 T 0 

GEERTO O.2 ANTNAC OURSA Tniern an 2eerhIC eso .0



SONGS I ELECTRIC POWER FAULT TREE TORNADO ANALYSIS TPAGE 43 

NONRECOVERY OF 
ANY AC POMER 

ITHIN 3 0 HOURS 

UT-43-01 

ANO 

ND POWER ON dKV NO POWER AN 4KV NO POWER FROM 
BUS Ic 11ITHIN BUS 20 WITHIN 050 DIESEL 

3.0 HOURS 3.0 HOURS WITHIN 3.0 HOURS 
UT-43-02 UT-43-03 IU-43-00 

AND ADOR 

NONRECOVERY OF NO POWER OUTPUT NONRECOVERY OF NO POWER OUTP 0 O ESEL DIESEL GENERATOR OSO 050 FAILS TO START 
OFFSITE POWER AT FROM TIESEL FT RUN F 3 A NO RECOVERY 

T = 3.0 HOURS GENERATOR NO. I T - 3.0 HOURS GENATOR NO. MAINTENANCE 
I U-N 3HY IUT-43-04DGOSD----M U- -- 3R U-43-09 

1.50E-01 i5E0 .0-369E0 

ESEL SENERATOR DIESEL GENERATOR 2 
NO. I IN FTIALMFOR3 FAILSTOSTARGNO No.2IN FYRMFOA3 FAILST STARNO 

MAINTENANCE HOURSREARA 1-. RMANEACHORRE IR TI-.30 
-U-DGi-5 ----- M U0611RU-G2--3 UT-43--3 

AND FT START ON DEMAND 
4.60E-02 6.90E-034.0 0269E 3 

PERATORSERATORS INAER- DIESEL GENERATOR 2 NO RECOVERY 
TENTLYTENTLY PARALLEL FT STAR ON EMAND O 2 IN 3.0 HOURS 
POWER SOURCES E ORE E B 

DIESEL GENERATOR I NO RECOVERY OF 
FT START ON DEMAND 06 IN 3.0 HOURS A-NIIC2C--- I 

1 U-G~f --- | U-DD -3HY 

1.50 0.0 -04 20-02 

0 I> 

5.94E-02 1.000 E00 

FTC E Ennen STd ON IECAVers6 0 

GIVENA SBCI nierigadRsac.Ic e~o .



SONG POWCRIC P W R FA L H E (PT ORNSO ASE NDASLYSIRT0 SO FAS TO44 

DO N E I NONRECO325AN 
NORCELR 

UT-44-0M -DDD--3R01440 

AAND 

NO PWERON M HDPOWE ON4KVNO AROVER 
BUS~~~~~O ICWTI us25IHN0 DIESEL 

3.25HOUS 3.5HURSW I THI 3 . 2 DURS 

DFFIE PERATR DISL FRRAOM DI ESEL SEN TT POWER AT DISEROMRA DIESEL 5~EAO IEE E D URIIN~~~~~~~~DW FTNFUE2 TOLTOTRTN FT21 ALINFD32 FALSDTATR4 3.2ODODSD MANTNAR OUTPUT REPAIR r 1-3.2HOURSMANTENANC 

U-00I- NPM I-6---1 UT-44 - WS31 I-02 - U-D02----3R U1-44-09 

AND ANR OT SATODAND 
140E-01 1.40E-01 6.606037.4EO0 

DIESEL~~~N REERTOCONDREOVRYY 

GIVENN 3.20UR 
DDIESES GENRATR IESL GNEI3N.  

N.t IN TO-V RUIORE-AIST SAT& ON. NFTMFA 3 .2 AIS-0D TAT2 NO r 

5.VVE-02 I.OO-rO 

OPRTR NDE-O OREECAOV ER N EnO nern And 0 Seerc.Ic eso



NO POWER TO XF9O 02 
DUlE To RACEWAY 

FAILURE 
UT-45-01 

OR 

MISSILE RELATED WIND RELATEDI WALL MISSILE RELATED 
RACEWAY FAILURE FAILURE - 40V ROOM RACEWAY FAILURE 

IMPAWCTS RACEW WYS 
IUT22C- -K UT2---- z U20n- K 

O.ROEtUR O.QUEtOD O.OOE.OO 

REBECA (CIERIN Engineering and Researct. Inc. Version I.0



SONGS I ELECTRIC POWER FAULT TREE -TORNADO ANALYSIS PAGE AS 

NO POWER TO XFMR #3 
DUE TO RACEWAY 

FAILURE 

UT-46-01 

OR 

MISSILE RELATED uISSILE RELATED INO RELATED WALL MISSILE RELATED MISSILE RELATED 
RACEWAY FAILURE RACEWAY FAILURE FAILURE - 480V ROOM RACEWAY FAILURE RACEWAY FAILURE 

U139-----K I UT22A---K UT2- AT228:-----K UT22C- K 

0.OE+00 O.0E00 O.OEOO O.00Et00 0.0OE-00 

REBECA (C)ERIN Engineering and Research. Inc. Version 1.0



SONGS I ELECTRIC POWER FAULT TREE -TORNADO ANALYSIS PAGE 47 

NO POWER FROM SWGR 2 
DUE TO RACEWAY 

FAILURE .  
UT-47-01 

MISSILE RELATED WIND RELATED WALL MISSILE RELATED MISSILE RELATED MISSILE RELATED 
RACEWAY FAILLRE FAILURE - 480V ROOM RACEWAY FAILURE RACEWAY FAILURE RACEWAY FAILuRE 

IiPACTS RACEWAYS 
U122C-----I UT22 ----- Z UT22B----K U22A-K UT56-------K 

0 00Et00 0.00Ef00 0.00Et00 0.00E-00 0.00Et00 
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Page 1 System-Level Cutset Report for TNDDTLBA Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.644E-02 
Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:02:18 

Cutset Cutset 

Rank Importance Probability 

1 2.654E-01 9.671E-03 

U-DGCCO001-R 9.671E-03 - COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 

2 2.137E-01 7.788E-03 

U-DGCCO002-S 7.788E-03 - COMMON CAUSE FAILURE -DG-S -- > 1 AND 2 

3 8.939E-02 3.257E-03 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2---- 1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

4 8.234E-02 3.OOOE-03 

O-MV1100C--N 3.OOOE-03 - MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 
D-MV1100C--Y 1.OOOE+00 - OPS FAILS TO RECOVER MOV-1100C 

5 7.449E-02 2.714E-03 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

6 6.969E-02 2.539E-03 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

6 6.969E-02 2.539E-03 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

7 2.470E-02 9.OOOE-04 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

8 1.818E-02 6.624E-04 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

9 1.515E-02 5.520E-04 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND



Page 2 System-Level Cutset Report for TNDDTLBA Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.644E-02 
Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:02:18 

Cutset Cutset 

Rank Importance Probability 

10 8.481E-03 3.090E-04 

U-C2CCO002-N 3.090E-04 - COMMON CAUSE FAILURE -C2-N -- > 11C14 AND 12C15 

11 8.234E-03 3.OOOE-04 

D-MS1100C--J 3.OOOE-04 - MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 
D-MS1100C--Y 1.OOOE+00 - OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 

12 4.858E-03 1.770E-04 

U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

12 4.858E-03 1.770E-04 

U-C212C15--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

13 4.545E-03 1.656E-04 

U-C212C15--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 4.545E-03 1.656E-04 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

13 4.545E-03 1.656E-04 

U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 4.545E-03 1.656E-04 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

14 3.788E-03 1.380E-04 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

14 3.788E-03 1.380E-04 

U-C212C15--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE



Page 3 System-Level Cutset Report for TNDDTLBA Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.644E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:02:18 

Cutset Cutset 

Rank Importance Probability 

14 3.788E-03 1.380E-04 

U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 3.788E-03 1.380E-04 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

15 3.047E-03 1.110E-04 

D-MPG8A---- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B----M 3.700E-03 - CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.  

16 2.745E-03 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV316----X 1.OOOE-04 - MANUAL VLV CRS-316 LEFT INOP POST-MAINT 

16 2.745E-03 1.OOOE-04 

D-CV301----P 1.OOOE-04 - CHECK VALVE CRS-301 FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

16 2.745E-03 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV388----P 1.OOOE-04 - MANUAL VLV VCC-388 FT OPEN ON DEMAND 

16 2.745E-03 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV425----X 1.OOOE-04 - MANUAL VLV CRS-425 LEFT INOP POST-MAINT 

17 2.470E-03 9.OOOE-05 

D-C211CO7--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (GSB) 
D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

17 2.470E-03 9.OOOE-05 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B---- S 3.OOOE-03 - MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING



Page 4 System-Level Cutset Report for TNDDTLBA Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.644E-02 

Flag Set: DTLOOP 

Cutset Cutset This file was created 
on 8-21-1990 at 15:02:18 

Rank Importance Probability 

17 2.470E-03 9.OOOE-05 

D-MPG8A ---- S 3.000E-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

D-MPG8B ---- U 3.000E-02 - OPERATOR FAILS TO START CHARGING PUMP G88 PERPROCEDURE 

18 9.881E-04 3.600E-05 

U-C211C14--U 3.OOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

18 9.881E-04 3.600E-05 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

19 6.587E-04 2.400E-05 

D-MV883--1DQ 2.400E-05 - MTR-OPERATED VLV MOV 883 FT REM OPEN 24 H RWST OUTLET 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

20 5.928E-04 2.160E-05 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MPG8B--10R 7.200E-04 - MTR-DRIVEN PP G88 FT RUN FOR 24 HOURS CHARGING 

20 5.928E-04 2.160E-05 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
D-MPG8B--- -U 3.000E-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

21 3.384E-04 1.233E-05 

D-FNE909--- V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G8B) PER PROC 
D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO.START CHARGING PUMP G8A PER PROCEDURE 
ET-CCWSYS--R 5.480E-04 - RANDOM FAILURE OF COMPONENT COOLING WATER SYSTEM 

21 3.384E-04 1.233E-05 

D-FNE908 ---V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
D-FNE909-- -V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G8B) PER PROC 
ET-CCWSYS--R 5.480E-04 - RANDOM FAILURE OF COMPONENT COOLING WATER SYSTEM 

22 3.047E-04 1.110E-05 

D-MPG8A ---- S 3.OOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG8B----M 3.700E-03 - CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.



Page 5 System- Level Cutset Report for TNDDTLBA Data FiLe 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.644E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:02:18 

Cutset Cutset 

Rank Importance Probability 

23 2.470E-04 9.OOOE-06 

U-C211C14--U 3.000E-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

23 2.470E-04 9.OOOE-06 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-MV1100D--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100D FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

23 2.470E-04 9.OOOE-06 

D-C211C07--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

23 2.470E-04 9.OOOE-06 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

23 2.470E-04 9.OOOE-06 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 

23 2.470E-04 9.OOOE-06 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG8B---- S 3.OOOE-03 - MTR-DRIVEN PP G88 FT START ON DEMAND CHARGING 

24 1.457E-04 5.310E-06 

D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C21.1C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

24 1.457E-04 5.310E-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C212C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

24 1.457E-04 5.310E-06 

D-MPG8A---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C212C01--N 3.000E-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND



Page 6 System-level Cutset Report for TNDDTLBA Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.644E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:02:18 

Cutset Cutset 

Rank Importance Probability 

24 1.457E-04 5.310E-06 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211CO1--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

24 1.457E-04 5.310E-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PERi PROCEDURE 
U-C211AO2--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

24 1.457E-04 5.310E-06 

D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211AO2--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

25 1.364E-04 4.968E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
U-C211AO2--U 3.000E-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG2---- 1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

25 1.364E-04 4.968E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
U-C211AO2--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG2---- 1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

25 1.364E-04 4.968E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
U-C211C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

25 1.364E-04 4.968E-06 

D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C212C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

25 1.364E-04 4.968E-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211CO1--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS



Page 7 System-level Cutset Report for TNDDTLBA Data File 
08-22-1990 

Top Event: DT-01-01 Top Event ProbabiLity: 3.644E-02 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 15:02:18 

Cutset Cutset 

Rank Importance Probability 

25 1.364E-04 4.968E-06 

D-MPG8A---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211AO2--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

25 1.364E-04 4.968E-06 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

25 1.364E-04 4.968E-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211CO1--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

25 1.364E-04 4.968E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
U-C212C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG2---- 1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

25 1.364E-04 4.968E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
U-C211CO1--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG2---- 1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

25 1.364E-04 4.968E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG2---- 1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

25 1.364E-04 4.968E-06 

D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211AO2--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

26 1.279E-04 4.659E-06 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
U-WRDG2--1DA 7.896E-05 - CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H



Page 8 System-LeveL Cutset Report for TNDDTLBA Data FiLe 

08-22-1990 

Top Event: DT-01-01 Top Event ProbabiLity: 3.644E-02 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 15:02:18 

Cutset Cutset 

Rank Importance Probability 

27 1.196E-04 4.359E-06 

U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-WRDG1--1DA 7.896E-05 - CABLE WIRE FROM DG1 SHORT CIRCUIT W/I 24 H 

27 1.196E-04 4.359E-06 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR.1 FT RUN FOR 24 HOURS 
U-WRDG2--1DA 7.896E-05 - CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 

28 1.136E-04 4.140E-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C212C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

28 1.136E-04 4.140E-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211CO1--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

28 1.136E-04 4.140E-06 

D-MPG8A---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211A02--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

28 1.136E-04 4.140E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
U-C211AO2--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

28 1.136E-04 4.140E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
U-C211CO1--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

28 1.136E-04 4.140E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
U-C211AO2--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE



Page 9 System-Level Cutset Report for TNDDTLBA Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.644E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:02:18 

Cutset Cutset 

Rank Importance Probability 

28 1.136E-04 4.140E-06 

D-MV1100C--V 3.000E-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

28 1.136E-04 4.140E-06 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

28 1.136E-04 4.140E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
U-C211CO1--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

28 1.136E-04 4.140E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
U-C212C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG2----M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

28 1.136E-04 4.140E-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211AO2--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

28 1.136E-04 4.140E-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211CO1--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

29 9.969E-05 3.632E-06 

U-DG2------M .4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-WRDG1--1DA 7.896E-05 - CABLE WIRE FROM DG1 SHORT CIRCUIT W/I 24 H 

29 9.969E-05 3.632E-06 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-WRDG2--1DA 7.896E-05 - CABLE WIRE FROM DG2 SHORT CIRCUIT W1I 24 H



Page 10 System-Level Cutset Report for TNDDTLBA Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.644E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:02:18 

Cutset Cutset 
Rank Importance Probability 

30 8.398E-05 3.060E-06 

D-FNE909---V 7.500E-01 - OP FT LOCAL MANUALLY.START FAN CLR E909 (CHG G8B) PER PROC 
D-MPG8A---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
PT-SWCSYS--R 1.360E-04 - RANDOM FAILURE OF SALT WATER COOLING SYSTEM 

30 8.398E-05 3.060E-06 

D-FNE908---V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
D-FNE909---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G8B) PER PROC 
PT-SWCSYS--R 1.360E-04 - RANDOM FAILURE OF SALT WATER COOLING SYSTEM 

31 8.234E-05 3.0OOE-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-XV302----X 1.OOOE-04 - MANUAL VLV VCC-302 LEFT INOP POST-MAINT 

31 8.234E-05 3.OOOE-06 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-XV303----X 1.OOOE-04 - MANUAL VLV VCC-303 LEFT INOP POST-MAINT 

31 8.234E-05 3.O0E-06 

D-CV305----P 1.0OOE-04 - CHECK VLV VCC-305 FT OPEN ON DEM 
D-MPG8A---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

31 8.234E-05 3.000E-06 

D-CV306----P 1.OOOE-04 - CHECK VLV 306 FT OPEN ON DEM 
D-MPG8B---- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

32 7.312E-05 2.664E-06 

D-MPG8A--10R 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
D-MPG8B ---- M 3.700E-03 - CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.  

33 5.928E-05 2.160E-06 

D-C211C07--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

33 5.928E-05 2.160E-06 

D-MPG8A---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG8B--1DR 7.200E-04 - MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING



Page 11 System-level Cutset Report for TNDDTLBA Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.644E-02 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 15:02:18 

Cutset Cutset 

Rank Importance ProbabiLity 

33 5.928E-05 2.160E-06 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

D-MPG8B----S 3.OOOE-03 - MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING 

34 4.174E-05 1.521E-06 

D-FNE908---M 3.700E-03 - FAN COOLER E-908 IN MAINTENANCE 

D-FNE909---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CHfG8B) PER PROC 
ET-CCWSYS--R 5.480E-04 - RANDOM FAILURE OF COMPONENT COOLING WATER SYSTEM 

35 3.886E-05 1.416E-06 

U-B22C---1DA 2.400E-05 - 4160V BUS 2C SHORT CIRCUIT U/I 24 H 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

36 3.636E-05 1.325E-06 

U-821C---1DA 2.400E-05 - 4160V BUS 1C SHORT CIRCUIT W/I 24 H 
U-DG2--- -1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

36 3.636E-05 1.325E-06 

U-B22C---1DA 2.400E-05 - 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

37 3.384E-05 1.233E-06 

D-FNE909--- V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G8B) PER PROC 
D-TC1400---J 3.OOOE-03 - VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 
ET-CCWSYS--R 5.480E-04 - RANDOM FAILURE OF COMPONENT COOLING WATER SYSTEM 

37 3.384E-05 1.233E-06 

D-FNE909-- -V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G8B) PER PROC 
D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
ET-CCWSYS--R 5.480E-04 - RANDOM FAILURE OF COMPONENT COOLING WATER SYSTEM 

37 3.384E-05 1.233E-06 

D-FNE908---S 3.OOOE-03 - FAN E908 FT START ON DEMAND CHARGING LUBE OIL 
D-FNE909-- -V 7.500E-O1 - OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G8B) PER PROC 
ET-CCWSYS--R 5.480E-04 - RANDOM FAILURE OF COMPONENT COOLING WATER SYSTEM 

38 3.030E-05 1.104E-06 

U-B22C---1DA 2.400E-05 - 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE



Page 12 System-LeveL Cutset Report for TNDDTLBA Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.644E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:02:18 

Cutset Cutset 

Rank Importance Probability 

38 3.030E-05 1.104E-06 

U-B21C---1DA 2.400E-05 - 4160V BUS 1C SHORT CIRCUIT W/I 24 H 

U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

39 2.964E-05 1.080E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
U-C211AO2--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

39 2.964E-05 1.080E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND



Charging System Cutset Summary 

Base Case - PT 

0 
Ri108-89-14-02



Page 1 System-level Cutset Report for TNDDTTBA Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.156E-03 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 14:56:15 

Cutset Cutset 
Rank Importance Probability 

1 5.819E-01 3.OOOE-03 

D-MV1100C--N 3.OOOE-03 - MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 
D-MV1100C--Y 1.OOOE+00 - OPS FAILS TO RECOVER MOV-1100C 

2 1.746E-01 9.OOOE-04 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B ----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

3 5.819E-02 3.OOOE-04 

D-MS1100C--J 3.OOOE-04 - MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 
D-MS1100C--Y 1.OOOE+00 - OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 

4 2.153E-02 1.110E-04 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B ----M 3.700E-03 - CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.  

5 1.940E-02 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV388----P 1.OOOE-04 - MANUAL VLV VCC-388 FT OPEN ON DEMAND 

5 1.940E-02 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV425----X 1.OOOE-04 - MANUAL VLV CRS-425 LEFT INOP POST-MAINT 

5 1.940E-02 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV316----X 1.OOOE-04 - MANUAL VLV CRS-316 LEFT INOP POST-MAINT 

5 1.940E-02 1.OOOE-04 

D-CV301----P 1.OOOE-04 - CHECK VALVE CRS-301 FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

6 1.746E-02 9.OOOE-05 

D-C211C07--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE



Page 2 System-Level Cutset Report for TNDDTTBA Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.156E-03 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 14:56:15 

Cutset Cutset 

Rank Importance Probability 

6 1.746E-02 9.OOOE-05 

D-MPG8A--- -S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG8B ----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

6 1.746E-02 9.OOOE-05 

D-MPG8A---- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B ---- S 3.OOOE-03 - MTR-DRIVEN PP G88 FT START ON DEMAND CHARGING 

7 4.655E-03 2.400E-05 

D-MV883--1DQ 2.400E-05 - MTR-OPERATED VLV MOV 883 FT REM OPEN 24 H RWST OUTLET 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

8 4.189E-03 2.160E-05 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B--1DR 7.200E-04 - MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 

8 4.189E-03 2.160E-05 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
D-MPG8B--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

9 2.391E-03 1.233E-05 

D-FNE909--- V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G8B) PER PROC 
D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
ET-CCWSYS--R 5.480E-04 - RANDOM FAILURE OF COMPONENT COOLING WATER SYSTEM 

9 2.391E-03 1.233E-05 

D-FNE908--- V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
D-FNE909---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G8B) PER PROC 
ET-CCWSYS--R 5.480E-04 - RANDOM FAILURE OF COMPONENT COOLING WATER SYSTEM 

10 2.153E-03 1.110E-05 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG8B----M 3.700E-03 - CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.  

11 1.876E-03 9.671E-06 

U-DGCCO001-R 9.671E-03 - COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 
U-OOCNDLP--Z- 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 3 System-LeveL Cutset Report for TNDDTTBA Data FiLe 
08-22-1990 

Top Event: DT-01-01 Top Event ProbabiLity: 5.156E-03 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 14:56:15 

Cutset Cutset 

Rank Importance ProbabiLity 

12 1.746E-03 9.OOOE-06 

D-C211C07--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-MPG8A---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

12 1.746E-03 9.OOOE-06 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG8B---- S 3.OOOE-03 - MTR-DRIVEN PP G88 FT START ON DEMAND CHARGIGr 

12 1.746E-03 9.OOOE-06 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-MV1100D--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100D FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

13 6.317E-04 3.257E-06 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2---- 1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 5.935E-04 3.060E-06 

W D-FNE909---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G8B) PER PROC 
D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
PT-SWCSYS--R 1.360E-04 - RANDOM FAILURE OF SALT WATER COOLING SYSTEM 

14 5.935E-04 3.060E-06 

D-FNE908--- V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
D-FNE909---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G8B) PER PROC 
PT-SWCSYS--R 1.360E-04 - RANDOM FAILURE OF SALT WATER COOLING SYSTEM 

15 5.819E-04 3.OOOE-06 

D-CV306----P 1.OOOE-04 - CHECK VLV 306 FT OPEN ON DEM 
D-MPG8B----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

15 5.819E-04 3.OOOE-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-XV302----X 1.OOOE-04 - MANUAL VLV VCC-302 LEFT INOP POST-MAINT 

15 5.819E-04 3.OOOE-06 

D-CV305----P 1.OOOE-04 - CHECK VLV VCC-305 FT OPEN ON DEM 
D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE



Page 4 System-Level Cutset Report for TNDDTTBA Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.156E-03 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 14:56:15 

Cutset Cutset 
Rank Importance Probability 

15 5.819E-04 3.OOOE-06 

D-MPG8A---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-XV303----X 1.OOOE-04 - MANUAL VLV VCC-303 LEFT INOP POST-MAINT 

16 5.264E-04 2.714E-06 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 5.167E-04 2.664E-06 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
D-MPG8B----M 3.700E-03 - CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.  

18 4.925E-04 2.539E-06 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2--- -1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 4.925E-04 2.539E-06 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------m 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 4.189E-04 2.160E-06 

D-C211CO7--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

19 4.189E-04 2.160E-06 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
D-MPG88 ---- S 3.OOOE-03 - MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING 

19 4.189E-04 2.160E-06 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG8B--1DR 7.200E-04 - MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 

20 2.949E-04 1.521E-06 

D-FNE908 ---M 3.700E-03 - FAN COOLER E-908 IN MAINTENANCE 
D-FNE909-- -V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G8B) PER PROC 
ET-CCWSYS--R 5.480E-04 - RANDOM FAILURE OF COMPONENT COOLING WATER SYSTEM



Page 5 System-Level Cutset Report for TNDDTTBA Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.156E-03 
Flag Set: DTLOOP 

This file was created on 8-21-1990 at 14:56:15 

Cutset Cutset 
Rank Importance Probability 

21 2.391E-04 1.233E-06 

D-FNE908-- -S 3.OOOE-03 - FAN E908 FT START ON DEMAND CHARGING LUBE OIL 
D-FNE909---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G8B) PER PROC 
ET-CCWSYS--R 5.480E-04 - RANDOM FAILURE OF COMPONENT COOLING WATER SYSTEM 

21 2.391E-04 1.233E-06 

D-FNE909 ---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G8B) PER PROC 
D-TC1400 ---J 3.OOOE-03 - VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 
ET-CCWSYS--R 5.480E-04 - RANDOM FAILURE OF COMPONENT COOLING WATER SYSTEM 

21 2.391E-04 1.233E-06 

D-FNE909 ---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G8B) PER PROC 
D-MPG8A----S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
ET-CCWSYS--R 5.480E-04 - RANDOM FAILURE OF COMPONENT COOLING WATER SYSTEM



0 

Charging System Cutset Summary 

F' 1 Tornado - LOOP 

R108-89-14-02



Page 1 System-Level Cutset Report for TNDDTLF1 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event ProbabiLity: 3.680E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:38:12 

Cutset Cutset 

Rank Importance Probability 

1 2.628E-01 9.671E-03 

U-DGCCO001-R 9.671E-03 - COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 

2 2.116E-01 7.788E-03 

U-DGCCO002-S 7.788E-03 - COMMON CAUSE FAILURE -DG-S -- > 1 AND 2 

3 8.850E-02 3.257E-03 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2---- 1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

4 8.153E-02 3.OOOE-03 

D-MV1100C--N 3.OOOE-03 - MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 
D-MV1100C--Y 1.OOOE+00 - OPS FAILS TO RECOVER MOV-1100C 

5 7.375E-02 2.714E-03 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

6 6.900E-02 2.539E-03 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

6 6.900E-02 2.539E-03 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

7 2.446E-02 9.OOOE-04 

D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

8 1.800E-02 6.624E-04 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

9 1.500E-02 5.520E-04 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND



Page 2 System-Level Cutset Report for TNDDTLF1 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.680E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:38:12 

Cutset Cutset 

Rank Importance Probability 

10 8.397E-03 3.090E-04 

U-C2CC0002-N 3.090E-04 - COMMON CAUSE FAILURE -C2-N -- > 11C14 AND 12C15 

11 8.153E-03 3.OOOE-04 

D-MS1100C--J 3.OOOE-04 - MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 
D-MS1100C--Y 1.OOOE+00 - OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 

12 4.810E-03 1.770E-04 

U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

12 4.810E-03 1.770E-04 

U-C212C15--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

13 4.500E-03 1.656E-04 

U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 4.500E-03 1.656E-04 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

13 4.500E-03 1.656E-04 

U-C212C15--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 4.500E-03 1.656E-04 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

14 3.750E-03 1.380E-04 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

14 3.750E-03 1.380E-04 

U-C212C15--N 3.000E-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE



Page 3 System-Level Cutset Report for TNDDTLF1 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.680E-02 
Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 15:38:12 

Cutset Cutset 

Rank Importance Probability 

14 3.750E-03 1.380E-04 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

14 3.750E-03 1.380E-04 

U-C212C15- -U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

15 3.016E-03 1.110E-04 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B----M 3.700E-03 - CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.  

16 2.718E-03 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV425----X 1.OOOE-04 - MANUAL VLV CRS-425 LEFT INOP POST-MAINT 

16 2.718E-03 1.OOOE-04 

D-CV301----P 1.OOOE-04 - CHECK VALVE CRS-301 FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

16 2.718E-03 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV388----P 1.OOOE-04 - MANUAL VLV VCC-388 FT OPEN ON DEMAND 

16 2.718E-03 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV316----X 1.OOOE-04 - MANUAL VLV CRS-316 LEFT INOP POST-MAINT 

17 2.446E-03 9.OOOE-05 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B---- S 3.OOOE-03 - MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING 

17 2.446E-03 9.OOOE-05 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG88--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE



Page 4 System-Level Cutset Report for TNDDTLF1 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.680E-02 
Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:38:12 

Cutset Cutset 

Rank Importance Probability 

17 2.446E-03 9.OOOE-05 

D-C211C07--N 3.000E-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

18 1.650E-03 6.072E-05 

U-DGDSD--1DR 5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

19 9.783E-04 3.600E-05 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

19 9.783E-04 3.600E-05 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

20 9.OOOE-04 3.312E-05 

U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

21 8.968E-04 3.300E-05 

D-FNE908 ---V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHRG G8A) PER PROC 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

21 8.968E-04 3.300E-05 

D-G8ADSD---V 3.OOOE-02 - OP FAILS TO CONNECT CHRG PUMP G-8A TO DSD DIESEL W/ PROC.  
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

21 8.968E-04 3.300E-05 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

21 8.968E-04 3.300E-05 

D-E908B30--V 3.OOOE-02 - OPER FT CONNECT MCC B30 TO FAN CLR E-908 W/ PROCEDURE 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 5 System-level Cutset Report for TNDDTLF1 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.680E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:38:12 

Cutset Cutset 
Rank Importance Probability 

21 8.968E-04 3.300E-05 

U-DGDSD ---- V 3.OOOE-02 - OPERATOR FAILS TO START DSD DIESEL 

UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

21 8.968E-04 3.300E-05 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

22 7.500E-04 2.760E-05 

U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

23 7.473E-04 2.750E-05 

U-DGDSD---- S 2.500E-02 - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

24 6.522E-04 2.400E-05 

D-MV883--1DQ 2.400E-05 - MTR-OPERATED VLV MOV 883 FT REM OPEN 24 H RWST OUTLET 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

25 5.870E-04 2.160E-05 

D-MPG8A ----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B--1DR 7.200E-04 - MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 

25 5.870E-04 2.160E-05 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
D-MPG8B---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

26 4.892E-04 1.800E-05 

D-MPG8A---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

27 3.016E-04 1.110E-05 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG8B---- M 3.700E-03 - CHRG PUMP G-88 OUT OF SERVICE FOR MAINT.



Page 6 System-Level Cutset Report for TNDDTLF1 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.680E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:38:12 

Cutset Cutset 
Rank Importance Probability 

28 2.446E-04 9.OOOE-06 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

28 2.446E-04 9.OOOE-06 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-MV1100D--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100D FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

28 2.446E-04 9.OOOE-06 

D-MPG8A--- -S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG88 ---- S 3.OOOE-03 - MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING 

28 2.446E-04 9.OOOE-06 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

28 2.446E-04 9.OOOE-06.  

D-C211CO7--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

28 2.446E-04 9.OOOE-06 

U-C211C14--U 3.000E-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 

29 1.973E-04 7.260E-06 

U-DGDSD ---- M 6.600E-03 - DSD DIESEL DOWN DUE TO MAINTENANCE 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

30 1.957E-04 7.200E-06 

U-BY1------Z 6.000E-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

31 1.443E-04 5.310E-06 

D-MPG8A--- -U 3.000E-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211AO2--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND



Page 7 System-level Cutset Report for TNDDTLF1 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.680E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:38:12 

Cutset Cutset 

Rank Importance Probability 

31 1.443E-04 5.310E-06 

D-MPG8A--- -U 3.OOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C212C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

31 1.443E-04 5.310E-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PSR PROCEDURE 
U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

31 1.443E-04 5.310E-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

31 1.443E-04 5.310E-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211A02--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

31 1.443E-04 5.310E-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

32 1.350E-04 4.968E-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211CO1--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

32 1.350E-04 4.968E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
U-C211A02--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02.  
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

32 1.350E-04 4.968E-06 

D-MPG8A---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211AO2--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS



Page 8 System-level Cutset Report for TNDDTLF1 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.680E-02 
Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:38:12 

Cutset Cutset 

Rank Importance Probability 

32 1.350E-04 4.968E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
U-C211AO2--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

32 1.350E-04 4.968E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

32 1.350E-04 4.968E-06 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211AO2--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

32 1.350E-04 4.968E-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

32 1.350E-04 4.968E-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C212C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

32 1.350E-04 4.968E-06 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211CO1--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

32 1.350E-04 4.968E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
U-C211CO1--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

32 1.350E-04 4.968E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
U-C212C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS



Page 9 System-Level Cutset Report for TNDDTLF1 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.680E-02 
Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:38:12 

Cutset Cutset 
Rank Importance Probability 

32 1.350E-04 4.968E-06 

D-MV1100C--V 3.000E-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
U-C211C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG2---- 1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

33 1.266E-04 4.659E-06 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
U-WRDG2--1DA 7.896E-05 - CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 

34 1.184E-04 4.359E-06 

U-DG2--- -1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-WRDG1--1DA 7.896E-05 - CABLE WIRE FROM DG1 SHORT CIRCUIT W/I 24 H 

34 1.184E-04 4.359E-06 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-WRDG2--1DA 7.896E-05 - CABLE WIRE FROM DG2 SHORT CIRCUIT WI 24 H 

35 1.125E-04 4.140E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
U-C211C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

35 1.125E-04 4.140E-06 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

35 1.125E-04 4.140E-06 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

35 1.125E-04 4.140E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
U-C211AO2--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE



Page 10 System-level Cutset Report for TNDDTLF1 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.680E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:38:12 

Cutset Cutset 

Rank Importance Probability 

35 1.125E-04 4.140E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
U-C212C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

35 1.125E-04 4.140E-06 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211CO1--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

35 1.125E-04 4.140E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
U-C211C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

35 1.125E-04 4.140E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

35 1.125E-04 4.140E-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211AO2--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

35 1.125E-04 4.140E-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211AO2--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

35 1.125E-04 4.140E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
U-C211AO2--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

35 1.125E-04 4.140E-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C212C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE



Page 11 System-teveL Cutset Report for TNDDTLF1 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.680E-02 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 15:38:12 

Cutset Cutset 

Rank Importance Probability 

36 1.106E-04 4.070E-06 

D-FNE908-- -M 3.700E-03 - FAN COOLER E-908 IN MAINTENANCE 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

37 9.871E-05 3.632E-06 

U-DG2------m 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-WRDG1--1DA 7.896E-05 - CABLE WIRE FROM DG1 SHORT CIRCUIT W/I 24 H 

37 9.871E-05 3.632E-06 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-WRDG2--1DA 7.896E-05 - CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 

38 8.968E-05 3.300E-06 

D-C33011---N 3.OOOE-03 - BKR (CONTROL) 480V 3011 FT CLOSE ON DEMAND 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

38 8.968E-05 3.300E-06 

D-TC1400---J 3.OOOE-03 - VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

38 8.968E-05 3.300E-06 

D-C21A403--N 3.OOOE-03 - BKR (CONTROL) 4160V 1A403 FT CLOSE ON DEMAND 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

38 8.968E-05 3.300E-06 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

38 8.968E-05 3.300E-06 

D-FNE908---S 3.OOOE-03 - FAN E908 FT START ON DEMAND CHARGING LUBE OIL 
UT22-------Z 1.10OE-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

38 8.968E-05 3.300E-06 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-11008 FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 12 System-leveL Cutset Report for TNDDTLF1 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.680E-02 
Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:38:12 

Cutset Cutset 
Rank Importance Probability 

39 8.153E-05 3.OOOE-06 

D-MPG8A---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-XV303----X 1.OOOE-04 - MANUAL VLV VCC-303 LEFT INOP POST-MAINT 

39 8.153E-05 3.OOOE-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-XV302----X 1.OOOE-04 - MANUAL VLV VCC-302 LEFT INOP POST-MAINT 

39 8.153E-05 3.OOOE-06 

D-CV305----P 1.OOOE-04 - CHECK VLV VCC-305 FT OPEN ON DEM 
D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE



Charging System Cutset Summary 

F' 1 Tornado - PT 

R108-89-14-02



Page 1 System-level Cutset Report for TNDDTTF1 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.456E-03 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:30:37 

Cutset Cutset 

Rank Importance Probability 

1 5.499E-01 3.OOOE-03 

D-MV1100C--N 3.OOOE-03 - MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 
D-MV1100C--Y 1.OOOE+00 - OPS FAILS TO RECOVER MOV-1100C 

2 1.650E-01 9.000E-04 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

3 5.499E-02 3.OOOE-04 

D-MS1100C--J 3.OOOE-04 - MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 
D-MS1100C--Y 1.OOOE+00 - OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 

4 2.034E-02 1.110E-04 

D-MPG8A ----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B ---- M 3.700E-03 - CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.  

5 1.833E-02 1.OOOE-04 

D-CV301----P 1.000E-04 - CHECK VALVE CRS-301 FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

5 1.833E-02 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV316----X 1.OOOE-04 - MANUAL VLV CRS-316 LEFT INOP POST-MAINT 

5 1.833E-02 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV425----X 1.OOOE-04 - MANUAL VLV CRS-425 LEFT INOP POST-MAINT 

5 1.833E-02 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV388----P 1.OOOE-04 - MANUAL VLV VCC-388 FT OPEN ON DEMAND 

6 1.650E-02 9.OOOE-05 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG8B----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G88 PERPROCEDURE



Page 2 System-Level Cutset Report for TNDDTTF1 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.456E-03 

Flag Set: DTLOOP 

C e CThis 
file was created 

on 8-21-1990 at 15:30:37 

Cutset Cutset 

Rank Importance Probability 

6 1.650E-02 9.000E-05 

D-C211CO7--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 

D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

6 1.650E-02 9.OOOE-05 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MPG8B ---- S 3.OOE-03 - MTR-DRIVEN PP G88 FT START ON DEMAND CHARGING 

7 1.113E-02 6.072E-05 

U-DGDSD--1DR 5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 

UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

8 6.048E-03 3.300E-05 

D-FNE908---V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHRG G8A) PER PROC 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

8 6.048E-03 3.300E-05 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

8 6.048E-03 3.300E-05 

D-MPG8A---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

8 6.048E-03 3.300E-05 

D-E908B30--V 3.OOOE-02 - OPER FT CONNECT MCC B30 TO FAN CLR E-908 W/ PROCEDURE 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

8 6.048E-03 3.300E-05 

U-DGDSD ---- V 3.OOE-02 - OPERATOR FAILS TO START DSD DIESEL 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

8 6.048E-03 3.300E-05 

D-G8ADSD--- V 3.OOOE-02 - OP FAILS TO CONNECT CHRG PUMP G-8A TO DSD DIESEL W/ PROC.  
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 3 System-Level Cutset Report for TNDDTTF1 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.456E-03 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 15:30:37 

Cutset Cutset 
Rank Importance Probability 

9 5.040E-03 2.750E-05 

U-DGDSD ---- S 2.500E-02 - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

10 4.399E-03 2.400E-05 

D-MV883--1DQ 2.400E-05 - MTR-OPERATED VLV MOV 883 FT REM OPEN 24 H RWST OUTLET 
D-005051---Z 1.000E+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

11 3.959E-03 2.160E-05 

D-MPG8A----U 3.000E-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B--1DR 7.200E-04 - MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 

11 3.959E-03 2.160E-05 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
D-MPG8B----U 3.000E-02 - OPERATOR FAILS TO START CHARGING PUMP G88 PERPROCEDURE 

12 3.299E-03 1.800E-05 

D-MPG8A----U 3.000E-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

13 2.034E-03 1.110E-05 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG88----M 3.700E-03 - CHRG PUMP G-88 OUT OF SERVICE FOR MAINT.  

14 1.773E-03 9.671E-06 

U-DGCCO001-R 9.671E-03 - COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 
U-OOCNDLP--Z 1.0OE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

15 1.650E-03 9.OOOE-06 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG8B ---- S 3.OOOE-03 - MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING 

15 1.650E-03 9.OOE-06 

D-C211CO7--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING



Page 4 System-Level Cutset Report for TNDDTTF1 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.456E-03 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:30:37 

Cutset Cutset 

Rank Importance Probability 

15 1.650E-03 9.OOOE-06 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-MV1100D--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100D FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

16 1.331E-03 7.260E-06 

U-DGDSD ---- M 6.600E-03 - DSD DIESEL DOWN DUE TO MAINTENANCE 

UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

17 7.460E-04 4.070E-06 

D-FNE908---M 3.700E-03 - FAN COOLER E-908 IN MAINTENANCE 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

18 6.048E-04 3.300E-06 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

18 6.048E-04 3.300E-06 

D-FNE908 ---S 3.OOOE-03 - FAN E908 FT START ON DEMAND CHARGING LUBE OIL 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

18 6.048E-04 3.300E-06 

D-C33011---N 3.OOOE-03 - BKR (CONTROL) 480V 3011 FT CLOSE ON DEMAND 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

18 6.048E-04 3.300E-06 

D-C21A403--N 3.OOOE-03 - BKR (CONTROL) 4160V 1A403 FT CLOSE ON DEMAND 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

18 6.048E-04 3.300E-06 

D-TC1400---J 3.OOOE-03 - VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 
UT22-------Z 1.10OE-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

19 5.969E-04 3.257E-06 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2 ---- 1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 5 System-LeveL Cutset Report for TNDDTTF1 Data FiLe 

08-22-1990 

Top Event: DT-01-01 Top Event ProbabiLity: 5.456E-03 

FLag Set: DTLOOP 

This fiLe war created on 8-21-1990 at 15:30:37 

Cutset Cutset 

Rank Importance Probability 

20 5.499E-04 3.00OE-06 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-XV303----X 1.OOOE-04 - MANUAL VLV VCC-303 LEFT INOP POST-MAINT 

20 5.499E-04 3.OOOE-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-XV302----X 1.OOOE-04 - MANUAL VLV VCC-302 LEFT INOP POST-MAINT 

20 5.499E-04 3.OOOE-06 

D-CV306----P 1.OOOE-04 - CHECK VLV 306 FT OPEN ON DEM 

D-MPG8B----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

20 5.499E-04 3.OOOE-06 

D-CV305----P 1.OOOE-04 - CHECK VLV VCC-305 FT OPEN ON DEM 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

21 4.974E-04 2.714E-06 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

22 4.883E-04 2.664E-06 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
D-MPG8B----M 3.700E-03 - CHRG PUMP G-88 OUT OF SERVICE FOR MAINT.  

23 4.654E-04 2.539E-06 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

23 4.654E-04 2.539E-06 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

24 4.030E-04 2.199E-06 

U-IRYV30-1DI 1.999E-03 - INVERTER YV30 LOW OR NO OUTPUT SIGNAL WI 24 H 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 6 System-Level Cutset Report for TNDDTTF1 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.456E-03 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:30:37 

0 Cutset Cutset 
Rank Importance Probability 

25 3.959E-04 2.160E-06 

D-C211CO7--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

25 3.959E-04 2.160E-06 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

D-MPG8B ---- S 3.OOOE-03 - MTR-DRIVEN PP G88 FT START ON DEMAND CHARGING 

25 3.959E-04 2.160E-06 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

D-MPG8B--1DR 7.200E-04 - MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 

26 3.299E-04 1.800E-06 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

27 3.024E-04 1.650E-06 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-11008 FT OPEN ON DEMAND 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

U-OOSDG&E--Z 5.OOOE-01 - SDG&E LINE UNAVAILABLE 
UT22-------Z 1.100E-03 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

0



Charging System Cutset Summary 

F 2 Tornado - LOOP 

R108-89-14-02



Page 1 System-Level Cutset Report for TNDDTLF2 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.516E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:53:39 

Cutset Cutset 

Rank Importance Probability 

1 1.753E-01 9.671E-03 

U-DGCCO001-R 9.671E-03 - COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 

2 1.412E-01 7.788E-03 

U-DGCCO002-S 7.788E-03 - COMMON CAUSE FAILURE -DG-S -- > 1 AND 2 

3 5.904E-02 3.257E-03 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2 ----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

4 5.504E-02 3.036E-03 

U-DGDSD--1DR 5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

5 5.438E-02 3.OOOE-03 

D-MV1100C--N 3.OOOE-03 - MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 
D-MV1100C--Y 1.OOOE+00 - OPS FAILS TO RECOVER MOV-1100C 

6 4.920E-02 2.714E-03 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

7 4.603E-02 2.539E-03 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2--- -1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

7 4.603E-02 2.539E-03 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

8 4.369E-02 2.410E-03 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
DTTKRWST---K 2.410E-03 - TORNADO INDUCED MISSILE FAILURE OF RWST 

9 2.991E-02 1.650E-03 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 2 System-level Cutset Report for TNDDTLF2 Data FiLe 

08-22-1990 
Top Event: DT-01-01 Top Event Probability: 5.516E-02 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 15:53:39 

Cutset Cutset 

Rank Importance. Probability 

9 2.991E-02 1.650E-03 

D-MPG8A--- -U 3.000E-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

9 2.991E-02 1.650E-03 

D-G8ADSD---V 3.OOOE-02 - OP FAILS TO CONNECT CHRG PUMP G-8A TO DSD DIESEL W/ PROC.  

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

9 2.991E-02 1.650E-03 

D-E908B30--V 3.OOOE-02 - OP FAILS TO CONNECT MCC B30 TO FAN CLR E-908 W/ PROCEDURE 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

9 2.991E-02 1.650E-03 

D-FNE908---V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

9 2.991E-02 1.650E-03 

U-DGDSD----V 3.OOOE-02 - OPERATOR FAILS TO START DSD DIESEL 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

10 2.493E-02 1.375E-03 

U-DGDSD ---- S 2.500E-02 - DIESEL GENERATOR DSD FT START ON DEMAND 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

11 1.632E-02 9.OOOE-04 

D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG88----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

12 1.201E-02 6.624E-04 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

13 1.039E-02 5.730E-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
DTPPRWST---K 5.730E-04 - TORNADO INDUCED FAILURE OF PIPE SUCTION FROM RWST]



Page 3 System-LeveL Cutset Report for TNDDTLF2 Data FiLe 

08-22-1990 

Top Event: DT-01-01 Top Event ProbabiLity: 5.516E-02 

FLag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 15:53:39 

Cutset Cutset 
Rank Importance Probability 

14 1.001E-02 5.520E-04 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

15 6.580E-03 3.630E-04 

U-DGDSD ---- M 6.600E-03 - DSD DIESEL DOWN DUE TO MAINTENANCE 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

16 5.602E-03 3.090E-04 

U-C2CCO002-N 3.090E-04 - COMMON CAUSE FAILURE -C2-N -- > 11C14 AND 12015 

17 5.438E-03 3.OOOE-04 

D-MS1100C--J 3.OOOE-04 - MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 
D-MS1100C--Y 1.OOOE+00 - OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 

18 3.689E-03 2.035E-04 

D-FNE908---M 3.700E-03 - FAN COOLER E-908 IN MAINTENANCE 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

19 3.209E-03 1.770E-04 

U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

19 3.209E-03 1.770E-04 

U-C212C15--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

20 3.002E-03 1.656E-04 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

20 3.002E-03 1.656E-04 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

20 3.002E-03 1.656E-04 

U-C212C15--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS



Page 4 System-leveL Cutset Report for TNDDTLF2 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.516E-02 
Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:53:39 

Cutset cutset 
Rank Importance Probability 

20 3.002E-03 1.656E-04 

U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1----10R 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

21 2.991E-03 1.650E-04 

D-FNE908---S 3.OOOE-03 - FAN E908 FT START ON DEMAND CHARGING LUBE OIL 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

21 2.991E-03 1.650E-04 

D-C21A403--N 3.000E-03 - BKR (CONTROL) 4160V 1A403 FT CLOSE ON DEMAND 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

21 2.991E-03 1.650E-04 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-11008 FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

21 2.991E-03 1.650E-04 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

21 2.991E-03 1.650E-04 

D-TC1400---J 3.000E-03 - VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

21 2.991E-03 1.650E-04 

D-C33011---N 3.OOOE-03 - BKR (CONTROL) 480V 3011 FT CLOSE ON DEMAND 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

22 2.502E-03 1.380E-04 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

22 2.502E-03 1.380E-04 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE



Page 5 System-Level Cutset Report for TNDDTLF2 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.516E-02 
Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:53:39 

Cutset Cutset 
Rank Importance Probability 

22 2.502E-03 1.380E-04 

U-C212C15--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------m 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

22 2.502E-03 1.380E-04 

U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

23 2.012E-03 1.110E-04 

D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B----M 3.700E-03 - CHRG PUMP G-88 OUT OF SERVICE FOR MAINT.  

24 1.993E-03 1.099E-04 

U-IRYV30-1DI 1.999E-03 - INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

25 1.813E-03 .1.OOOE-04 

D-CV301----P 1.OOOE-04 - CHECK VALVE CRS-301 FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

25 1.813E-03 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV388----P 1.OOOE-04 - MANUAL VLV VCC-388 FT OPEN ON DEMAND 

25 1.813E-03 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV316----X 1.OOOE-04 - MANUAL VLV CRS-316 LEFT INOP POST-MAINT 

25 1.813E-03 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV425----X 1.OOOE-04 - MANUAL VLV CRS-425 LEFT INOP POST-MAINT 

26 1.632E-03 9.OOOE-05 

D-MPG8A ---- S 3.000E-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG8B----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE



Page 6 System-LeveL Cutset Report for TNDDTLF2 Data File 

08-22-1990 
Top Event: DT-01-01 Top Event Probability: 5.516E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:53:39 

Cutset Cutset 

Rank Importance ProbabiLity 

26 1.632E-03 9.OOOE-05 

D-C211C07--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 

D-MPG8A ----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

26 1.632E-03 9.OOOE-05 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MPG8B---- S 3.OOOE-03 - MTR-DRIVEN PP G88 FT START ON DEMAND CHARGING 

27 1.545E-03 8.525E-05 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

UTDSD------K 1.550E-03 - DSD DIESEL FAILURE DUE TO MISSILE IMPACT 

28 1.454E-03 8.020E-05 

UT56-------K 8.020E-05 - MISSILE RELATED RACEWAY FAILURE 

29 7.179E-04 3.960E-05 

D-FNE908-1DR 7.200E-04 - FAN E908 FT RUN FOR 24 HOURS CHARGING LUBE OIL 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

29 7.179E-04 3.960E-05 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

30 6.526E-04 3.600E-05 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

30 6.526E-04 3.600E-05 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

31 6.004E-04 3.312E-05 

U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

32 5.982E-04 3.300E-05 

U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 7 System-LeveL Cutset Report for TNDDTLF2 Data FiLe 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.516E-02 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 15:53:39 

Cutset Cutset 

Rank Importance Probability 

33 5.003E-04 2.760E-05 

U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

34 4.397E-04 2.426E-05 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

UTWPC------K 4.410E-04 - MISSILE RELATED RACEWAY FAILURE 

35 4.351E-04 2.400E-05 

D-MV883--1DQ 2.400E-05 - MTR-OPERATED VLV MOV 883 FT REM OPEN 24 H RWST OUTLET 

D-005051---Z 1.000E+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

36 3.916E-04 2.160E-05 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
D-MPG8B---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G88 PERPROCEDURE 

36 3.916E-04 2.160E-05 

D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MPG8B--1DR 7.200E-04 - MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 

37 3.430E-04 1.892E-05 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTEPC------K 3.440E-04 - MISSILE RELATED RACEWAY FAILURE 

38 3.263E-04 1.800E-05 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP GA PER PROCEDURE 
U-BY1------Z 6.OOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

39 2.991E-04 1.650E-05 

D-MS1100B--J 3.OOOE-04 - MTR STARTER MOV-1100B FT ACTUATE ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

40 2.802E-04 1.545E-05 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UT6306-----K 2.810E-04 - MISSILE RELATED RACEWAY FAILURE



Page 8 System-Level Cutset Report for TNDDTLF2 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.516E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:53:39 

Cutset Cutset 
Rank Importance Probability 

41 2.104E-04 1.161E-05 

U-T21------K 2.110E-04 - SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

42 2.012E-04 1.110E-05 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING, 
D-MPG8B---- M 3.700E-03 - CHRG PUMP G-88 OUT OF SERVICE FOR MAINT.  

43 1.765E-04 9.735E-06 

U-C212C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

43 1.765E-04 9.735E-06 

U-C211AO2--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS . 43 1.765E-04 9.735E-06 

U-C211AO2--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

43 1.765E-04 9.735E-06 

U-C211CO1--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

43 1.765E-04 9.735E-06 

U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

43 1.765E-04 9.735E-06 

U-C211CO1--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 9 System-Level Cutset Report for TNDDTLF2 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.516E-02 
Flag Set: DTLOOP 

e CThis 
file was created 

on 8-21-1990 at 15:53:39 

Cutset Cutset 
Rank Importance Probability 

44 1.713E-04 9.450E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
U-T22&T23--K 3.150E-04 - SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 

45 1.651E-04 9.108E-06 

U-C211AO2--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

45 1.651E-04 9.108E-06 

U-C211CO1--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

45 1.651E-04 9.108E-06 

U-C211AO2--U 3.00E-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

45 1.651E-04 9.108E-06 

U-C212C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

45 1.651E-04 9.108E-06 

U-C211CO1--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

45 1.651E-04 9.108E-06 

U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

46 1.632E-04 9.OOOE-06 

D-C211CO7--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-MPG8A ----S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING



Page 10 System-Level Cutset Report for TNDDTLF2 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.516E-02 

Flag Set: DTLOOP 

Cutset Cutset This fiLe was created 
on 8-21-1990 at 15:53:39 

Rank Importance Probability 

46 1.632E-04 9.OOOE-06 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

D-MPG8B---- S 3.OOOE-03 - MTR-DRIVEN PP G88 FT START ON DEMAND CHARGING 

46 1.632E-04 9.OOOE-06 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11014 FT CLOSE ON DEMAND 
U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12015 PER PROCEDURE 

46 1.632E-04 9.OOOE-06 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12015 PER PROCEDURE 

46 1.632E-04 9.OOOE-06 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-MV1100D--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100D FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

46 1.632E-04 9.OOOE-06 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--N 3.OOOE-03 - BKR (CONTROL) 4160V 12015 FT CLOSE ON DEMAND 

47 1.605E-04 8.855E-06 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UT39-------K 1.610E-04 - MISSILE RELATED RACEWAY FAILURE 

48 1.376E-04 7.590E-06 

U-C211AO2--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

48 1.376E-04 7.590E-06 

U-C211AO2--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

48 1.376E-04 7.590E-06 

U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 11 System-Level Cutset Report for TNDDTLF2 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.516E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:53:39 

Cutset Cutset 

Rank Importance Probability 

48 1.376E-04 7.590E-06 

U-C212C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

48 1.376E-04 7.590E-06 

U-C211CO1--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

48 1.376E-04 7.590E-06 

U-C211CO1--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

49 1.305E-04 7.200E-06 

U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

50 1.169E-04 6.450E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
UT22B------K 2.150E-04 - MISSILE RELATED RACEWAY FAILURE 

51 9.970E-05 5.500E-06 

D-CV306----P 1.OOOE-04 - CHECK VLV 306 FT OPEN ON DEM 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

51 9.970E-05 5.500E-06 

D-MXB31----N 1.OOOE-04 - MANUAL SWITCH 531 FAILS TO CLOSE 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

52 9.626E-05 5.310E-06 

D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C211AO2--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND



Page 12 System-LeveL Cutset Report for TNDDTLF2 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.516E-02 
Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 15:53:39 

Cutset Cutset 
Rank Importance Probability 

52 9.626E-05 5.310E-06 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-C212C01--U 3.000E-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

0



Charging System Cutset Summary 

F' 2 Tornado - PT 

0 
Ri108-89-i14-02



Page 1 System-level Cutset Report for TNDDTTF2 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.417E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:44:15 

Cutset Cutset 

Rank Importance Probability 

1 1.256E-01 3.036E-03 

U-DGDSD--1DR 5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 1.241E-01 3.OOOE-03 

D-MV1100C--N 3.OOOE-03 - MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 

D-MV1100C--Y 1.OOOE+00 - OPS FAILS TO RECOVER MOV-1100C 

3 9.970E-02 2.410E-03 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

DTTKRWST---K 2.410E-03 - TORNADO INDUCED MISSILE FAILURE OF RWST 

4 6.826E-02 1.650E-03 

U-DGDSD ---- V 3.OOOE-02 - OPERATOR FAILS TO START DSD DIESEL 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

4 6.826E-02 1.650E-03 

D-E908B30--V 3.OOOE-02 - OP FAILS TO CONNECT MCC B30 TO FAN CLR E-908 W/ PROCEDURE 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

4 6.826E-02 1.650E-03 

D-G8ADSD ---V 3.OOOE-02 - OP FAILS TO CONNECT CHRG PUMP G-8A TO DSD DIESEL W/ PROC.  
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

4 6.826E-02 1.650E-03 

D-FNE908-- V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

4 6.826E-02 1.650E-03 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

4 6.826E-02 1.650E-03 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 2 System-LeveL Cutset Report for TNDDTTF2 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event ProbabiLity: 2.417E-02 

FLag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 15:44:15 

Cutset Cutset 

Rank Importance ProbabiLity 

5 5.688E-02 1.375E-03 

U-DGDSD ---- S 2.500E-02 - DIESEL GENERATOR DSD FT START ON DEMAND 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

6 3.723E-02 . 9.OOOE-04 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MPG8B----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G88 PERPROCEDURE 

7 2.370E-02 5.730E-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

DTPPRWST---K 5.730E-04 - TORNADO INDUCED FAILURE OF PIPE SUCTION FROM RWST] 

8 1.502E-02 3.630E-04 

U-DGDSD ---- M 6.600E-03 - DSD DIESEL DOWN DUE TO MAINTENANCE 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

9 1.241E-02 3.OOOE-04 

D-MS1100C--J 3.OOOE-04 - MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 

D-MS1100C--Y 1.OOOE+00 - OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 

10 8.418E-03 2.035E-04 

D-FNE908-- -M 3.700E-03 - FAN COOLER E-908 IN MAINTENANCE 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

11 6.826E-03 1.650E-04 

D-C33011---N 3.OOOE-03 - BKR (CONTROL) 480V 3011 FT CLOSE ON DEMAND 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

11 6.826E-03 1.650E-04 

D-C21A403--N 3.OOOE-03 - BKR (CONTROL) 4160V 1A403 FT CLOSE ON DEMAND 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

11 6.826E-03 1.650E-04 

D-TC1400---J 3.OOOE-03 - VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 3 System-level Cutset Report for TNDDTTF2 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.417E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:44:15 

Cutset Cutset 

Rank Importance Probability 

11 6.826E-03 1.650E-04 

D-FNE908 ---S 3.OOOE-03 - FAN E908 FT START ON DEMAND CHARGING LUBE OIL 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

11 6.826E-03 1.650E-04 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

12 4.592E-03 1.110E-04 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B ---- M 3.700E-03 - CHRG PUMP G-88 OUT OF SERVICE FOR MAINT.  

13 4.548E-03 1.099E-04 

U-IRYV30-1DI 1.999E-03 - INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

14 4.137E-03 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

D-XV425----X 1.OOOE-04 - MANUAL VLV CRS-425 LEFT INOP POST-MAINT 

14 4.137E-03 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV316----X 1.OOOE-04 - MANUAL VLV CRS-316 LEFT INOP POST-MAINT 

14 4.137E-03 1.OOOE-04 

D-CV301----P 1.OOOE-04 - CHECK VALVE CRS-301 FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

14 4.137E-03 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV388----P 1.OOOE-04 - MANUAL VLV VCC-388 FT OPEN ON DEMAND 

15 3.723E-03 9.OOOE-05 

D-C211CO7--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE



Page 4 System-Level Cutset Report for TNDDTTF2 Data FiLe 

08-22-1990 

Top Event: DT-01-01 Top Event ProbabiLity: 2.417E-02 

FLag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 15:44:15 

0 Cutset Cutset 
Rank Importance ProbabiLity 

15 3.723E-03 9.OOOE-05 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG8B----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

15 3.723E-03 9.OOOE-05 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B ---- S 3.OOOE-03 - MTR-DRIVEN PP G88 FT START ON DEMAND CHARGING 

16 3.527E-03 8.525E-05 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTDSD------K 1.550E-03 - DSD DIESEL FAILURE DUE TO MISSILE IMPACT 

17 3.413E-03 8.250E-05 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-OOSDG&E--Z 5.OOOE-01 - SDG&E LINE UNAVAILABLE 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

18 3.318E-03 8.020E-05 

UT56-------K 8.020E-05 - MISSILE RELATED RACEWAY FAILURE 

19 1.638E-03 3.960E-05 

D-FNE908-1DR 7.200E-04 - FAN E908 FT RUN FOR 24 HOURS CHARGING LUBE OIL 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

19 1.638E-03 3.960E-05 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

20 1.365E-03 3.300E-05 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-B32SDGE--V 2.OOOE-01 - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

21 1.003E-03 2.426E-05 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTWPC------K 4.410E-04 - MISSILE RELATED RACEWAY FAILURE



Page 5 System-Level Cutset Report for TNDDTTF2 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.417E-02 
Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 15:44:15 

Cutset Cutset 
Rank Importance Probability 

22 9.928E-04 2.400E-05 

D-MV883--1DQ 2.400E-05 - MTR-OPERATED VLV MOV 883 FT REM OPEN 24 H RUST OUTLET 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

23 8.935E-04 2.160E-05 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

D-MPG8B---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERROCEDURE 

23 8.935E-04 2.160E-05 

D-MPG8A--- -U 3.000E-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MPG8B--1DR 7.200E-04 - MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 

24 7.827E-04 1.892E-05 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

UTEPC------K 3.440E-04 - MISSILE RELATED RACEWAY FAILURE 

25 7.446E-04 1.800E-05 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

26 4.801E-04 1.161E-05 

U-T21------K 2.110E-04 - SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

27 4.592E-04 1.110E-05 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG8B----M 3.700E-03 - CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.  

28 4.001E-04 9.671E-06 

U-DGCCO001-R 9.671E-03 - COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 
U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

29 3.723E-04 9.OOOE-06 

D-C211CO7--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8) 
D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING



Page 6 System-LeveL Cutset Report for TNDDTTF2 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.417E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:44:15 

*Cutset Cutset 

Rank Importance Probability 

29 3.723E-04 9.OOOE-06 

D-MPG8A---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG8B----S 3.OOOE-03 - MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING 

29 3.723E-04 9.OOOE-06 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-MV1100D--P 3.OOOE-03 - MTR-OPERATED VLV MOV-11000 FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

30 3.663E-04 8.855E-06 

UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UT39-------K 1.610E-04 - MISSILE RELATED RACEWAY FAILURE 

31 3.413E-04 8.250E-06 

D-MS1100B--J 3.OOOE-04 - MTR STARTER MOV-1100B FT ACTUATE ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-OOSDG&E--Z 5.OOOE-01 - SDG&E LINE UNAVAILABLE 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

32 3.197E-04 7.727E-06 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-OOSDG&E--Z 5.OOOE-01 - SDG&E LINE UNAVAILABLE 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UT6306-----K 2.810E-04 - MISSILE RELATED RACEWAY FAILURE 

33 2.668E-04 6.450E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
UT22B------K 2.150E-04 - MISSILE RELATED RACEWAY FAILURE 

34 2.275E-04 5.500E-06 

D-CV306----P 1.OOOE-04 - CHECK VLV 306 FT OPEN ON DEM 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

34 2.275E-04 5.500E-06 

D-MXB31----N 1.OOOE-04 - MANUAL SWITCH B31 FAILS TO CLOSE 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 7 System-Level Cutset Report for TNDDTTF2 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.417E-02 
Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:44:15 

Cutset Cutset 

Rank Importance Probability 

35 1.998E-04 4.830E-06 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
UT39-------K 1.610E-04 - MISSILE RELATED RACEWAY FAILURE 

36 1.955E-04 4.725E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
U-OOSDG&E--Z 5.OOOE-01 - SDG&E LINE UNAVAILABLE 
U-T22&T23--K 3.150E-04 - SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 

37 1.843E-04 4.455E-06 

D-MPG987-1DR 8.100E-05 - MECH DRIVEN PP G987 FAILS TO RUN 24 HRS 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

38 1.564E-04 3.780E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
UT22A------K 1.260E-04 - MISSILE RELATED RACEWAY FAILURE 

39 1.427E-04 3.450E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
UT22D------K 1.150E-04 - MISSILE RELATED RACEWAY FAILURE 

40 1.365E-04 3.300E-06 

D-MS1100B--J 3.OOOE-04 - MTR STARTER MOV-1100B FT ACTUATE ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-B32SDGE--V 2.OOOE-01 - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

41 1.347E-04 3.257E-06 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2 ---- 1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

42 1.279E-04 3.091E-06 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-B32SDGE--V 2.OOOE-01 - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UT6306-----K 2.810E-04 - MISSILE RELATED RACEWAY FAILURE 

0



Page 8 System-Level Cutset Report for TNDDTTF2 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.417E-02 

Flag Set: DTLOOP 

C e CThis 
file was created on 

8-21-1990 at 15:44:15 

Cutset Cutset 

Rank Importance Probability 

43 1.241E-04 3.OOOE-06 

D-CV306----P 1.OOOE-04 - CHECK VLV 306 FT OPEN ON DEM 

D-MPG88---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

43 1.241E-04 3.OOOE-06 

D-CV305----P 1.OOOE-04 - CHECK VLV VCC-305 FT OPEN ON DEM 
D-MPG8A ---- U 3.OOOE-02 -. OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

43 1.241E-04 3.OOOE-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-XV302----X 1.OOOE-04 - MANUAL VLV VCC-302 LEFT INOP POST-MAINT 

43 1.241E-04 3.OOOE-06 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-XV303----X 1.OOOE-04 - MANUAL VLV VCC-303 LEFT INOP POST-MAINT 

44 1.173E-04 2.835E-06 

D-MPG8A- --- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
UTPB56AF---K 9.450E-05 - MISSILE RELATED RACEWAY FAILURE 

45 1.123E-04 2.714E-06 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

46 1.102E-04 2.664E-06 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
D-MPG88----M 3.700E-03 - CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.  

47 1.050E-04 2.539E-06 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

47 1.050E-04 2.539E-06 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 9 System-Level Cutset Report for TNDDTTF2 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.417E-02 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 15:44:15 

Cutset Cutset 
Rank Importance Probability 

48 9.953E-05 2.406E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
UT22C------K 8.020E-05 - MISSILE RELATED RACEWAY FAILURE 

49 8.935E-05 2.160E-06 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG8B--10R 7.200E-04 - MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 

49 8.935E-05 2.160E-06 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
D-MPG8B---- S 3.OOOE-03 - MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING 

49 8.935E-05 2.160E-06 

D-C211CO7--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

50 7.819E-05 1.890E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
U-B32SDGE--V 2.000E-01 - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
U-T22&T23--K 3.150E-04 - SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 

51 7.446E-05 1.800E-06 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

52 5.498E-05 1.329E-06 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
UT46-------K 4.430E-04 - MISSILE RELATED RACEWAY FAILURE 

53 5.461E-05 1.320E-06 

U-B3B30--1DA 2.400E-05 - 480V BUS B30 SHORT CIRCUIT W/I 24 H 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

53 5.461E-05 1.320E-06 

U-B31/1B-1DA 2.400E-05 - 480V BUS 1/18 SHORT CIRCUIT W/I 24 H 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 10 System-level Cutset Report for TNDDTTF2 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.417E-02 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:44:15 

Cutset Cutset 

Rank Importance Probability 

53 5.461E-05 1.320E-06 

U-BDD28--1DA 2.400E-05 - 125VDC BUS D28 SHORT CIRCUIT W/I 24 H 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

53 5.461E-05 1.320E-06 

U-T2X55--1DI 2.400E-05 - 4160V-480V XFMR X55 LOW/NO OUTPUT SIGNAL W/I ?4 H 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS'RACEWAYS 

53 5.461E-05 1.320E-06 

U-T11----1DI 2.400E-05 - >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

53 5.461E-05 1.320E-06 

U-B31----1DA 2.400E-05 - 480V BUS 1 SHORT CIRCUIT 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

53 5.461E-05 1.320E-06 

U-B21C---1DA 2.400E-05 - 4160V BUS 1C SHORT CIRCUIT W/I 24 H 
UT22-------Z 5.500E-02 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

53 5.461E-05 1.320E-06 

U-B2A4---1DA 2.400E-05 - 4160V BUS A4 SHORT CIRCUIT W/I 24 H 
UT22-------Z 5.500E-02 WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

54 4.269E-05 1.032E-06 

D-MV1100D--P 3.OOOE-03 - MTR-OPERATED VLV MOV-11000 FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
UTEPC------K 3.440E-04 - MISSILE RELATED RACEWAY FAILURE



Charging System Cutset Summary 

F' 3 Tornado - LOOP 

0 
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Page 1 System-Level Cutset Report for TNDDTLF3 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.413E-01 
Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:08:00 

Cutset Cutset 

Rank Importance Probability 

1 1.368E-01 1.932E-02 

U-DGDSD--1DR 5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V RooM IMPACTS RACEWAYS 

2 7.433E-02 1.050E-02 

D-MV1100C--V 3.000E-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 7.433E-02 1.050E-02 

D-FNE908 ---V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 7.433E-02 1.050E-02 

D-G8ADSD---V 3.OOOE-02 - OP FAILS TO CONNECT CHRG PUMP G-8A TO DSD DIESEL W/ PROC.  
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 7.433E-02 1.050E-02 

U-DGDSD ----V 3.OOOE-02 - OPERATOR FAILS TO START DSD DIESEL 
UT22-------z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 7.433E-02 1.050E-02 

D-E908B30--V 3.OOOE-02 - OP FAILS TO CONNECT MCC B30 TO FAN CLR E-908 W/ PROCEDURE 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 7.433E-02 1.050E-02 

D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

3 6.846E-02 9.671E-03 

U-DGCCOOO1-R 9.671E-03 - COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 

4 6.194E-02 8.750E-03 

U-DGDSD---- S 2.500E-02 - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

5 5.513E-02 7.788E-03 

U-DGCCO002-S 7.788E-03 - COMMON CAUSE FAILURE -DG-S -- > 1 AND 2



Page 2 System-LeveL Cutset Report for TNDDTLF3 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.413E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:08:00 

Cutset Cutset 

Rank Importance Probability 

6 4.318E-02 6.100E-03 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

DTTKRWST---K 6.100E-03 - TORNADO INDUCED MISSILE FAILURE OF RWST 

7 2.305E-02 3.257E-03 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

8 2.124E-02 3.OOOE-03 

D-MV1100C--N 3.OOE-03 - MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 

D-MV1100C--Y 1.OOOE+00 - OPS FAILS TO RECOVER MOV-1100C 

9 1.921E-02 2.714E-03 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

10 1.797E-02 2.539E-03 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

10 1.797E-02 2.539E-03 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

U-DG2---- 1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

11 1.635E-02 2.310E-03 

U-DGDSD ---- M 6.600E-03 - DSD DIESEL DOWN DUE TO MAINTENANCE 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

12 1.026E-02 1.450E-03 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

DTPPRWST---K 1.450E-03 - TORNADO INDUCED FAILURE OF PIPE SUCTION FROM RWST] 

13 9.712E-03 1.372E-03 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

UTDSD------K 3.920E-03 - DSD DIESEL FAILURE DUE TO MISSILE IMPACT



Page 3 System-Level Cutset Report for TNDDTLF3 Data FiLe 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.413E-01 

FLag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 16:08:00 

Cutset Cutset 

Rank Importance ProbabiLity 

14 9.167E-03 1.295E-03 

D-FNE908---M 3.700E-03 - FAN COOLER E-908 IN MAINTENANCE 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

15 7.433E-03 1.050E-03 

D-TC1400---J 3.OOOE-03 - VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

15 7.433E-03 1.050E-03 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

15 7.433E-03 1.050E-03 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

15 7.433E-03 1.050E-03 

D-C33011---N 3.OOOE-03 - BKR (CONTROL) 480V 3011 FT CLOSE ON DEMAND 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

15 7.433E-03 1.050E-03 

D-FNE908---S 3.OOOE-03 - FAN E908 FT START ON DEMAND CHARGING LUBE OIL 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

15 7.433E-03 1.050E-03 

D-C21A403--N 3.OOOE-03 - BKR (CONTROL) 4160V 1A403 FT CLOSE ON DEMAND 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

16 6.371E-03 9.OOOE-04 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

17 4.953E-03 6.997E-04 

U-IRYV30-1DI 1.999E-03 - INVERTER YV30 LOW OR NO OUTPUT SIGNAL W1I 24 H 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 4 System-LeveL Cutset Report for TNDDTLF3 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event ProbabiLity: 1.413E-01 

FLag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 16:08:00 

Cutset Cutset 

Rank Importance ProbabiLity 

18 4.689E-03 6.624E-04 

U-DG1----10R 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

19 3.907E-03 5.520E-04 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

20 2.775E-03 3.920E-04 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

UTWPC------K 1.120E-03 - MISSILE RELATED RACEWAY FAILURE 

21 2.187E-03 3.090E-04 

U-C2CCO002-N 3.090E-04 - COMMON CAUSE FAILURE -C2-N -- > 11C14 AND 12015 

22 2.160E-03 3.052E-04 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

UTEPC------K 8.720E-04 - MISSILE RELATED RACEWAY FAILURE 

23 2.124E-03 3.OOOE-04 

D-MS1100C--J 3.OOOE-04 - MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 
D-MS1100C--Y 1.OOOE+00 - OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 

24 1.784E-03 2.520E-04 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

24 1.784E-03 2.520E-04 

D-FNE908-1DR 7.200E-04 - FAN E908 FT RUN FOR 24 HOURS CHARGING LUBE OIL 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

25 1.764E-03 2.492E-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UT6306-----K 7.120E-04 - MISSILE RELATED RACEWAY FAILURE



Page 5 System-Level Cutset Report for TNDDTLF3 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.413E-01 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 16:08:00 

Cutset Cutset 

Rank Importance Probability 

26 1.487E-03 2.100E-04 

U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

27 1.437E-03 2.030E-04 

UT56-------K 2.030E-04 - MISSILE RELATED RACEWAY FAILURE 

28 1.326E-03 1.872E-04 

U-T21------K 5.350E-04 - SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

29 1.253E-03 1.770E-04 

U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

29 1.253E-03 1.770E-04 

U-C212C15--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

30 1.172E-03 1.656E-04 

U-C212C15--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

30 1.172E-03 1.656E-04 

U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

30 1.172E-03 1.656E-04 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

30 1.172E-03 1.656E-04 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

31 1.016E-03 1.435E-04 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UT39-------K 4.100E-04 - MISSILE RELATED RACEWAY FAILURE



Page 6 System-level Cutset Report for TNDDTLF3 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.413E-01 

Flag Set: DTLOOP 

C e CThis 
fiLe was created 

on 8-21-1990 at 16:08:00 

0 Cutset Cutset 
Rank Importance Probability 

32 9.769E-04 1.380E-04 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

32 9.769E-04 1.380E-04 

U-C212C15--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

32 9.769E-04 1.380E-04 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

U-DG2------m 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

32 9.769E-04 1.380E-04 

U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

33 7.857E-04 1.110E-04 

D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B ---- M 3.700E-03 - CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.  

34 7.433E-04 1.050E-04 

D-MS1100B--J 3.OOOE-04 - MTR STARTER MOV-1100B FT ACTUATE ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

35 7.079E-04 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV388----P 1.OOOE-04 - MANUAL VLV VCC-388 FT OPEN ON DEMAND 

35 7.079E-04 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV316----X 1.OOOE-04 - MANUAL VLV CRS-316 LEFT INOP POST-MAINT 

35 7.079E-04 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV425----X 1.OOOE-04 - MANUAL VLV CRS-425 LEFT INOP POST-MAINT



Page 7 System-Level Cutset Report for TNDDTLF3 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.413E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:08:00 

Cutset Cutset 
Rank Importance Probability 

35 7.079E-04 1.OOOE-04 

D-CV301----P 1.OOOE-04 - CHECK VALVE CRS-301 FT OPEN ON DEMAND 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

36 6.371E-04 9.OOOE-05 

D-C211CO7--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

36 6.371E-04 9.OOOE-05 

D-MPG8A---- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MPG8B ---- S 3.OOOE-03 - MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING 

36 6.371E-04 9.OOOE-05 

D-MPG8A----S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

D-MPG8B--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

37 4.385E-04 6.195E-05 

U-C211AO2--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

37 4.385E-04 6.195E-05 

U-C211AO2--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

37 4.385E-04 6.195E-05 

U-C212CO1--U 3.000E-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

37 4.385E-04 6.195E-05 

U-C211CO1--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 8 System-Level Cutset Report for TNDDTLF3 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.413E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:08:00 

Cutset Cutset 

Rank Importance Probability 

37 4.385E-04 6.195E-05 

U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

37 4.385E-04 6.195E-05 

U-C211CO1--N 3.000E-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

38 4.269E-04 6.030E-05 

D-FNE909 ---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G8B) PER PROC 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

ET-CCWSYS--Z 2.680E-03 - MISSILE RELATED FAILURE OF COMPONENT COOLING WATER SYSTEM 

38 4.269E-04 6.030E-05 

D-FNE908---V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
D-FNE909---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G8B) PER PROC 

ET-CCWSYS--Z 2.680E-03 - MISSILE RELATED FAILURE OF COMPONENT COOLING WATER SYSTEM 

39 4.103E-04 5.796E-05 

U-C211CO1--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

39 4.103E-04 5.796E-05 

U-C211AO2--N 3.000E-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

39 4.103E-04 5.796E-05 

U-C212C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

39 4.103E-04 5.796E-05 

U-C211CO1--N 3.000E-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 9 System-Level Cutset Report for TNDDTLF3 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.413E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:08:00 

Cutset Cutset 

Rank Importance Probability 

39 4.103E-04 5.796E-05 

U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

39 4.103E-04 5.796E-05 

U-C211AO2--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

40 3.886E-04 5.490E-05 

D-FNE909--- V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G8B) PER PROC 
D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
PT-SWCSYS--Z 2.440E-03 - MISSILE RELATED FAILURE OF SALT WATER COOLING SYSTEM 

40 3.886E-04 5.490E-05 

D-FNE908---V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
D-FNE909--- V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G8B) PER PROC 
PT-SWCSYS--Z 2.440E-03 - MISSILE RELATED FAILURE OF SALT WATER COOLING SYSTEM 

41 3.419E-04 4.830E-05 

U-C211CO1--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

41 3.419E-04 4.830E-05 

U-C211AO2--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

41 3.419E-04 4.830E-05 

U-C211AO2--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

41 3.419E-04 4.830E-05 

U-C212C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

0II



Page 10 System-LeveL Cutset Report for TNDDTLF3 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event ProbabiLity: 1.413E-01 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 16:08:00 

*Cutset Cutset 

Rank Importance Probability 

41 3.419E-04 4.830E-05 

U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

41 3.419E-04 4.830E-05 

U-C211CO1--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

42 2.548E-04 3.600E-05 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

42 2.548E-04 3.600E-05 

U-C211C14--N 3.0OOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

43 2.478E-04 3.500E-05 

D-MXB31----N 1.OOOE-04 - MANUAL SWITCH B31 FAILS TO CLOSE 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

43 2.478E-04 3.500E-05 

D-CV306----P 1.OOOE-04 - CHECK VLV 306 FT OPEN ON DEM 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

44 2.344E-04 3.312E-05 

U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

45 2.007E-04 2.835E-05 

D-MPG987-1DR 8.100E-05 - MECH DRIVEN PP G987 FAILS TO RUN 24 HRS 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

46 1.954E-04 2.760E-05 

U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE



Page 11 System-Level Cutset Report for TNDDTLF3 Data FiLe 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.413E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:08:00 

*Cutset Cutset 

Rank Importance Probability 

47 1.699E-04 2.400E-05 

D-MV883--1DQ 2.400E-05 - MTR-OPERATED VLV MOV 883 FT REM OPEN 24 H RWST OUTLET 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

48 1.697E-04 2.397E-05 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 

U-T22&T23--K 7.990E-04 - SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 

49 1.529E-04 2.160E-05 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

D-MPG8B----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

49 1.529E-04 2.160E-05 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MPG8B--1DR 7.200E-04 - MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 

50 1.274E-04 1.800E-05 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

51 1.157E-04 1.635E-05 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 

UT22B------K 5.450E-04 - MISSILE RELATED RACEWAY FAILURE 

52 8.728E-05 1.233E-05 

D-FNE909 ---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G8B) PER PROC 
D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
ET-CCWSYS--R 5.480E-04 - RANDOM FAILURE OF COMPONENT COOLING WATER SYSTEM 

52 8.728E-05 1.233E-05 

D-FNE908--- V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
D-FNE909---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G88) PER PROC 
ET-CCWSYS--R 5.480E-04 - RANDOM FAILURE OF COMPONENT COOLING WATER SYSTEM 

53 8.707E-05 1.230E-05 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
UT39-------K 4.100E-04 - MISSILE RELATED RACEWAY FAILURE



Page 12 System-Level Cutset Report for TNDDTLF3 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event ProbabiLity: 1.413E-01 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 16:08:00 

*Cutset Cutset 

Rank Importance Probability 

54 7.857E-05 1.110E-05 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

D-MPG8B----M 3.700E-03 - CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.  

55 6.796E-05 9.600E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 

UT22A------K 3.200E-04 - MISSILE RELATED RACEWAY FAILURE
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Page 1 System-Level Cutset Report for TNDDTTF3 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.118E-01 

Flag Set: DTLOOP 

Cutset Cutset 
This file was created 

on 8-21-1990 at 15:58:56 

Rank Importance Probability 

1 1.728E-01 1.932E-02 

U-DGDSD--1DR 5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 

UT22-------Z 3.500E-O1.- WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 9.389E-02 1.050E-02 

U-DGDSD----V 3.OOOE-02 - OPERATOR FAILS TO START DSD DIESEL 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPATSZRACEWAYS 

2 9.389E-02 1.050E-02 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 9.389E-02 1.050E-02 

D-E908B30--V 3.OOOE-02 - OP FAILS TO CONNECT MCC 530 TO FAN CLR E-908 W/ PROCEDURE 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 9.389E-02 1.050E-02 

D-G8ADSD--- V 3.OOOE-02 - OP FAILS TO CONNECT CHRG PUMP G-8A TO DSD DIESEL W/ PROC.  

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 9.389E-02 1.050E-02 

D-FNE908-- -V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 9.389E-02 1.050E-02 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

3 7.824E-02 8.750E-03 

U-DGDSD ---- S 2.500E-02 - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

4 5.455E-02 6.100E-03 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
DTTKRWST---K 6.100E-03 - TORNADO INDUCED MISSILE FAILURE OF RWST 

S



Page 2 System-Level Cutset Report for TNDDTTF3 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.118E-01 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 15:58:56 

Cutset Cutset 

Rank Importance Probability 

5 2.683E-02 3.000E-03 

D-MV1100C--N 3.OOOE-03 - MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 

D-MV1100C--Y 1.OOOE+00 - OPS FAILS TO RECOVER MOV-1100C 

6 2.066E-02 2.310E-03 

U-DGDSD ---- M 6.600E-03 - DSD DIESEL DOWN DUE TO MAINTENANCE 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

7 1.297E-02 1.450E-03 

D-005051---Z 1.0OOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

DTPPRWST---K 1.450E-03 - TORNADO INDUCED FAILURE OF PIPE SUCTION FROM RWST] 

8 1.227E-02 1.372E-03 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTDSD------K 3.920E-03 - DSD DIESEL FAILURE DUE TO MISSILE IMPACT 

9 1.158E-02 1.295E-03 

D-FNE908---M 3.700E-03 - FAN COOLER E-908 IN MAINTENANCE 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

10 9.389E-03 1.050E-03 

D-C21A403--N 3.OOOE-03 - BKR (CONTROL) 4160V 1A403 FT CLOSE ON DEMAND 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

10 9.389E-03 1.050E-03 

D-FNE908---S 3.OOOE-03 - FAN E908 FT START ON DEMAND CHARGING LUBE OIL 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

10 9.389E-03 1.050E-03 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

10 9.389E-03 1.050E-03 

D-C33011---N 3.OOOE-03 - BKR (CONTROL) 480V 3011 FT CLOSE ON DEMAND 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 3 System-level Cutset Report for TNDDTTF3 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.118E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:58:56 

Cutset Cutset 

Rank Importance Probability 

10 9.389E-03 1.050E-03 

D-TC1400---J 3.OOOE-03 - VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

11 8.048E-03 9.OOOE-04 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G88 PERPROCEDURE 

12 6.256E-03 6.997E-04 

U-IRYV30-1DI 1.999E-03 - INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

13 4.694E-03 5.250E-04 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-O0SDG&E--Z 5.OOOE-01 - SDG&E LINE UNAVAILABLE 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

14 3.505E-03 3.920E-04 

S UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTWPC------K 1.120E-03 - MISSILE RELATED RACEWAY FAILURE 

15 2.729E-03 3.052E-04 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTEPC------K 8.720E-04 - MISSILE RELATED RACEWAY FAILURE 

16 2.683E-03 3.OOOE-04 

D-MS1100C--J 3.OOOE-04 - MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 
D-MS1100C--Y 1.OOOE+00 - OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 

17 2.253E-03 2.520E-04 

D-FNE908-1DR 7.200E-04 - FAN E908 FT RUN FOR 24 HOURS CHARGING LUBE OIL 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

17 2.253E-03 2.520E-04 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 4 System-LeveL Cutset Report for TNDDTTF3 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.118E-01 
Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:58:56 

Cutset Cutset 

Rank Importance Probability 

18 1.878E-03 2.100E-04 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-B32SDGE--V 2.OOOE-01 - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

19 1.815E-03 2.030E-04 

UT56-------K 2.030E-04 - MISSILE RELATED RACEWAY FAILURE 

20 1.674E-03 1.872E-04 

U-T21------K 5.350E-04 - SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

21 1.283E-03 1.435E-04 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UT39-------K 4.100E-04 - MISSILE RELATED RACEWAY FAILURE 

22 1.114E-03 1.246E-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-OOSDG&E--Z 5.OOOE-01 - SDG&E LINE UNAVAILABLE 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UT6306-----K 7.120E-04 - MISSILE RELATED RACEWAY FAILURE 

23 9.925E-04 1.110E-04 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG88---- -M 3.700E-03 - CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.  

24 8.942E-04 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV388----P 1.OOOE-04 - MANUAL VLV VCC-388 FT OPEN ON DEMAND 

24 8.942E-04 1.OOOE-04 

D-CV301----P 1.OOOE-04 - CHECK VALVE CRS-301 FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

24 8.942E-04 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV316----X 1.OOOE-04 - MANUAL VLV CRS-316 LEFT INOP POST-MAINT



Page 5 System-Level Cutset Report for TNDDTTF3 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.118E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:58:56 

Cutset Cutset 

Rank Importance Probability 

24 8.942E-04 1.OOOE-04 

D-005051---Z 1.0OOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

D-XV425----X 1.OOOE-04 - MANUAL VLV CRS-425 LEFT INOP POST-MAINT 

25 8.048E-04 9.OOOE-05 

D-MPG8A---- -S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

D-MPG8B---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

25 8.048E-04 9.OOOE-05 

D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MPG8B----S 3.OOE-03 - MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING 

25 8.048E-04 9.000E-05 

D-C211CO7--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G88) 

D-MPG8A ---- U 3.OOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

26 5.392E-04 6.030E-05 

D-FNE909---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G8B) PER PROC 
D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

ET-CCWSYS--Z 2.680E-03 - MISSILE RELATED FAILURE OF COMPONENT COOLING WATER SYSTEM 

26 5.392E-04 6.030E-05 

D-FNE908---V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
D-FNE909-- -V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G8B) PER PROC 
ET-CCWSYS--Z 2.680E-03 - MISSILE RELATED FAILURE OF COMPONENT COOLING WATER SYSTEM 

27 4.909E-04 5.490E-05 

D-FNE908---V 3.OOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
D-FNE909---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G88) PER PROC 
PT-SWCSYS--Z 2.440E-03 - MISSILE RELATED FAILURE OF SALT WATER COOLING SYSTEM 

27 4.909E-04 5.490E-05 

D-FNE909 ---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G88) PER PROC 
D-MPG8A----U 3.OOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
PT-SWCSYS--Z 2.440E-03 - MISSILE RELATED FAILURE OF SALT WATER COOLING SYSTEM



Page 6 System-Level Cutset Report for TNDDTTF3 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.118E-01 

Flag Set: DTLOOP 

C e CThis 
fiLe was created on 

8-21-1990 at 15:58:56 

Cutset Cutset 

Rank Importance Probability 

28 4.694E-04 5.250E-05 

D-MS1100B--J 3.OOOE-04 - MTR STARTER MOV-1100B FT. ACTUATE ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-OOSDG&E--Z 5.OOOE-01 - SDG&E LINE UNAVAILABLE 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

29 4.457E-04 4.984E-05 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-B32SDGE--V 2.000E-01 - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UT6306-----K 7.120E-04 - MISSILE RELATED RACEWAY FAILURE 

30 3.130E-04 3.500E-05 

D-CV306----P 1.OOOE-04 - CHECK VLV 306 FT OPEN ON DEM 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

30 3.130E-04 3.500E-05 

D-MXB31----N 1.OOOE-04 - MANUAL SWITCH B31 FAILS TO CLOSE 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

31 2.535E-04 2.835E-05 

D-MPG987-1DR 8.100E-05 - MECH DRIVEN PP G987 FAILS TO RUN 24 HRS 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

32 2.146E-04 2.400E-05 

D-MV883--1DQ 2.400E-05 - MTR-OPERATED VLV MOV 883 FT REM OPEN 24 H RWST OUTLET 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

33 1.931E-04 2.160E-05 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B--1DR 7.200E-04 - MTR-DRIVEN PP G88 FT RUN FOR 24 HOURS CHARGING 

33 1.931E-04 2.160E-05 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
D-MPG88 ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE



Page 7 System-Level Cutset Report for TNDDTTF3 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.118E-01 
Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:58:56 

Cutset Cutset 
Rank Importance Probability 

34 1.878E-04 2.100E-05 

D-MS1100B--J 3.OOOE-04 - MTR STARTER MOV-1100B FT ACTUATE ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-B32SDGE--V 2.OOOE-01 - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE WIO PROC.  
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

35 1.610E-04 1.800E-05 

D-MPG8A---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

36 1.462E-04 1.635E-05 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
UT22B------K 5.450E-04 - MISSILE RELATED RACEWAY FAILURE 

37 1.103E-04 1.233E-05 

D-FNE908---V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
D-FNE909-- -V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G8B) PER PROC 
ET-CCWSYS--R 5.480E-04 - RANDOM FAILURE OF COMPONENT COOLING WATER SYSTEM 

37 1.103E-04 1.233E-05 

D-FNE909 ---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G88) PER PROC 
D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
ET-CCWSYS--R 5.480E-04 - RANDOM FAILURE OF COMPONENT COOLING WATER SYSTEM 

38 1.100E-04 1.230E-05 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
UT39-------K 4.100E-04 - MISSILE RELATED RACEWAY FAILURE 

39 1.072E-04 1.198E-05 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
U-OOSDG&E--Z 5.OOOE-01 - SDG&E LINE UNAVAILABLE 
U-T22&T23--K 7.990E-04 - SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 

40 9.925E-05 1.110E-05 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG88 ---- M 3.700E-03 - CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.



Page 8 System-level Cutset Report for TNDDTTF3 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.118E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:58:56 

Cutset Cutset 

Rank Importance Probability 

41 8.648E-05 9.671E-06 

U-DGCCO001-R 9.671E-03 - COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 
U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

42 8.584E-05 9.600E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 

UT22A------K 3.200E-04 - MISSILE RELATED RACEWAY FAILURE 

43 8.048E-05 9.OOOE-06 

D-C211CO7--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 

D-MPG8A---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

43 8.048E-05 9.OOOE-06 

D-MPG8A--- -S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG8B ---- S 3.OOOE-03 - MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING 

43 8.048E-05 9.OOOE-06 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-MV1100D--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100D FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

44 7.806E-05 8.730E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
UT22D------K 2.910E-04 - MISSILE RELATED RACEWAY FAILURE 

45 7.511E-05 8.400E-06 

U-BDD28--1DA 2.400E-05 - 125VDC BUS D28 SHORT CIRCUIT W/I 24 H 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

45 7.511E-05 8.400E-06 

U-T2X55--1DI 2.400E-05 - 4160V-480V XFMR X55 LOW/NO OUTPUT SIGNAL W/I 24 H 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

45 7.511E-05 8.400E-06 

U-B31/1B-1DA 2.400E-05 - 480V BUS 1/1B SHORT CIRCUIT W/I 24 H 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 9 System-Level Cutset Report for TNDDTTF3 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.118E-01 
Flag Set: DTLOOP 

C e CThis 
file was created on 

8-21-1990 at 15:58:56 

Cutset Cutset 
Rank Importance Probability 

45 7.511E-05 8.400E-06 

U-82A4---1DA 2.400E-05 - 4160V BUS A4 SHORT CIRCUIT W/I 24 H 
UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

45 7.511E-05 8.400E-06 

U-B21C---1DA 2.400E-05 - 4160V BUS 1C SHORT CIRCUIT W/I 24 H 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE 480V ROOM IMPACTS RACEWAYS 

45 7.511E-05 8.400E-06 

U-T11----1DI 2.400E-05 - >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

45 7.511E-05 8.400E-06 

U-B31----1DA 2.400E-05 - 480V BUS 1 SHORT CIRCUIT 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

45 7.511E-05 8.400E-06 

U-B3B30--1DA 2.400E-05 - 480V BUS 830 SHORT CIRCUIT W/I 24 H 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

46 6.650E-05 7.437E-06 

D-FNE908---M 3.700E-03 - FAN COOLER E-908 IN MAINTENANCE 
D-FNE909---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G8B) PER PROC 
ET-CCWSYS--Z 2.680E-03 - MISSILE RELATED FAILURE OF COMPONENT COOLING WATER SYSTEM 

47 6.438E-05 7.200E-06 

D-MPG8A ---- U 3.0OOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
UTPB56AF---K 2.400E-04 - MISSILE RELATED RACEWAY FAILURE 

48 6.055E-05 6.771E-06 

D-FNE908---M 3.700E-03 - FAN COOLER E-908 IN MAINTENANCE 
D-FNE909---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G8B) PER PROC 
PT-SWCSYS--Z 2.440E-03 - MISSILE RELATED FAILURE OF SALT WATER COOLING SYSTEM 

49 5.446E-05 6.090E-06 

D-MV1100C--V 3.000E-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
UT22C------K 2.030E-04 - MISSILE RELATED RACEWAY FAILURE



Page 10 System-Level Cutset Report for TNDDTTF3 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.118E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:58:56 

Cutset Cutset 

Rank Importance Probability 

50 5.392E-05 6.030E-06 

D-FNE908-- -S 3.OOOE-03 - FAN E908 FT START ON DEMAND CHARGING LUBE OIL 

D-FNE909---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G8B) PER PROC 
ET-CCWSYS--Z 2.680E-03 - MISSILE RELATED FAILURE OF COMPONENT COOLING WATER SYSTEM 

50 5.392E-05 6.030E-06 

D-FNE909---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G88) PER PROC 

D-TC1400---J 3.OOOE-03 - VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 

ET-CCWSYS--Z 2.680E-03 - MISSILE RELATED FAILURE OF COMPONENT COOLING WATER SYSTEM 

50 5.392E-05 6.030E-06 

D-FNE909 ---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G8B) PER PROC 

D-MPG8A--- -S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

ET-CCWSYS--Z 2.680E-03 - MISSILE RELATED FAILURE OF COMPONENT COOLING WATER SYSTEM 

51 4.909E-05 5.490E-06 

D-FNE909---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G8B) PER PROC 

D-MPG8A--- -S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

PT-SWCSYS--Z 2.440E-03 - MISSILE RELATED FAILURE OF SALT WATER COOLING SYSTEM 

51 4.909E-05 5.490E-06 

D-FNE908---S 3.OOOE-03 - FAN E908 FT START ON DEMAND CHARGING LUBE OIL 
D-FNE909--- V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G8B) PER PROC 
PT-SWCSYS--Z 2.440E-03 - MISSILE RELATED FAILURE OF SALT WATER COOLING SYSTEM 

51 4.909E-05 5.490E-06 

D-FNE909-- -V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G88) PER PROC 
D-TC1400---J 3.OOOE-03 - VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 

PT-SWCSYS--Z 2.440E-03 - MISSILE RELATED FAILURE OF SALT WATER COOLING SYSTEM 

52 4.287E-05 4.794E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
U-B32SDGE--V 2.OOOE-01 - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
U-T22&T23--K 7.990E-04 - SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 

53 3.004E-05 3.360E-06 

D-MV11008--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

UT46-------K 1.120E-03 - MISSILE RELATED RACEWAY FAILURE



Page 11 System-Level Cutset Report for TNDDTTF3 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.118E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 15:58:56 

Cutset Cutset 

Rank Importance Probability 

54 2.912E-05 3.257E-06 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

U-DG2---- 1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

55 2.817E-05 3.150E-06 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-11008 FT OPEN ON DEMAND

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

U-C31202-- -P 3.OOOE-03 - BKR (CONTROL) 480V 1202 FT OPEN ON DEMAND 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

55 2.817E-05 3.150E-06 

D-MV1100B--P 3.000E-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-C31200--- N 3.OOOE-03 - BKR (CONTROL) 480V 1200 FT CLOSE ON DEMAND 

UT22-------Z 3.500E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

56 2.736E-05 3.060E-06 

D-FNE909---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G88) PER PROC 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
PT-SWCSYS--R 1.360E-04 - RANDOM FAILURE OF SALT WATER COOLING SYSTEM 

56 2.736E-05 3.060E-06 

D-FNE908---V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
D-FNE909---V 7.500E-01 - OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G8B) PER PROC 
PT-SWCSYS--R 1.360E-04 - RANDOM FAILURE OF SALT WATER COOLING SYSTEM 

57 2.683E-05 3.OOOE-06 

D-CV305----P 1.OOOE-04 - CHECK VLV VCC-305 FT OPEN ON DEM 
D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

57 2.683E-05 3.OOOE-06 

D-CV306----P 1.OOOE-04 - CHECK VLV 306 FT OPEN ON DEM 
D-MPG8B----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G88 PERPROCEDURE 

57 2.683E-05 3.OOOE-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-XV302----X 1.OOOE-04 - MANUAL VLV VCC-302 LEFT INOP POST-MAINT



Page 12 System-LeveL Cutset Report for TNDDTTF3 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.118E-01 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 15:58:56 

Cutset Cutset 

Rank Importance Probability 

57 2.683E-05 3.OOOE-06 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-XV303----X 1.0OOE-04 - MANUAL VLV VCC-303 LEFT INOP POST-MAINT 

58 2.427E-05 2.714E-06 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

59 2.382E-05 2.664E-06 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

D-MPG8B----M 3.700E-03 - CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.  

60 2.339E-05 2.616E-06 

D-MV1100D--P 3.0OOE-03 - MTR-OPERATED VLV MOV-1100D FT OPEN ON DEMAND 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

UTEPC------K 8.720E-04 - MISSILE RELATED RACEWAY FAILURE . 61 2.271E-05 2.539E-06 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 .IN MAINTENANCE 

U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

61 2.271E-05 2.539E-06 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

U-DG2 ---- 1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Charging System Cutset Summary 

F' 4 Tornado - LOOP 

R108-89-14-02



Page 1 System-Level Cutset Report for TNDDTLF4 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.412E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:28:22 

Cutset Cutset 

Rank Importance Probability 

1 1.693E-01 4.085E-02 

U-DGDSD--1DR 5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 9.204E-02 2.220E-02 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 9.204E-02 2.220E-02 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 9.204E-02 2.220E-02 

D-G8ADSD---V 3.OOOE-02 - OP FAILS TO CONNECT CHRG PUMP G-8A TO DSD DIESEL W/ PROC.  
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 9.204E-02 2.220E-02 

D-FNE908---V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 9.204E-02 2.220E-02 

D-E908B30--V 3.OOOE-02 - OP FAILS TO CONNECT MCC B30 TO FAN CLR E-908 PER PROCEDURE 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 9.204E-02 2.220E-02 

U-DGDSD--- -V 3.OOOE-02 - OPERATOR FAILS TO START DSD DIESEL 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

3 7.670E-02 1.850E-02 

U-DGDSD ---- S 2.500E-02 - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

4 4.009E-02 9.671E-03 

U-DGCCO001-R 9.671E-03 - COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 

5 3.229E-02 7.788E-03 

U-DGCCO002-S 7.788E-03 - COMMON CAUSE FAILURE -DG-S -- > 1 AND 2



Page 2 System-Level Cutset Report for TNDDTLF4 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.412E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:28:22 

Cutset Cutset 

Rank Importance Probability 

6 3.184E-02 7.680E-03 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
DTTKRWST-- -K 7.680E-03 - TORNADO INDUCED MISSILE FAILURE OF RWST 

7 2.025E-02 4.884E-03 

U-DGDSD--- -M 6.600E-03 - DSD DIESEL DOWN DUE TO MAINTENANCE 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

8 1.516E-02 3.656E-03 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTDSD------K 4.940E-03 - DSD DIESEL FAILURE DUE TO MISSILE IMPACT 

9 1.350E-02 3.257E-03 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

10 1.244E-02 3.OOOE-03 

D-MV1100C--N 3.OOOE-03 - MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 
D-MV1100C--Y 1.OOOE+00 - OPS FAILS TO RECOVER MOV-1100C 

11 1.135E-02 2.738E-03 

D-FNE908-- -M 3.700E-03 - FAN COOLER E-908 IN MAINTENANCE 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

12 1.125E-02 2.714E-03 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

13 1.053E-02 2.539E-03 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

13 1.053E-02 2.539E-03 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2---- 1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS



Page 3 System-LeveL Cutset Report for TNDDTLF4 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.412E-01 
Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 16:28:22 

Cutset Cutset 

Rank Importance ProbabiLity 

14 9.204E-03 2.220E-03 

D-FNE908---S 3.OOOE-03 - FAN E908 FT START ON DEMAND CHARGING LUBE OIL 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

14 9.204E-03 2.220E-03 

D-C21A403--N 3.OOOE-03 - BKR (CONTROL) 4160V 1A403 FT CLOSE ON DEMAND., 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

14 9.204E-03 2.220E-03 

D-MPG8A---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

14 9.204E-03 2.220E-03 

D-TC1400---J 3.OOOE-03 - VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

14 9.204E-03 2.220E-03 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE'FLOW FROM FCV-5051 TRAIN 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

14 9.204E-03 2.220E-03 

D-C33011---N 3.OOOE-03 - BKR (CONTROL) 480V 3011 FT CLOSE ON DEMAND 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

15 7.587E-03 1.830E-03 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
DTPPRWST---K 1.830E-03 - TORNADO INDUCED FAILURE OF PIPE SUCTION FROM RWST 

16 6.133E-03 1.479E-03 

U-IRYV30-1DI 1.999E-03 - INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

17 4.326E-03 1.043E-03 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTWPC------K 1.410E-03 - MISSILE RELATED RACEWAY FAILURE



Page 4 System-level Cutset Report for TNDDTLF4 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.412E-01 

Flag Set: DTLOOP 

This file was created on 8-2T-1990 at 16:28:22 

Cutset Cutset 

Rank Importance Probability 

18 3.731E-03 9.OOOE-04 

D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MPG8B--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

19 3.375E-03 8.140E-04 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTEPC------K 1.100E-03 - MISSILE RELATED RACEWAY FAILURE 

20 2.749E-03 6.630E-04 

D-005051---Z 1.000E+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

UT6306-----K 8.960E-04 - MISSILE RELATED RACEWAY FAILURE 

20 2.746E-03 6.624E-04 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

21 2.288E-03 5.520E-04 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

22 2.209E-03 5.328E-04 

D-FNE908-1DR 7.200E-04 - FAN E908 FT RUN FOR 24 HOURS CHARGING LUBE OIL 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

22 2.209E-03 5.328E-04 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

23 2.065E-03 4.980E-04 

U-T21------K 6.730E-04 - SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

24 1.841E-03 4.440E-04 

U-BY1------Z 6.000E-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 5 System-Level Cutset Report for TNDDTLF4 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event ProbabiLity: 2.412E-01 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 16:28:22 

Cutset Cutset 

Rank Importance Probability 

25 1.583E-03 3.818E-04 

UT22-------Z 7.400E-O1 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UT39-------K 5.160E-04 - MISSILE RELATED RACEWAY FAILURE 

26 1.281E-03 3.090E-04 

U-C2CC0002-N 3.090E-04 - COMMON CAUSE FAILURE -C2-N -- > 11014 AND 12C15 

27 1.244E-03 3.000E-04 

D-MS1100C--J 3.OOOE-04 - MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 
D-MS1100C--Y 1.OOOE+00 - OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 

28 1.061E-03 2.560E-04 

UTS6-------K 2.560E-04 - MISSILE RELATED RACEWAY FAILURE 

29 9.204E-04 2.220E-04 

D-MS1100B--J 3.OOOE-04 - MTR STARTER MOV-1100B FT ACTUATE ON DEMAND 
D-005051---Z 1.000E+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

30 7.338E-04 1.T70E-04 

U-C212C15--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

30 7.338E-04 1.770E-04 

U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

31 6.865E-04 1.656E-04 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2---- 1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

31 6.865E-04 1.656E-04 

U-C212C15--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

31 6.865E-04 1.656E-04 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS



Page 6 System-Level Cutset Report for TNDDTLF4 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.412E-01 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 16:28:22 

Cutset Cutset 

Rank Importance Probability 

31 6.865E-04 1.656E-04 

U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

32 5.721E-04 1.380E-04 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

32 5.721E-04 1.380E-04 

U-C212C15--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

32 5.721E-04 1.380E-04 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

32 5.721E-04 1.380E-04 

U-C212C15--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

33 5.430E-04 1.310E-04 

U-C211CO1--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

33 5.430E-04 1.310E-04 

U-C212C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

33 5.430E-04 1.310E-04 

U-C211AO2--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

33 5.430E-04 1.310E-04 

U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 7 System-level Cutset Report for TNDDTLF4 Data Fite 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.412E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:28:22 

Cutset Cutset 

Rank Importance Probability 

33 5.430E-04 1.310E-04 

U-C211CO1--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

33 5.430E-04 1.310E-04 

U-C211AO2--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

34 5.080E-04 1.225E-04 

U-C211C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

34 5.080E-04 1.225E-04 

U-C211CO1--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

34 5.080E-04 1.225E-04 

U-C211AO2--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

34 5.080E-04 1.225E-04 

U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

34 5.080E-04 1.225E-04 

U-C211AO2--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

34 5.080E-04 1.225E-04 

U-C212C01--U 3.000E-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 8 System-Level Cutset Report for TNDDTLF4 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event ProbabiLity: 2.412E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:28:22 

Cutset Cutset 
Rank Importance Probability 

35 4.602E-04 1.110E-04 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MPG8B----M 3.700E-03 - CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.  

36 4.234E-04 1.021E-04 

U-C211CO1--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND
U-DG1------m 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

36 4.234E-04 1.021E-04 

U-C211A02--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

36 4.234E-04 1.021E-04 

U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

36 4.234E-04 1.021E-04 

U-C212C01--U 3.000E-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

36 4.234E-04 1.021E-04 

U-C211CO1--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

36 4.234E-04 1.021E-04 

U-C211AO2--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

37 4.146E-04 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

D-XV425----X 1.OOOE-04 - MANUAL VLV CRS-425 LEFT INOP POST-MAINT 

0



Page 9 System-LeveL Cutset Report for TNDDTLF4 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.412E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:28:22 

Cutset Cutset 

Rank Importance Probability 

37 4.146E-04 1.OOOE-04 

D-CV301----P 1.OOOE-04 - CHECK VALVE CRS-301 FT OPEN ON DEMAND 

D-005051---Z 1.0OOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

37 4.146E-04 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

D-XV316----X 1.OOOE-04 - MANUAL VLV CRS-316 LEFT INOP POST-MAINT 

37 4.146E-04 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

D-XV388----P 1.OOOE-04 - MANUAL VLV VCC-388 FT OPEN ON DEMAND 

38 3.731E-04 9.OOOE-05 

D-C211CO7--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 

D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

38 3.731E-04 9.OOOE-05 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MPG8B ---- S 3.OOE-03 - MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING 

38 3.731E-04 9.OOE-05 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

D-MPG8B--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G88 PERPROCEDURE 

39 3.068E-04 7.400E-05 

D-CV306----P 1.0OOE-04 - CHECK VLV 306 FT OPEN ON DEN 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

39 3.068E-04 7.400E-05 

D-MXB31----N 1.OOOE-04 - MANUAL SWITCH B31 FAILS TO CLOSE 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

40 2.485E-04 5.994E-05 

D-MPG987-10R 8.100E-05 - MECH DRIVEN PP G987 FAILS TO RUN 24 HRS 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 10 System-Level Cutset Report for TNDDTLF4 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.412E-01 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 16:28:22 

Cutset Cutset 

Rank Importance Probability 

41 1.492E-04 3.600E-05 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

U-DG2------s 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

41 1.492E-04 3.600E-05 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

42 1.373E-04 3.312E-05 

U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

U-DG2---- 1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

43 1.256E-04 3.030E-05 

D-MV1100C--V 3.000E-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 

U-T22&T23--K 1.01OE-03 - SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 

44 1.144E-04 2.760E-05 

U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

U-DG2------m 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

45 9.950E-05 2.400E-05 

D-MV883--1D 2.400E-05 - MTR-OPERATED VLV MOV 883 FT REM OPEN 24 H RWST OUTLET 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

46 8.955E-05 2.160E-05 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B--1DR 7.200E-04 - MTR-DRIVEN PP G88 FT RUN FOR 24 HOURS CHARGING 

46 8.955E-05 2.160E-05 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
D-MPG8B ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

47 8.457E-05 2.040E-05 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
UT228------K 6.800E-04 - MISSILE RELATED RACEWAY FAILURE



Page 11 System-LeveL Cutset Report for TNDDTLF4 Data FiLe 
08-22-1990 

Top Event: DT-01-01 Top Event ProbabiLity: 2.412E-01 
FLag Set: DTLOOP 

This file was created on 8-21-1990 at 16:28:22 

Cutset Cutset 

Rank Importance Probability 

48 7.462E-05 1.800E-05 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

49 7.363E-05 1.776E-05 

U-BDD28--1DA 2.400E-05 - 125VDC BUS D28 SHORT CIRCUIT W/I 24 H 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

49 7.363E-05 1.776E-05 

U-B21C---1DA 2.400E-05 - 4160V BUS 1C SHORT CIRCUIT W/I 24 H 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

49 7.363E-05 1.776E-05 

U-T11----1DI 2.400E-05 - >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

49 7.363E-05 1.776E-05 

U-B31----1DA 2.400E-05 - 480V BUS 1 SHORT CIRCUIT 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

49 7.363E-05 1.776E-05 

U-B3B30--1DA 2.400E-05 - 480V BUS B30 SHORT CIRCUIT W/I 24 H 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

49 7.363E-05 1.776E-05 

U-B2A4---1DA 2.400E-05 - 4160V BUS A4 SHORT CIRCUIT W1I 24 H 
UT22-------Z 7.400E-O1 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

49 7.363E-05 1.776E-05 

U-T2X55--1DI 2.400E-05 - 4160V-480V XFMR X55 LOW/NO OUTPUT SIGNAL W/I 24 H 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

49 7.363E-05 1.776E-05 

U-B31/1B-1DA 2.400E-05 - 480V BUS 1/1B SHORT CIRCUIT W/I 24 H 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 12 System-LeveL Cutset Report for TNDDTLF4 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event ProbabiLity: 2.412E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:28:22 

Cutset Cutset 

Rank Importance Probability 

50 6.418E-05 1.548E-05 

D-MPG8A----U 3.000E-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
UT39-------K 5.160E-04 - MISSILE RELATED RACEWAY FAILURE



Charging System Cutset Summary 

F' 4 Tornado - PT 

R108-89-14-02



Page 1 System-LeveL Cutset Report for TNDDTTF4 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.137E-01 
Flag Set: DTLOOP 

This fiLe was created on 8-21,1990 at 16:19:25 

Cutset Cutset 

Rank Importance Probability 

1 1.911E-01 4.085E-02 

U-DGDSD--1DR 5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 1.039E-01 2.220E-02 

U-DGDSD--- -V 3.0OOE-02 - OPERATOR FAILS TO START DSD DIESEL 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 1.039E-01 2.220E-02 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 1.039E-01 2.220E-02 

D-E908B30--V 3.OOOE-02 - OP FAILS TO CONNECT MCC B30 TO FAN CLR E-908 PER PROCEDURE 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 1.039E-01 2.220E-02 

D-G8ADSD--- V 3.OOOE-02 - OP FAILS TO CONNECT CHRG PUMP G-8A TO DSD DIESEL W/ PROC.  
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 1.039E-01 2.220E-02 

D-FNE908 ---V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 1.039E-01 2.220E-02 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

3 8.657E-02 1.850E-02 

U-DGDSD ---- S 2.500E-02 - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

4 3.594E-02 7.680E-03 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
DTTKRWST--- K 7.680E-03 - TORNADO INDUCED MISSILE FAILURE OF RWST



Page 2 System-level Cutset Report for TNDDTTF4 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.137E-01 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 16:19:25 

Cutset Cutset 

Rank Importance Probability 

5 2.285E-02 4.884E-03 

U-DGDSD ---- M 6.600E-03 - DSD DIESEL DOWN DUE TO MAINTENANCE 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

6 1.711E-02 3.656E-03 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTDSD------K 4.940E-03 - DSD DIESEL FAILURE DUE TO MISSILE IMPACT 

7 1.404E-02 3.OOOE-03 

D-MV1100C--N 3.OOOE-03 - MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 
D-MV1100C--Y 1.OOOE+00 - OPS FAILS TO RECOVER MOV-1100C 

8 1.281E-02 2.738E-03 

D-FNE908 ---M 3.700E-03 - FAN COOLER E-908 IN MAINTENANCE 
UT22-------Z 7.400E-O1 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

9 1.039E-02 2.220E-03 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

9 1.039E-02 2.220E-03 

D-C21A403--N 3.OOOE-03 - BKR (CONTROL) 4160V 1A403 FT CLOSE ON DEMAND 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

9 1.039E-02 2.220E-03 

D-FNE908---S 3.OOOE-03 - FAN E908 FT START ON DEMAND CHARGING LUBE OIL 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

9 1.039E-02 2.220E-03 

D-C33011---N 3.OOOE-03 - BKR (CONTROL) 480V 3011 FT CLOSE ON DEMAND 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

9 1.039E-02 2.220E-03 

D-TC1400---J 3.OOOE-03 - VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 
UT22-------Z 7.400E-O1 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 3 System-Level Cutset Report for TNDDTTF4 Data FiLe 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.137E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:19:25 

Cutset Cutset 

Rank Importance Probability 

10 8.564E-03 1.830E-03 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

DTPPRWST---K 1.830E-03 - TORNADO INDUCED FAILURE OF PIPE SUCTION FROM RWST 

11 6.922E-03 1.479E-03 

U-IRYV3O-1DI 1.999E-03 - INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

12 5.194E-03 1.110E-03 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

U-OOSDG&E--Z 5.OOOE-01 - SDG&E LINE UNAVAILABLE 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

13 4.883E-03 1.043E-03 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

UTWPC------K 1.410E-03 - MISSILE RELATED RACEWAY FAILURE 

14 4.212E-03 9.OOOE-04 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MPG8B ----U 3.0OOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

15 3.809E-03 8.140E-04 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTEPC------K 1.100E-03 - MISSILE RELATED RACEWAY FAILURE 

16 2.493E-03 5.328E-04 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

16 2.493E-03 5.328E-04 

D-FNE908-1DR 7.200E-04 - FAN E908 FT RUN FOR 24 HOURS CHARGING LUBE OIL 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

17 2.330E-03 4.980E-04 

U-T21------K 6.730E-04 - SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 4 System-leveL Cutset Report for TNDDTTF4 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.137E-01 

Flag Set: DTLOOP 

This fite was created on 8-21-1990 at 16:19:25 

Cutset Cutset 

Rank Importance Probability 

18 2.078E-03 4.440E-04 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

U-B32SDGE--V 2.OOOE-01 - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

19 1.787E-03 3.818E-04 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

UT39-------K 5.160E-04 - MISSILE RELATED RACEWAY FAILURE 

20 1.551E-03 3.315E-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

U-OOSDG&E--Z 5.000E-01 - SDG&E LINE UNAVAILABLE 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

UT6306-----K 8.960E-04 - MISSILE RELATED RACEWAY FAILURE 

21 1.404E-03 3.OOOE-04 

D-MS1100C--J 3.OOOE-04 - MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 

D-MS1100C--Y 1.OOOE+00 - OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 

22 1.198E-03 2.560E-04 

UT56-------K 2.560E-04 - MISSILE RELATED RACEWAY FAILURE 

23 6.205E-04 1.326E-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-B32SDGE--V 2.OOOE-01 - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UT6306-----K 8.960E-04 - MISSILE RELATED RACEWAY FAILURE 

24 5.194E-04 1.110E-04 

D-MS1100B--J 3.OOOE-04 - MTR STARTER MOV-1100B FT ACTUATE ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-OOSDG&E--Z 5.OOOE-01 - SDG&E LINE UNAVAILABLE 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

24 5.194E-04 1.110E-04 

D-MPG8A---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B----M 3.700E-03 - CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.



Page 5 System-level Cutset Report for TNDDTTF4 Data FiLe 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.137E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:19:25 

Cutset Cutset 

Rank Importance Probability 

25 4.680E-04 1.000E-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

D-XV388----P 1.000E-04 - MANUAL VLV VCC-388 FT OPEN ON DEMAND 

25 4.680E-04 1.OOOE-04 

D-005051---Z 1.000E+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

D-XV316----X 1.000E-04 - MANUAL VLV CRS-316 LEFT INOP POST-MAINT 

25 4.680E-04 1.OOOE-04 

D-005051---Z 1.000E+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

D-XV425----X 1.OOOE-04 - MANUAL VLV CRS-425 LEFT INOP POST-MAINT 

25 4.680E-04 1.OOOE-04 

D-CV301----P 1.000E-04 - CHECK VALVE CRS-301 FT OPEN ON DEMAND 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

26 4.212E-04 9.000E-05 

D-MPG8A---- -S 3.000E-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

D-MPG8B---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

26 4.212E-04 9.000E-05 

D-MPG8A---- U 3.000E-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B---- -S 3.000E-03 - MTR-DRIVEN PP G88 FT START ON DEMAND CHARGING 

26 4.212E-04 9.000E-05 

D-C211CO7--N 3.000E-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-MPG8A--- -U 3.000E-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

27 3.463E-04 7.400E-05 

D-CV306----P 1.OOOE-04 - CHECK VLV 306 FT OPEN ON DEM 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

27 3.463E-04 7.400E-05 

D-MXB31----N 1.OOOE-04 - MANUAL SWITCH 931 FAILS TO CLOSE 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 6 System-level Cutset Report for TNDDTTF4 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.137E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:19:25 

Cutset Cutset 

Rank Importance Probability 

28 2.805E-04 5.994E-05 

D-MPG987-1DR 8.100E-05 - MECH DRIVEN PP G987 FAILS TO RUN 24 HRS 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

29 2.078E-04 4.440E-05 

D-MS1100B--J 3.OOOE-04 - MTR STARTER MOV-1100B FT ACTUATE ON DEMAND 

D-005051---Z 1.000E+60 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

U-B32SDGE--V 2.OOOE-01 - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

30 1.123E-04 2.400E-05 

D-MV883--1DQ 2.400E-05 - MTR-OPERATED VLV MOV 883 FT REM OPEN 24 H RWST OUTLET 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

31 1.011E-04 2.160E-05 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

D-MPG8B---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE . 31 1.011E-04 2.160E-05 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B--1DR 7.200E-04 - MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 

32 9.546E-05 2.040E-05 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
UT22B------K 6.800E-04 - MISSILE RELATED RACEWAY FAILURE 

33 8.423E-05 1.800E-05 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-BY1------Z 6.000E-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

34 8.311E-05 1.776E-05 

U-T2X55--1DI 2.400E-05 - 4160V-480V XFMR X55 LOW/NO OUTPUT SIGNAL W/I 24 H 
UT22-------Z 7.400E-O1 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

34 8.311E-05 1.776E-05 

U-B31----1DA 2.400E-05 - 480V BUS 1 SHORT CIRCUIT 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 7 System-Level Cutset Report for TNDDTTF4 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.137E-01 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 16:19:25 

Cutset Cutset 

Rank Importance Probability 

34 8.311E-05 1.776E-05 

U-BDD28--1DA 2.400E-05 - 125VDC BUS D28 SHORT CIRCUIT W/I 24 H 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

34 8.311E-05 1.776E-05 

U-T11----1DI 2.400E-05 - >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 

UT22-------Z 7.400E-O1 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

34 8.311E-05 1.776E-05 

U-B2A4--- 1DA 2.400E-05 - 4160V BUS A4 SHORT CIRCUIT W/I 24 H 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

34 8.311E-05 1.776E-05 

U-B3B30--1DA 2.400E-05 - 480V BUS 830 SHORT CIRCUIT W/I 24 H 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

34 8.311E-05 1.776E-05 

U-B31/1B-1DA 2.400E-05 - 480V BUS 1/1B SHORT CIRCUIT W/I 24 H 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

34 8.311E-05 1.776E-05 

U-B21C---1DA 2.400E-05 - 4160V BUS 1C SHORT CIRCUIT W/I 24 H 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

35 7.244E-05 1.548E-05 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
UT39-------K 5.160E-04 - MISSILE RELATED RACEWAY FAILURE 

36 7.089E-05 1.515E-05 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
U-OOSDG&E--Z 5.000E-01 - SDG&E LINE UNAVAILABLE 

U-T22&T23--K 1.010E-03 - SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 

37 5.644E-05 1.206E-05 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
UT22A------K 4.020E-04 - MISSILE RELATED RACEWAY FAILURE



Page 8 System-level Cutset Report for TNDDTTF4 Data File 
08-22-1990.  

Top Event: DT-01-01 Top Event Probability: 2.137E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:19:25 

Cutset Cutset 

Rank Importance Probability 

38 5.194E-05 1.110E-05 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

D-MPG8B----M 3.700E-03 - CHRG PUMP G-88 OUT OF SERVICE FOR MAINT.  

39 5.138E-05 1.098E-05 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 

UT22D------K 3.660E-04 - MISSILE RELATED RACEWAY FAILURE 

40 4.526E-05 9.671E-06 

U-DGCCO001-R 9.671E-03 - COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 
U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

41 4.240E-05 9.060E-06 

D-MPG8A ----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

UTPB56AF-- -K 3.020E-04 - MISSILE RELATED RACEWAY FAILURE 

42 4.212E-05 9.OOOE-06 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 

D-MV1100D--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100D FT OPEN ON DEMAND 

D-005051---Z 1.000E+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

42 4.212E-05 9.000E-06 

D-C211CO7--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

42 4.212E-05 9.OOOE-06 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

D-MPG8B----S 3.OOOE-03 - MTR-DRIVEN PP G88 FT START ON DEMAND CHARGING 

43 3.594E-05 7.680E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
UT22C------K 2.560E-04 - MISSILE RELATED RACEWAY FAILURE 

44 3.117E-05 6.660E-06 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-005051---Z 1.000E+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-C31202--- P 3.OOOE-03 - BKR (CONTROL) 480V 1202 FT OPEN ON DEMAND 
UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 9 System-Level Cutset Report for TNDDTTF4 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.137E-01 

Flag Set: DTLOOP 

C e CThis 
file was created on 

8-21-1990 at 16:19:25 

Cutset Cutset 

Rank Importance Probability 

44 3.117E-05 6.660E-06 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-11008 FT OPEN ON DEMAND 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

U-C31200--- N 3.OOOE-03 - BKR (CONTROL) 480V 1200 FT CLOSE ON DEMAND 

UT22-------Z 7.400E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

45 2.836E-05 6.060E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
U-B32SDGE--V 2.OOOE-01 - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  

U-T22&T23--K 1.01OE-03 - SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 

46 1.993E-05 4.260E-06 

D-MV11008--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

UT46-------K 1.420E-03 - MISSILE RELATED RACEWAY FAILURE



Charging System Cutset Summary 

F 5 Tornado - LOOP 

R108-89-14-02



Page 1 System-Level Cutset Report for TNDDTLF5 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.874E-01 

Flag Set: OTLOOP 

This file was created on 8-21-1990 at 16:44:55 

Cutset Cutset 

Rank Importance Probability 

1 1.786E-01 5.134E-02 

U-DGDSD--1DR 5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 9.707E-02 2.790E-02 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 9.707E-02 2.790E-02 

D-FNE908 ---V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 9.707E-02 2.790E-02 

D-MPG8A--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 9.707E-02 2.790E-02 

U-DGDSD--- -V 3.OOOE-02 - OPERATOR FAILS TO START DSD DIESEL 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 9.707E-02 2.790E-02 

D-G8ADSD---V 3.OOOE-02 - OP FAILS TO CONNECT CHRG PUMP G-8A TO DSD DIESEL PER PROC.  
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 9.707E-02 2.790E-02 

D-E908B30--V 3.OOOE-02 - OP FAILS TO CONNECT MCC B30 TO FAN CLR E-908 PER PROCEDURE 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

3 8.089E-02 2.325E-02 

U-DGDSD ---- S 2.500E-02 - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

4 3.365E-02 9.671E-03 

U-DGCCO001-R 9.671E-03 - COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 

5 3.256E-02 9.360E-03 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
DTTKRWST--- K 9.360E-03 - TORNADO INDUCED MISSILE FAILURE OF RWST



Page 2 System-Level Cutset Report for TNDDTLF5 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.874E-01 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 16:44:55 

Cutset Cutset 

Rank Importance Probability 

6 2.710E-02 7.788E-03 

U-DGCCO002-S 7.788E-03 - COMMON CAUSE FAILURE -DG-S -- > 1 AND 2 

7 2.136E-02 6.138E-03 

U-DGDSD ----M 6.600E-03 - DSD DIESEL DOWN DUE TO MAINTENANCE 

UT22-------Z 9.300E-O1 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

8 1.948E-02 5.599E-03 

UT22-------Z 9.300E-O1 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

UTDSD------K 6.020E-03 - DSD DIESEL FAILURE DUE TO MISSILE IMPACT 

9 1.197E-02 3.441E-03 

D-FNE908---M 3.700E-03 - FAN COOLER E-908 IN MAINTENANCE 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

10 1.133E-02 3.257E-03 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

11 1.044E-02 3.000E-03 

D-MV1100C--N 3.OOOE-03 - MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 

D-MV1100C--Y 1.OOOE+00 - OPS FAILS TO RECOVER MOV-1100C 

12 9.707E-03 2.790E-03 

D-C21A403--N 3.OOOE-03 - BKR (CONTROL) 4160V 1A403 FT CLOSE ON DEMAND 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

12 9.707E-03 2.790E-03 

D-MPG8A ---- S 3.000E-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

12 9.707E-03 2.790E-03 

D-C33011---N 3.OOOE-03 - BKR (CONTROL) 480V 3011 FT CLOSE ON DEMAND 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 3 System-level Cutset Report for TNDDTLF5 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.874E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:44:55 

Cutset Cutset 
Rank Importance Probability 

12 9.707E-03 2.790E-03 

D-MV11O0B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

12 9.707E-03 2.790E-03 

D-TC1400---J 3.OOOE-03 - VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

12 9.707E-03 2.790E-03 

D-FNE908--- S 3.OOOE-03 - FAN E908 FT START ON DEMAND CHARGING LUBE OIL 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

13 9.442E-03 2.714E-03 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

14 8.834E-03 2.539E-03 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

14 8.834E-03 2.539E-03 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2---- 1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

15 7.759E-03 2.230E-03 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
DTPPRWST--- K 2.230E-03 - TORNADO INDUCED FAILURE OF PIPE SUCTION FROM RWST 

16 6.468E-03 1.859E-03 

U-IRYV30-1DI 1.999E-03 - INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

17 5.565E-03 1.600E-03 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTWPC------K 1.720E-03 - MISSILE RELATED RACEWAY FAILURE 

0



Page 4 System-Level Cutset Report for TNDDTLF5 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.874E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:44:55 

Cutset Cutset 

Rank Importance Probability 

18 4.336E-03 1.246E-03 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

UTEPC------K 1.340E-03 - MISSILE RELATED RACEWAY FAILURE 

19 3.131E-03 9.OOOE-04 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MPG8B ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

20 2.653E-03 7.626E-04 

U-T21------K 8.200E-04 - SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

21 2.330E-03 6.696E-04 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

21 2.330E-03 6.696E-04 

D-FNE908-1DR 7.200E-04 - FAN E908 FT RUN FOR 24 HOURS CHARGING LUBE OIL 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

22 2.305E-03 6.624E-04 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

23 2.035E-03 5.850E-04 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UT39-------K 6.290E-04 - MISSILE RELATED RACEWAY FAILURE 

24 1.941E-03 5.580E-04 

U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

25 1.920E-03 5.520E-04 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

26 1.085E-03 3.120E-04 

UT56-------K 3.120E-04 - MISSILE RELATED RACEWAY FAILURE



Page 5 System-Level Cutset Report for TNDDTLF5 Data FiLe 

08-22-1990 

Top Event: DT-01-01 Top Event ProbabiLity: 2.874E-01 

Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 16:44:55 

Cutset Cutset 

Rank Importance ProbabiLity 

27 1.075E-03 3.090E-04 

U-C2CCO002-N 3.090E-04 - COMMON CAUSE FAILURE -C2-N -- 11C14 AND 12015 

28 1.044E-03 3.OOE-04 

D-MS1100C--J 3.O0E-04 - MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 

D-MS1100C--Y 1.OOE+00 - OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 

29 9.707E-04 2.790E-04 

D-MS1100B--J 3.OOOE-04 - MTR STARTER MOV-1100B FT ACTUATE ON DEMAND 

D-005051---Z 1.OOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

30 6.158E-04 1.770E-04 

U-C212C15--N 3.000E-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

30 6.158E-04 1.770E-04 

U-C212C15--U 3.000E-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

31 5.761E-04 1.656E-04 

U-C212C15--U 3.OOE-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

31 5.761E-04 1.656E-04 

U-C211C14--U 3.O0E-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

31 5.761E-04 1.656E-04 

U-C212C15--N 3.O0E-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

31 5.761E-04 1.656E-04 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2----1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS



Page 6 System-Level Cutset Report for TNDDTLF5 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.874E-01 

Flag Set: DTLOOP .  
This file was created on 8-21-1990 at 16:44:55 

Cutset Cutset 

Rank Importance Probability 

32 5.727E-04 1.646E-04 

U-C211CO1--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

32 5.727E-04 1.646E-04 

U-C211AO2--U 3.000E-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

32 5.727E-04 1.646E-04 

U-C212C01--N' 3.000E-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

32 5.727E-04 1.646E-04 

U-C212C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

32 5.727E-04 1.646E-04 

U-C211AO2--N 3.OOOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 

U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 
UT22-------Z 9.300E-01 - WIND RELATED-WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

32 5.727E-04 1.646E-04 

U-C211CO1--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------S 5.900E-02 - DIESEL GENERATOR 1 FT START ON DEMAND 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

33 5.358E-04 1.540E-04 

U-C212C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

33 5.358E-04 1.540E-04 

U-C212CO1--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 7 System-Level Cutset Report for TNDDTLF5 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.874E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:44:55 

Cutset Cutset 

Rank Importance Probability 

33 5.358E-04 1.540E-04 

U-C211AO2--N 3.OOOE-03 - BKR (CONTROL) 4160V 11AO2 FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

33 5.358E-04 1.540E-04 

U-C211CO1--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

33 5.358E-04 1.540E-04 

U-C211C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

33 5.358E-04 1.540E-04 

U-C211AO2--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1----1DR 5.520E-02 - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

34 4.801E-04 1.380E-04 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------m 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

34 4.801E-04 1.380E-04 

U-C212C15--U 3.000E-03 - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

34 4.801E-04 1.380E-04 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

34 4.801E-04 1.380E-04 

U-C212C15--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE



Page 8 System-Level Cutset Report for TNDDTLF5 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.874E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:44:55 

Cutset Cutset 

Rank Importance Probability 

35 4.465E-04 1.283E-04 

U-C211AO2--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE CKT BKR 11A02 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

35 4.465E-04 1.283E-04 

U-C211C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------m 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

35 4.465E-04 1.283E-04 

U-C212C01--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 

U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

35 4.465E-04 1.283E-04 

U-C212C01--N 3.OOOE-03 - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

35 4.465E-04 1.283E-04 

U-C211AO2--N 3.OOE-03 - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

35 4.465E-04 1.283E-04 

U-C211CO1--U 3.OOOE-03 - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------M 4.600E-02 - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

36 3.862E-04 1.110E-04 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B----M 3.700E-03 - CHRG PUMP G-88 OUT OF SERVICE FOR MAINT.  

37 3.527E-04 1.014E-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UT6306-----K 1.090E-04 - MISSILE RELATED RACEWAY FAILURE



Page 9 System-Level Cutset Report for TNDDTLF5 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.874E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:44:55 

Cutset Cutset 

Rank Importance Probability 

38 3.479E-04 1.OOOE-04 

D-CV301----P 1.OOOE-04 - CHECK VALVE CRS-301 FT OPEN ON DEMAND 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

38 3.479E-04 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

D-XV388----P 1.OOOE-04 - MANUAL VLV VCC-388 FT OPEN ON DEMAND 

38 3.479E-04 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

D-XV425----X 1.OOOE-04 - MANUAL VLV CRS-425 LEFT INOP POST-MAINT 

38 3.479E-04 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

D-XV316----X 1.OOOE-04 - MANUAL VLV CRS-316 LEFT INOP POST-MAINT 

39 3.236E-04 9.300E-05 

D-MXB31----N 1.OOOE-04 - MANUAL SWITCH B31 FAILS TO CLOSE 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

39 3.236E-04 9.300E-05 

D-CV306----P 1.OOOE-04 - CHECK VLV 306 FT OPEN ON DEM 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

40 3.131E-04 9.OOOE-05 

D-C211CO7--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

40 3.131E-04 9.OOOE-05 

D-MPG8A---- -S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG8B--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

40 3.131E-04 9.OOOE-05 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG88 ---- S 3.OOOE-03 - MTR-DRIVEN PP G88 FT START ON DEMAND CHARGING



Page 10 System-Level Cutset Report for TNDDTLF5 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.874E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:44:55 

Cutset Cutset 

Rank Importance Probability 

41 2.621E-04 7.533E-05 

D-MPG987-1DR 8.100E-05 - MECH DRIVEN PP G987 FAILS TO RUN 24 HRS 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

42 1.284E-04 3.690E-05 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 

U-T22&T23--K 1.230E-03 - SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 

43 1.252E-04 3.600E-05 

U-C211C14--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

43 1.252E-04 3.600E-05 

U-C211C14--U 3.OOOE-03 - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

U-DG2------S 1.200E-02 - DIESEL GENERATOR 2 FT START ON DEMAND 

44 1.152E-04 3.312E-05 

U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

U-DG2 ---- 1DR 5.520E-02 - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

45 9.602E-05 2.760E-05 

U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-DG2------M 4.600E-02 - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

46 8.726E-05 2.508E-05 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
UT22B------K 8.360E-04 - MISSILE RELATED RACEWAY FAILURE 

47 8.350E-05 2.400E-05 

D-MV883--1DQ 2.400E-05 - MTR-OPERATED VLV MOV 883 FT REM OPEN 24 H RWST OUTLET 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

48 7.765E-05 2.232E-05 

U-T2X55--1DI 2.400E-05 - 4160V-480V XFMR X55 LOW/NO OUTPUT SIGNAL W/I 24 H 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 11 System-Level Cutset Report for TNDDTLF5 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.874E-01 
Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:44:55 

Cutset Cutset 

Rank Importance Probability 

48 7.765E-05 2.232E-05 

U-B31----1DA 2.400E-05 - 480V BUS 1 SHORT CIRCUIT 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

48 7.765E-05 2.232E-05 

U-B2A4---1DA 2.400E-05 - 4160V BUS A4 SHORT CIRCUIT W/I 24 H 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

48 7.765E-05 2.232E-05 

U-T11----1DI 2.400E-05 - >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/1 24 H 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

48 7.765E-05 2.232E-05 

U-B21C---1DA 2.400E-05 - 4160V BUS 1C SHORT CIRCUIT W/I 24 H 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

48 7.765E-05 2.232E-05 

U-B3830--1DA 2.400E-05 - 480V BUS B30 SHORT CIRCUIT W/I 24 H 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

48 7.765E-05 2.232E-05 

U-BDD28--1DA 2.400E-05 - 125VDC BUS D28 SHORT CIRCUIT W/I 24 H 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

48 7.765E-05 2.232E-05 

U-B31/1B-1DA 2.400E-05 - 480V BUS 1/1B SHORT CIRCUIT W/I 24 H 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

49 7.515E-05 2.160E-05 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B--1DR 7.200E-04 - MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 

49 7.515E-05 2.160E-05 

D-MPG8A--10R 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
D-MPG8B ----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G88 PERPROCEDURE 

0



Page 12 System-Level Cutset Report for TNDDTLF5 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.874E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:44:55 

Cutset Cutset 

Rank Importance Probability 

50 6.565E-05 1.887E-05 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
UT39-------K 6.290E-04 - MISSILE RELATED RACEWAY FAILURE 

51 6.262E-05 1.800E-05 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT



Charging System Cutset Summary 

F' 5 Tornado - PT 
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Page 1 System-Level Cutset Report for TNDDTTF5 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.611E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:31:59 

Cutset Cutset 

Rank Importance Probability 

1 1.966E-01 5.134E-02 

U-DGDSD--1DR 5.520E-02 - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 1.069E-01 2.790E-02 

D-MPG8A ----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 1.069E-01 2.790E-02 

U-DGDSD---- V 3.OOOE-02 - OPERATOR FAILS TO START DSD DIESEL 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 1.069E-01 2.790E-02 

D-E908B30--V 3.OOOE-02 - OP FAILS TO CONNECT MCC B30 TO FAN CLR E-908 PER PROCEDURE 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 1.069E-01 2.790E-02 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 1.069E-01 2.790E-02 

D-G8ADSD ---V 3.OOOE-02 - OP FAILS TO CONNECT CHRG PUMP G-8A TO DSD DIESEL PER PROC.  
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

2 1.069E-01 2.790E-02 

D-FNE908--- V 3.OOOE-02 - OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

3 8.906E-02 2.325E-02 

U-DGDSD---- S 2.500E-02 - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

4 3.585E-02 9.360E-03 

D-005051---Z 1.000E+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
DTTKRWST---K 9.360E-03 - TORNADO INDUCED MISSILE FAILURE OF RWST



Page 2 System-level Cutset Report for TNDDTTF5 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.611E-01 
Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 16:31:59 

Cutset Cutset 

Rank Importance Probability 

5 2.351E-02 6.138E-03 

U-DGDSD----M 6.600E-03 - DSD DIESEL DOWN DUE TO MAINTENANCE 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

6 2.145E-02 5.599E-03 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS-RACEWAYS 
UTDSD------K 6.020E-03 - DSD DIESEL FAILURE DUE TO MISSILE IMPACT 

7 1.318E-02 3.441E-03 

D-FNE908---M 3.700E-03 - FAN COOLER E-908 IN MAINTENANCE 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

8 1.149E-02 3.OOOE-03 

D-MV1100C--N 3.OOOE-03 - MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 
D-MV1100C--Y 1.OOOE+00 - OPS FAILS TO RECOVER MOV-1100C 

9 1.069E-02 2.790E-03 

D-C33011---N 3.OOOE-03 - BKR (CONTROL) 480V 3011 FT CLOSE ON DEMAND 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

9 1.069E-02 2.790E-03 

D-C21A403--N 3.OOOE-03 - BKR (CONTROL) 4160V 1A403 FT CLOSE ON DEMAND 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

9 1.069E-02 2.790E-03 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

9 1.069E-02 2.790E-03 

D-FNE908-- -S 3.OOOE-03 - FAN E908 FT START ON DEMAND CHARGING LUBE OIL 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

9 1.069E-02 2.790E-03 

D-TC1400---J 3.OOOE-03 - VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 
UT22-------Z 9.300E-O1 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 3 System-LeveL Cutset Report for TNDDTTF5 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.611E-01 
Flag Set: DTLOOP 

e CThis 
file was created 

on 8-21-1990 at 16:31:59 

Cutset Cutset 

Rank Importance Probability 

10 8.542E-03 2.230E-03 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

DTPPRWST--- K 2.230E-03 - TORNADO INDUCED FAILURE OF PIPE SUCTION FROM RWST 

11 7.121E-03 1.859E-03 

U-IRYV30-1DI 1.999E-03 - INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

12 6.127E-03 1.600E-03 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTWPC------K 1.720E-03 - MISSILE RELATED RACEWAY FAILURE 

13 5.343E-03 1.395E-03 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-OOSDG&E--Z 5.OOOE-01 - SDG&E LINE UNAVAILABLE 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

14 4.774E-03 1.246E-03 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTEPC------K 1.340E-03 - MISSILE RELATED RACEWAY FAILURE 

15 3.447E-03 9.OOOE-04 

D-MPG8A---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B--- -U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

16 2.921E-03 7.626E-04 

U-T21------K 8.200E-04 - SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

17 2.565E-03 6.696E-04 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

17 2.565E-03 6.696E-04 

D-FNE908-1DR 7.200E-04 - FAN E908 FT RUN FOR 24 HOURS CHARGING LUBE OIL 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 4 System-Level Cutset Report for TNDDTTF5 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.611E-01 
Flag Set: DTLOOP 

This fiLe was created on 8-21-1990 at 16:31:59 

Cutset Cutset 

Rank Importance Probability 

18 2.241E-03 5.850E-04 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UT39-------K 6.290E-04 - MISSILE RELATED RACEWAY FAILURE 

19 2.137E-03 5.580E-04 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-832SDGE--V 2.OOOE-01 - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

20 1.195E-03 3.120E-04 

UT56-------K 3.120E-04 - MISSILE RELATED RACEWAY FAILURE 

21 1.149E-03 3.OOOE-04 

D-MS1100C--J 3.OOOE-04 - MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 
D-MS1100C--Y 1.OOOE+00 - OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 

22 5.343E-04 1.395E-04 

D-MS1100B--J 3.OOOE-04 - MTR STARTER MOV-1100B FT ACTUATE ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-OOSDG&E--Z 5.OOOE-01 - SDG&E LINE UNAVAILABLE 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

23 4.252E-04 1.110E-04 

D-MPG8A ----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B---- M 3.700E-03 - CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.  

24 3.830E-04 1.OOOE-04 

D-CV301----P 1.OOOE-04 - CHECK VALVE CRS-301 FT OPEN ON DEMAND 
D-OO5051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

24 3.830E-04 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV388----P 1.OOOE-04 - MANUAL VLV VCC-388 FT OPEN ON DEMAND 

24 3.830E-04 1.000E-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
D-XV316----X 1.OOOE-04 - MANUAL VLV CRS-316 LEFT INOP POST-MAINT



Page 5 System-level Cutset Report for TNDDTTF5 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.611E-01 
Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:31:59 

Cutset Cutset 

Rank Importance Probability 

24 3.830E-04 1.OOOE-04 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

D-XV425----X 1.OOOE-04 - MANUAL VLV CRS-425 LEFT INOP POST-MAINT 

25 3.562E-04 9.300E-05 

D-CV306----P 1.OOOE-04 - CHECK VLV 306 FT OPEN ON DEM 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

25 3.562E-04 9.300E-05 

D-MXB31----N 1.OOOE-04 - MANUAL SWITCH B31 FAILS TO CLOSE 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

26 3.447E-04 9.OOOE-05 

D-MPG8A---- -S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

D-MPG8B ---- U 3.000E-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

26 3.447E-04 9.OOOE-05 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MPG8B---- S 3.OOOE-03 - MTR-DRIVEN PP G88 FT START ON DEMAND CHARGING 

26 3.447E-04 9.OOOE-05 

D-C211CO7--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

27 2.885E-04 7.533E-05 

D-MPG987-1DR 8.100E-05 - MECH DRIVEN PP G987 FAILS TO RUN 24 HRS 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

28 2.137E-04 5.580E-05 

D-MS1100B--J 3.OOOE-04 - MTR STARTER MOV-1100B FT ACTUATE ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-B32SDGE--V 2.OOOE-01 - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

29 1.941E-04 5.069E-05 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-OOSDG&E--Z 5.OOOE-01 - SDG&E LINE UNAVAILABLE 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UT6306-----K 1.090E-04 - MISSILE RELATED RACEWAY FAILURE



Page 6 System-Level Cutset Report for TNDDTTF5 Data FiLe 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.611E-01 

Flag Set: DTLOOP 

t tt tTh is fiLe was created 
on 8 -21-1990 at 16 :3 

1:59 

Cutset Cutset 

Rank Importance Probability 

30 9.607E-05 2.508E-05 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 

UT22B------K 8.360E-04 - MISSILE RELATED RACEWAY FAILURE 

31 9.193E-05 2.400E-05 

D-MV883--1DQ 2.400E-05 - MTR-OPERATED VLV MOV 883 FT REM OPEN 24 H RWST OUTLET 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

32 8.550E-05 2.232E-05 

U-BDD28--1DA 2.400E-05 - 125VDC BUS D28 SHORT CIRCUIT W/I 24 H 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

32 8.550E-05 2.232E-05 

U-T2X55--1DI 2.400E-05 - 4160V-480V XFMR X55 LOW/NO OUTPUT SIGNAL W/I 24 H 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

32 8.550E-05 2.232E-05 

U-B3B30--1DA 2.400E-05 - 480V BUS B30 SHORT CIRCUIT W/I 24 H 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

32 8.550E-05 2.232E-05 

U-B31/1B-1DA 2.400E-05 - 480V BUS 1/18 SHORT CIRCUIT W/I 24 H 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

32 8.550E-05 2.232E-05 

U-T11----1DI 2.400E-05 - >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

32 8.550E-05 2.232E-05 

U-B21C---1DA 2.400E-05 - 4160V BUS 1C SHORT CIRCUIT W/I 24 H 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

32 8.550E-05 2.232E-05 

U-B2A4---1DA 2.400E-05 - 4160V BUS A4 SHORT CIRCUIT W/I 24 H 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 7 System-leveL Cutset Report for TNDDTTF5 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.611E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:31:59 

Cutset Cutset 

Rank Importance Probability 

32 8.550E-05 2.232E-05 

U-B31----1DA 2.400E-05 - 480V BUS 1 SHORT CIRCUIT 

UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

33 8.274E-05 2.160E-05 

D-MPG8A----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER-PROCEDURE 
D-MPG8B--1DR 7.200E-04 - MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 

33 8.274E-05 2.160E-05 

D-MPG8A--1DR 7.200E-04 - CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

D-MPG8B----U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

34 7.766E-05 2.027E-05 

D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

U-B32SDGE--V 2.OOOE-01 - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UT6306-----K 1.090E-04 - MISSILE RELATED RACEWAY FAILURE 

35 7.228E-05 1.887E-05 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
UT39-------K 6.290E-04 - MISSILE RELATED RACEWAY FAILURE 

36 7.067E-05 1.845E-05 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
U-OOSDG&E--Z 5.OOOE-01 - SDG&E LINE UNAVAILABLE 
U-T22&T23--K 1.230E-03 - SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 

37 6.895E-05 1.800E-05 

D-MPG8A ---- U 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
U-BY1------Z 6.OOOE-04 - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

38 5.642E-05 1.473E-05 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
UT22A------K 4.910E-04 - MISSILE RELATED RACEWAY FAILURE 

39 5.125E-05 1.338E-05 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
UT22D------K 4.460E-04 - MISSILE RELATED RACEWAY FAILURE



Page 8 System-Level Cutset Report for TNDDTTF5 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event ProbabiLity: 2.611E-01 
Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:31:59 

Cutset Cutset 

Rank Importance ProbabiLity 

40 4.252E-05 1.110E-05 

D-MPG8A---- s 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG88----M 3.700E-03 - CHRG PUMPG-8B OUT OF SERVICE FOR MAINT.  

41 4.229E-05 1.104E-05 

D-MPG8A---- -U. 3.OOOE-02 - OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
UTPB56AF---K 3.680E-04 - MISSILE RELATED RACEWAY FAILURE 

42 3.704E-05 9.671E-06 

U-DGCCO001-R 9.671E-03 - COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 
U-OOCNDLP--Z 1.OOOE-03 - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

43 3.585E-05 9.360E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
UT22C------K 3.120E-04 - MISSILE RELATED RACEWAY FAILURE 

44 3.447E-05 9.OOOE-06 

D-C211CO7--N 3.OOOE-03 - BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

44 3.447E-05 9.OOOE-06 

D-MV11008--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-MV1100D--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100D FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 

44 3.447E-05 9.OOOE-06 

D-MPG8A ---- S 3.OOOE-03 - MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MPG8B ---- S 3.OOOE-03 - MTR-DRIVEN PP GSB FT START ON DEMAND CHARGING 

45 3.206E-05 8.370E-06 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-C31202 ---P 3.OOOE-03 - BKR (CONTROL) 480V 1202 FT OPEN ON DEMAND 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 9 System-Level Cutset Report for TNDDTTF5 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.611E-01 

Flag Set: DTLOOP 

This file was created on 8-21-1990 at 16:31:59 

Cutset Cutset 
Rank Importance Probability 

45 3.206E-05 8.370E-06 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
U-C31200--- N 3.OOOE-03 - BKR (CONTROL) 480V 1200 FT CLOSE ON DEMAND 
UT22-------Z 9.300E-01 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

46 2.827E-05 7.380E-06 

D-MV1100C--V 3.OOOE-02 - OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
U-B32SDGE--V 2.OOOE-01 - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
U-T22&T23--K 1.230E-03 - SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 

47 1.988E-05 5.190E-06 

D-MV1100B--P 3.OOOE-03 - MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 
D-005051---Z 1.OOOE+00 - INADEQUATE FLOW FROM FCV-5051 TRAIN 
UT46-------K 1.730E-03 - MISSILE RELATED RACEWAY FAILURE



MSS Cutset Summary 

Base Case - LOOP 

R108-89-14-02B



Page 1 System-tevel Cutset Report for TNDITLBA Data File 
04-16-1990 

Top Event: IT-01-01 Top Event ProbabiLity: 3.440E-02 

This fiLe was created on 4-13-1990 at 07:57:43 

Cutset Cutset 

Rank Importance Probability 

1 .281E+00 .967E-02 

U-DGCCOO01-R - COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 

2 .226E+00 .779E-02 

U-DGCCO002-S - COMMON CAUSE FAILURE -DG-S -- > 1 AND 2 

3 .947E-01 .326E-02 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2----1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

4 .789E-01 .271E-02 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

5 .738E-01 .254E-02 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2 ---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

5 .738E-01 .254E-02 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------N - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

6 .193E-01 .662E-03 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 

7 .160E-01 .552E-03 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 

8 .898E-02 .309E-03 

U-C2CCOO02-N - COMMON CAUSE FAILURE -C2-N -- > iC14 AND 12C15 

9 .515E-02 .177E-03 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND



Page 2 System-Level Cutset Report for TNDITLBA Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.440E-02 

This file was created on 4-13-1990 at 07:57:43 

Cutset Cutset 

* Rank Importance Probability 

9 .515E-02 .177E-03 

U-C211CO1--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

9 .515E-02 .177E-03 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

9 .515E-02 .177E-03 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

9 .515E-02 .177E-03 

U-C211A02--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

9 .515E-02 .177E-03 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

9 .515E-02 .177E-03 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

9 .515E-02 .177E-03 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

10 .481E-02 .166E-03 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1---- 1OR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

* 10 .481E-02 .166E-03 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS



Page 3 System-Level Cutset Report for TNDITLBA Data File 04-16-1990 
Top Event: IT-01-01 Top Event Probability: 3.440E-02 

This fiLe was created on 4-13-1990 at 07:57:43 

Cutset Cutset 
Rank Importance Probability 

10 .481E-02 .166E-03 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

10 .481E-02 .166E-03 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
10 .481E-02 .166E-03 

U-C211A02--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

10 .481E-02 .166E-03 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2----1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

10 .481E-02 .166E-03 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

10 .481E-02 .166E-03 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

10 .481E-02 .166E-03 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
10 .481E-02 .166E-03 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
11 .401E-02 .138E-03 

U-C211AQ2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE



Page 4 System-Level Cutset Report for TNDITLBA Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.440E-02 

This file was created on 4-13-1990 at 07:57:43 

Cutset Cutset 
Rank Importance Probability 

11 .401E-02 .138E-03 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

11 .401E-02 .138E-03 

U-C211AO2--N - BKR (CONTROL) 4160V 11AO2 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

11 .401E-02 .138E-03 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

11 .401E-02 .138E-03 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1*-----M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

11 .401E-02 .138E-03 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

11 .401E-02 .138E-03 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1---*--M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

11 .401E-02 .138E-03 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1*----M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

11 .401E-02 .138E-03 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

11 .401E-02 .138E-03 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE



Page 5 System-Level Cutset Report for TNDITLBA Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.440E-02 

This file was created on 4-13-1990 at 07:57:43 

Cutset Cutset 
Rank Importance Probability 

12 .105E-02 .360E-04 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 

12 .105E-02 .360E-04 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2*-----S - DIESEL GENERATOR 2 FT START ON DEMAND 

13 .698E-03 .240E-04 

U-T11----l01 - >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 

13 .698E-03 .240E-04 

U-B21C---1DA - 4160V BUS TC SHORT CIRCUIT W/I 24 H 

13 .698E-03 .240E-04 

U-831/1B-1DA - 480V BUS 1/18 SHORT CIRCUIT W/I 24 H 

13 .698E-03 .240E-04 

U-B01----1DA - 120V BUS 1 SHORT CIRCUIT W/I 24 H 

14 .581E-03 .200E-04 

ITAVCV-77--N - AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 

14 .581E-03 .200E-04 

ITAVCV-78--N - AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 

14 .581E-03 .200E-04 

ITAVCV-76--N - AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 

14 .581E-03 .200E-04 

ITAVCV-79--N - AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 

15 .262E-03 .900E-05 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 

0II



Page 6 System-Level Cutset Report for TNDITLBA Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.440E-02 

This file was created on 4-13-1990 at 07:57:43 

Cutset Cutset 
Rank Importance Probability 

15 .262E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15- -U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

15 .262E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 

15 .262E-03 .900E-05 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

15 .262E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212CO1--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 

15 .262E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C01--N - BKR (CONTROL) 4160V 12CO1 FT CLOSE ON DEMAND 

15 .262E-03 .900E-05 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

15 .262E-03 .900E-05 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212CO1--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 

15 .262E-03 .900E-05 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

15 .262E-03 .900E-05 
U-C211CO1--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE



Page 7 System-tevel Cutset Report for TNDITLBA Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.440E-02 

This fiLe was created on 4-13-1990 at 07:57:43 

Cutset Cutset 

*hRank Importance Probability 

15 .262E-03 .900E-05 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

15 .262E-03 .900E-05 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

15 .262E-03 .900E-05 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

15 .262E-03 .900E-05 

U-C211CO1--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

15 .262E-03 .900E-05 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

16 .135E-03 .466E-05 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-WRDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 

17 .127E-03 .436E-05 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-WRDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 

17 .127E-03 .436E-05 

U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-WRDG1--1DA - CABLE WIRE FROM DG1 SHORT CIRCUIT W/I 24 H . 18 A06E-03 .363E-05 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-WRDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT WI 24 H



Page 8 System-Level Cutset Report for TNDITLBA Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.440E-02 

This fiLe was created on 4-13-1990 at 07:57:43 

Cutset Cutset 

Rank Importance Probability 

18 .106E-03 .363E-05 

U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-WRDG1--1DA - CABLE WIRE FROM DG1 SHORT CIRCUIT W/I 24 H 

19 .436E-04 .150E-05 

U-BY1----1JI - BATTERY 1 LOW/NO OUTPUT WI 24 HOURS 

19 .436E-04 .150E-05 

U-BO1----1JA - 120V BUS 1 SHORT CIRCUIT W/I 24 HOURS 

20 .412E-04 .142E-05 

U-B21B---1DA - 4160V BUS lB SHORT CIRCUIT W/I 24 H 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

20 .412E-04 .142E-05 

U-B21A-- -IDA - 4160V BUS 1A SHORT CIRCUIT W/I 24 H 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

20 .412E-04 .142E-05 

U-B22C--- IDA - 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

21 .385E-04 .132E-05 

U-822C --- IDA - 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

21 .385E-04 .132E-05 

U-B21B---1DA - 4160V BUS 18 SHORT CIRCUIT U/I 24 H 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

21 .385E-04 .132E-05 

U-B21A---1DA - 4160V BUS 1A SHORT CIRCUIT W/I 24 H 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

22 .321E-04 .110E-05 

U-B21A---1DA - 4160V BUS 1A SHORT CIRCUIT W/I 24 H 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE
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Cutset Cutset 

Rank Importance Probability 

22 .321E-04 .110E-05 

U-B22C--- 1DA - 4160V BUS 2C SHORT CIRCUIT WI 24 H 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

22 .321E-04 .110E-05 

U-B21B---1DA - 4160V BUS 1B SHORT CIRCUIT W/I 24 H 
U-DG1----*-M - DIESEL GENERATOR NO. 1 IN MAINTENANCE



MSS Cutset Summary 

Base Case - PT 

0 
Ri108-89-1 4-02B
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Top Event: IT-01-01 Top Event Probability: 2.112E-04 

This file was created on 4-13-1990 at 07:55:16 

Cutset Cutset 

Rank Importance Probability 

1 .114E+00 .240E-04 

U-T11----1DI - >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 

1 .114E+00 .240E-04 

U-B21C---1DA - 4160V BUS 1C SHORT CIRCUIT U/I 24 H 

1 .114E+00 .240E-04 

U-831/18-1DA - 480V BUS 1/18 SHORT CIRCUIT W/I 24 H 

1 .114E+00 .240E-04 

U-BD1----1DA - 120V BUS 1 SHORT CIRCUIT U/I 24 H 

2 .947E-01 .200E-04 

ITAVCV-77--N - AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 

2 .947E-01 .200E-04 

ITAVCV-78--N - AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 

2 .947E-01 .200E-04 

ITAVCV-79--N - AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 

2 .947E-01 .200E-04 

ITAVCV-76--N - AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 

3 .458E-01 .967E-05 

U-DGCCO001-R - COMMON CAUSE FAILURE -DG-R -- 1 AND 2 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

4 .369E-01 .779E-05 

U-DGCC0002-S - COMMON CAUSE FAILURE -DG-S -- > 1 AND 2 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

5 .154E-01 .326E-05 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2 ---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

0
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04-16-1990 

Top Event: IT-01-01 Top Event ProbabiLity: 2.112E-04 

This fiLe was created on 4-13-1990 at 07:55:16 

Cutset Cutset 
Rank Importance ProbabiLity 

6 .128E-01 .271E-05 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

7 .120E-01 .254E-05 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

7 .120E-01 .254E-05 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

8 .314E-02 .662E-06 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

9 .261E-02 .552E-06 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2--*-*-S - DIESEL GENERATOR 2 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

10 .146E-02 .309E-06 

U-C2CCO0O2-N - COMMON CAUSE FAILURE -C2-N -- > 11C14 AND 12015 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

11 .114E-02 .240E-06 

U-BCA---- 1DI - BATTERY CHARGER A LOW OR NO OUTPUT W/I 24 H 
U-BCD------V - OPER. FAILS TO SW. 125 VDC BUS 1 TO BATTERY CHARGER 8 

11 .114E-02 .240E-06 
U-BCA---- 1DI - BATTERY CHARGER A LOW OR NO OUTPUT W/I 24 H 
U-BCB------M - BATTERY CHARGER B IN TEST OR MAINTENANCE 

0
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04-16-1990 

Top Event: IT-01-01 Top Event Probability: 2.112E-04 

This file was created on 4-13-1990 at 07:55:16 

Cutset Cutset 

Rank Importance ProbabiLity 

12 .838E-03 .177E-06 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

12 .838E-03 .177E-06 

U-C211CO1--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

12 .838E-03 .177E-06 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

12 .838E-03 .177E-06 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

12 .838E-03 .177E-06 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

12 .838E-03 .177E-06 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

12 .838E-03 .177E-06 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE 
POWER GIVEN TURBINE TRIP 

12 .838E-03 .177E-06 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP
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Cutset Cutset 

Rank Importance Probability 

13 .784E-03 .166E-06 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

13 .784E-03 .166E-06 

U-C211CO1--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1---- 1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

13 .784E-03 .166E-06 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

13 .784E-03 .166E-06 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

13 .784E-03 .166E-06 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

13 .784E-03 .166E-06 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2---- 1R - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

13 .784E-03 .166E-06 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DGI ---- 1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

13 .784E-03 .166E-06 

U-C211A02--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP
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Cutset Cutset 
Rank Importance Probability 

13 .784E-03 .166E-06 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z- CONQITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

13 .784E-03 .166E-06 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .653E-03 .138E-06 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .653E-03 .138E-06 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .653E-03 .138E-06 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .653E-03 .138E-06 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .653E-03 .138E-06 

U-C211CO1--N - BKR (CONTROL) 4160V 11CO FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .653E-03 .138E-06 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 6 System-level Cutset Report for TNDITTBA Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 2.112E-04 

This file was created on 4-13-1990 at 07:55:16 

Cutset Cutset 

Rank Inportance Probability 

14 .653E-03 .138E-06 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11CO PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .653E-03 .138E-06 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .653E-03 .138E-06 

U-C212C01--N - BKR (CONTROL) 4160V 12C00 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .653E-03 .138E-06 

U-C211A02--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER.GIVEN TURBINE TRIP 

15 .170E-03 .360E-07 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

15 .170E-03 .360E-07 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .426E-04 .900E-08 

U-C211C01--N - BKR (CONTROL) 4160V 11COI FT CLOSE ON DEMAND 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .426E-04 .900E-08 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 7 System-eve Cutset Report for TNDITTBA Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 2.112E-04 

This file was created on 4-13-1990 at 07:55:16 

Cutset Cutset 

Rank Importance Probability 

16 .426E-04 .900E-08 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .426E-04 .900E-08 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .426E-04 .900E-08 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .426E-04 .900E-08 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .426E-04 .900E-08 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .426E-04 .900E-08 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--N - BKR (CONTROL) 4160V 12015 FT CLOSE ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .426E-04 .900E-08 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .426E-04 .900E-08 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

0



Page 8 System-Level Cutset Report for TNDITTBA Data FiLe 
04-16-1990 

Top Event: IT-01-01 Top Event ProbabiLity: 2.112E-04 

This fiLe was created on 4-13-1990 at 07:55:16 

Cutset Cutset 
Rank Importance Probability 

16 .426E-04 .900E-08 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212CO1--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .426E-04 .900E-08 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11CO PER PROCEDURE 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .426E-04 .900E-08 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .426E-04 .900E-08 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .426E-04 .900E-08 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11CO PER PROCEDURE 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .221E-04 .466E-08 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 
U-WRDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 

18 .206E-04 .436E-08 

U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 
U-WRDG1--1DA - CABLE WIRE FROM DG1 SHORT CIRCUIT WI 24 H 

18 .206E-04 .436E-08 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 
U-WROG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H



Page 9 System-Level Cutset Report for TNDITTBA Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 2.112E-04 

This file was created on 4-13-1990 at 07:55:16 

Cutset Cutset 
Rank Importance Probability 

19 .201E-04 .425E-08 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------S DIESEL GENERATOR 1 FT START ON DEMAND 
U-T1AUXC-1DI - >4160V XFMR AUX C LOW/NO OUTPUT SIGNAL W/I 24 H 

19 .201E-04 .425E-08 

U-C211CO1--N - BKR (CONTROL) 4160V 11CO FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-TTAUXC-1DI - >4160V XFMR AUX C LOW/NO OUTPUT SIGNAL W/I 24 H 

20 .188E-04 .397E-08 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-T1AUXC-1DI - >4160V XFMR AUX C LOW/NO OUTPUT SIGNAL W/I 24 H 

20 .188E-04 .397E-08 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11CO PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-T1AUXC-1DI - >4160V XFMR AUX C LOW/NO OUTPUT SIGNAL W/I 24 H 

21 .172E-04 .363E-08 

U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 
U-WRDG1--1DA - CABLE WIRE FROM DG1 SHORT CIRCUIT W/I 24 H 

21 .172E-04 .363E-08 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 
U-WRDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 

22 .157E-04 .331E-08 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-T1AUXC-1DI - >4160V XFMR AUX C LOW/NO OUTPUT SIGNAL /I 24 H 

22 .157E-04 .331E-08 
U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-T1AUXC-1DI - >4160V XFMR AUX C LOW/NO OUTPUT SIGNAL W/I 24 H



MSS Cutset Summary 

F' 1 Tornado - LOOP 

R108-89-14-02B



Page 1 System-level Cutset Report for TNDITLF1 Data FiLe 
04-16-1990 

Top Event: IT-01-01 Top Event ProbabiLity: 3.498E-02 

This fiLe was created on 4-13-1990 at 07:49:46 

Cutset Cutset 

Rank Importance ProbabiLity 

1 .277E+00 .967E-02 

U-DGCCO001-R - COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 

2 .223E+00 .779E-02 

U-DGCC002-S - COMMON CAUSE FAILURE -DG-S -- 1 AND 2 

3 .931E-01 .326E-02 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2---- 10R - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

4 .776E-01 .271E-02 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

5 .726E-01 .254E-02 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2 ---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

5 .726E-01 .254E-02 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

6 .189E-01 .662E-03 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 

7 .172E-01 .600E-03 

U-BYT------Z - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

8 .158E-01 .552E-03 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 

9 .883E-02 .309E-03 

U-C2CCOO02-N - COMMON CAUSE FAILURE -C2-N -- 11C14 AND 12015 

S



Page 2 System-tevel Cutset Report for TNDITLF1 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.498E-02 

This file was created on 4-13-1990 at 07:49:46 

Cutset Cutset 
*Rank Importance Probability 

10 .506E-02 .177E-03 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

10 .506E-02 .177E-03 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

10 .506E-02 .177E-03 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

10 .506E-02 .177E-03 

U-C211AO2--N - BKR (CONTROL) 4160V 11AO2 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

10 .506E-02 .177E-03 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1-----*S - DIESEL GENERATOR 1 FT START ON DEMAND 

10 .506E-02 .177E-03 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

10 .506E-02 .177E-03 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DGI------S - DIESEL GENERATOR 1 FT START ON DEMAND 

10 .506E-02 .177E-03 

U-C211CO1--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

11 .473E-02 .166E-03 
U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 NOURS



Page 3 System-Level Cutset Report for TNDITLF1 Data FiLe 
04-16-1990 

Top Event: IT-01-01 Top Event ProbabiLity: 3.498E-02 

This fiLe was created on 4-13-1990 at 07:49:46 

Cutset Cutset 
Rank Importance Probability 

11 .473E-02 .166E-03 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

11 .473E-02 .166E-03 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2---- 10R - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

11 .473E-02 .166E-03 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

11 .473E-02 .166E-03 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

11 .473E-02 .166E-03 

U-C211AO2--U - OPERATOR FAILS TO.CLOSE CKT BKR 11A02 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

11 .473E-02 .166E-03 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

11 .473E-02 .166E-03 

U-C211AO2--N - BKR (CONTROL) 4160V 11AO2 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

11 .473E-02 .166E-03 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1 ---- 1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

11 .473E-02 .166E-03 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-0G2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS



Page 4 System-Level Cutset Report for TNDITLF1 Data FiLe 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.498E-02 

This fiLe was created on 4-13-1990 at 07:49:46 

Cutset Cutset 

Rank Importance Probability 

12 .395E-02 .138E-03 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

12 .395E-02 .138E-03 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11CO PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

12 .395E-02 .138E-03 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

12 .395E-02 .138E-03 

U-C211A02--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

12 .395E-02 .138E-03 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

12 .395E-02 .138E-03 

U-C211C01--N - BKR (CONTROL) 4160V 11CO FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

12 .395E-02 .138E-03 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

12 .395E-02 .138E-03 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

12 .395E-02 .138E-03 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE



Page 5 System-Level Cutset Report for TNDITLF1 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.498E-02 

This file was created on 4-13-1990 at 07:49:46 

Cutset Cutset 

Rank Importance Probability 

12 .395E-02 .138E-03 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DGl------M DIESEL GENERATOR NO. 1 IN MAINTENANCE 

13 .103E-02 .360E-04 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 

13 .103E-02 .360E-04 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 

14 .686E-03 .240E-04 

U-B01----1DA - 120V BUS 1 SHORT CIRCUIT W/I 24 H 

14 .686E-03 .240E-04 

U-B21C---1DA - 4160V BUS 1C SHORT CIRCUIT W/I 24 H 

14 .686E-03 .240E-04 

U-B31/18-1DA - 480V BUS 1/1B SHORT CIRCUIT W/I 24 H 

14 .686E-03 .240E-04 

U-T11----1DI - >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 

15 .572E-03 .200E-04 

ITAVCV-76--N - AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 

15 .572E-03 .200E-04 

ITAVCV-77--N - AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 

15 .572E-03 .200E-04 

ITAVCV-79--N - AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 

15 .572E-03 .200E-04 

ITAVCV-78--N - AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND



Page 6 System-Level Cutset Report for TNDITLF1 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.498E-02 

This fiLe was created on 4-13-1990 at 07:49:46 

Cutset Cutset 

Rank Importance Probability 

16 .257E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212CO1--U - OPS FAILS TO CLOSE BREAKER 12CO1 PER PROCEDURE 

16 .257E-03 .900E-05 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

16 .257E-03 .900E-05 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

16 .257E-03 .900E-05 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11AO2 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

16 .257E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212CO1--N - BKR (CONTROL) 4160V 12CO1 FT CLOSE ON DEMAND 

16 .257E-03 .900E-05 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11CO PER PROCEDURE 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

16 .257E-03 .900E-05 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

16 .257E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

16 .257E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND



Page 7 System-tevel Cutset Report for TNDITLF1 Data FiLe 
04-16-1990 

Top Event: IT-01-01 Top Event ProbabiLity: 3.498E-02 

This fiLe was created on 4-13-1990 at 07:49:46 

Cutset Cutset 

Rank Importance ProbabiLity 

16 .257E-03 .900E-05 

U-C211CO1--N - BKR (CONTROL) 4160V 11CO FT CLOSE ON DEMAND 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

16 .257E-03 .900E-05

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

16 .257E-03 .900E-05 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 

16 .257E-03 .900E-05 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

16 .257E-03 .900E-05 

U-C211A02--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

16 .257E-03 .900E-05 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212CO1--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 

17 .133E-03 .466E-05 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-WRDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT WI 24 H 

18 .125E-03 .436E-05 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-WRDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT WII 24 H 

18 .125E-03 .436E-05 

U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-WRDG1--1DA - CABLE WIRE FROM DG1 SHORT CIRCUIT W/1 24 H



Page 8 System-leveL Cutset Report for TNDITLF1 Data FiLe 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.498E-02 

This file was created on 4-13-1990 at 07:49:46 

Cutset Cutset 
Rank Importance Probability 

19 .104E-03 .363E-05 

U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-WRDG1--1DA - CABLE WIRE FROM DG1 SHORT CIRCUIT W/I 24 H 

19 .104E-03 .363E-05 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-WRDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 

20 .429E-04 .150E-05 

U-8D1----1JA - 120V BUS 1 SHORT CIRCUIT U/I 24 HOURS 

20 .429E-04 .150E-05 

U-BY1----1JI - BATTERY 1 LOW/NO OUTPUT W/I 24 HOURS 

21 .405E-04 .142E-05 

U-B21A---1DA - 4160V BUS 1A SHORT CIRCUIT W/I 24 H 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

21 .405E-04 .142E-05 

U-B22C--- 1DA - 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

21 .405E-04 .142E-05 

U-B218---1DA - 4160V BUS 18 SHORT CIRCUIT W/I 24 H 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

22 .379E-04 .132E-05 

U-B21B---1DA - 4160V BUS 1B SHORT CIRCUIT W/I 24 H 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

22 .379E-04 .132E-05 

U-B22C--- 1DA - 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

22 .379E-04 .132E-05 

U-821A--- 1DA - 4160V BUS 1A SHORT CIRCUIT U/I 24 H 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

0I



Page 9 System-level Cutset Report for TNDITLF1 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.498E-02 

This file was created on 4-13-1990 at 07:49:46 

Cutset Cutset 
Rank importance Probability 

23 .316E-04 .110E-05 

U-B218--1DA - 4160V BUS 19 SHORT CIRCUIT W/1 24 H 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

23 .316E-04 .110E-05 

U-921A---1DA - 4160V BUS 1A SHORT CIRCUIT W/I 24 H 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

23 .316E-04 .110E-05 

U-B22C-- -IDA - 4160V BUS 2C SHORT CIRCUIT U/I 24 H 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

0II 

0



MSS Cutset Summary 

F' 1 Tornado - PT 

R108-89-14-02B



Page 1 System-Level Cutset Report for TNDITTF1 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 2.118E-04 

This file was created on 4-13-1990 at 07:47:24 

Cutset Cutset 
Rank Importance Probability 

1 .113E+00 .240E-04 

U-T11----1DI - >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 

1 .113E+00 .240E-04 

U-821C---1DA - 4160V BUS 1C SHORT CIRCUIT W/I 24 H 

1 .113E+00 .240E-04 

U-831/18-1DA - 480V BUS 1/18 SHORT CIRCUIT W/I 24 H 

1 .113E+00 .240E-04 

U-BD1----1DA - 120V BUS 1 SHORT CIRCUIT W/I 24 H 

2 .944E-01 .200E-04 

ITAVCV-77--N - AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 

2 .944E-01 .200E-04 

ITAVCV-78--N - AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 

2 .944E-01 .200E-04 

ITAVCV-79--N - AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 

2 .944E-01 .200E-04 

ITAVCV-76--N - AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 

3 .457E-01 .967E-05 

U-DGCCO001-R - COMMON CAUSE FAILURE -DG-R -- 1 AND 2 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

4 .368E-01 .779E-05 

U-DGCCO002-S - COMMON CAUSE FAILURE -DG-S -- > 1 AND 2 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

5 .154E-01 .326E-05 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2 ---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 2 System-tevet Cutset Report for TNDITTF1 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 2.118E-04 

This file was created on 4-13-1990 at 07:47:24 

Cutset Cutset 

Rank Importance Probability 

6 .128E-01 .271E-05 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z- CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

7 .120E-01 .254E-05 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

7 .120E-01 .254E-05 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

8 .313E-02 .662E-06 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

9 .283E-02 .600E-06 

U-BY1------Z - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

10 .261E-02 .552E-06 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

11 .146E-02 .309E-06 

U-C2CCO002-N - COMMON CAUSE FAILURE -C2-N -- > 11C14 AND 12C15 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

12 .113E-02 .240E-06 

U-BCA---- 1DI - BATTERY CHARGER A LOW OR NO OUTPUT W/I 24 H 
U-BC8------M - BATTERY CHARGER B IN TEST OR MAINTENANCE



Page 3 System-Level Cutset Report for TNDITTF1 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 2.118E-04 

This file was created on 4-13-1990 at 07:47:24 

Cutset Cutset 
Rank Importance Probability 

12 .113E-02 .240E-06 

U-BCA--- - DI -- BATTERY CHARGER A LOW OR NO OUTPUT W/I 24 H 
U-BCO----V - OPEL. FAILS TO SW. 125 VDC BUS 1 TO BATTERY CHARGER B 

13 .836E-03 .177E-06 

U-C212C15--N - 8KR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

13 .836E-03 .177E-06 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

13 .836E-03 .177E-06 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

13 .836E-03 .177E-06 

U-C211AO2--N - 9KR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

13 .836E-03 .177E-06 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

13 .836E-03 .177E-06 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

13 .836E-03 .177E-06 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 4 System-Level Cutset Report for TNDITTF1 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 2.118E-04 

This file was created on 4-13-1990 at 07:47:24 

Cutset Cutset 

Rank Importance Probability 

13 .836E-03 .177E-06 

U-C212C15--U OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------S DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .782E-03 .166E-06 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1---- 1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .782E-03 .166E-06 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .782E-03 .166E-06 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .782E-03 .166E-06 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .782E-03 .166E-06 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .782E-03 .166E-06 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .782E-03 .166E-06 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 5 System-LeveL Cutset Report for TNDITTF1 Data FiLe 
04-16-1990 

Top Event: IT-01-01 Top Event ProbabiLity: 2.118E-04 

This fiLe was created on 4-13-1990 at 07:47:24 

Cutset Cutset 
* Rank Importance ProbabiLity 

14 .782E-03 .166E-06 

U-C212C15--U OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .782E-03 .166E-06 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1---- 1R - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .782E-03 .166E-06 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

15 .651E-03 .138E-06 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

15 .651E-03 .138E-06 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11CO PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

15 .651E-03 .138E-06 

U-C212CO1--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

15 .651E-03 .138E-06 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND U-DG1 -- N DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

15 .651E-03 .138E-06 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 6 System-level Cutset Report for TNDITTF1 Data FiLe 
04-16-1990 

Top Event: IT-01-01 Top Event ProbabiLity: 2.118E-04 

This fiLe was created on 4-13-1990 at 07:47:24 

Cutset Cutset 

Rank Importance ProbabiLity 

15 .651E-03 .138E-06 

U-C211AO2--N BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1 ------ M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z * CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

15 .651E-03 .138E-06 

U-C212C15--N - BKR (CONTROL) 4160V 12015 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

15 .651E-03 .138E-06 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

15 .651E-03 .138E-06 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

15 .651E-03 .138E-06 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .170E-03 .360E-07 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .170E-03 .360E-07 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .680E-04 .144E-07 

U-BY1------Z - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-T1AUXC-1DI - >4160V XFMR AUX C LOW/NO OUTPUT SIGNAL W/I 24 H



Page 7 System-Leve Cutset Report for TNDITTF1 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 2.118E-04 

This file was created on 4-13-1990 at 07:47:24 

Cutset Cutset 
Rank Importance Probability 

18 .425E-04 .900E-08 

U-C211C14--U OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--U - OP



MSS Cutset Summary 

F' 2 Tornado - LOOP 

0 
R1 08-89-i14-02B



Page 1 System-LeveL Cutset Report for TNDITLF2 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.559E-02 

This file was created on 4-13-1990 at 07:45:23 

Cutset Cutset 

Rank Importance Probability 

1 .272E+00 .967E-02 

U-DGCCO001-R COMRON CAUSE FAILURE -DG-R -- > 1 AND 2 

2 .219E+00 .779E-02 

U-DGCC0002-S - COMMON CAUSE FAILURE -DG-S ** 1 AND 2 

3 .915E-01 .326E-02 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2----10R - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

4 .763E-O1 .271E-02 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

5 .714E-01 .254E-02 

U-DG1-----M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2 ---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

5 .714E-01 .254E-02 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

6 .186E-01 .662E-03 

U-DG1---- DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 

7 .169E-01 .600E-03 

U-BY1------Z - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

8 .155E-01 .552E-03 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 

9 .967E-02 .344E-03 

UTEPC-----K - MISSILE RELATED RACEWAY FAILURE 

0II



Page 2 System-level Cutset Report for TNDITLF2 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.559E-02 

This file was created on 4-13-1990 at 07:45:23 

Cutset Cutset 

*aRank Importance Probability 

10 .868E-02 .309E-03 

U-C2CCO002-N 7- COMMON CAUSE FAILURE -C2-N -- > 11C14 AND 12C15 

11 .593E-02 .211E-03 

U-T21------K - SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 

12 .497E-02 .177E-03 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .497E-02 .177E-03 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .497E-02 .177E-03 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .497E-02 .177E-03 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .497E-02 .177E-03 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .497E-02 .177E-03 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .497E-02 .177E-03 
U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .497E-02 .177E-03 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND



Page 3 System-level Cutset Report for TNDITLF2 Data FiLe 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.559E-02 

This fiLe was created on 4-13-1990 at 07:45:23 

Cutset Cutset 

* Rank Importance ProbabiLity 

13 .465E-02 .166E-03 

U-C212C15--N BKR-(CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .465E-02 .166E-03 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

13 .465E-02 .166E-03 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .465E-02 .166E-03 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .465E-02 .166E-03 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .465E-02 .166E-03 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .465E-02 .166E-03 

U-C211AO2--N - 8KR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .465E-02 .166E-03 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .465E-02 .166E-03 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2 ---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

0I



Page 4 System-Level Cutset Report for TNDITLF2 Data File 

Top Event: IT-01-01 Top Event Probability: 3.559E-02 

This fiLe was created on 4-13-1990 at 07:45:23 

Cutset Cutset 

Rank Importance Probability 

13 .465E-02 .166E-03 

U-C212C15--U OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1---- 1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

14 .388E-02 .138E-03 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .388E-02 .138E-03 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .388E-02 .138E-03 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .388E-02 .138E-03 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

14 .388E-02 .138E-03 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .388E-02 .138E-03 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .388E-02 .138E-03 

U-C211CO1--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE @ 14 .388E-02 .138E-03 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE U-DG2-----M - DIESEL GENERATOR NO. 2 IN MAINTENANCE



Page 5 Systern-LeveL Cutset Report for TNDITLF2 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event ProbabiLity: 3.559E-02 

This fiLe was created on 4-13-1990 at 07:45:23 

Cutset Cutset 

Rank Importance ProbabiLity 

14 .388E-02 .138E-03 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .388E-02 .138E-03 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

15 .101E-02 .360E-04 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 

15 .101E-02 .360E-04 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 

16 .674E-03 .240E-04 

U-BD1----1DA - 120V BUS 1 SHORT CIRCUIT WI 24 H 

16 .674E-03 .240E-04 

U-B21C---1DA - 4160V BUS 1C SHORT CIRCUIT W/I 24 H 

16 .674E-03 .240E-04 

U-T11----1DI - >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT U/I 24 H 
16 .674E-03 .240E-04 

U-831/18-1DA - 480V BUS 1/1B SHORT CIRCUIT W/I 24 H 

17 .562E-03 .200E-04 

ITAVCV-77--N - AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 
* 17 .562E-03 .200E-04 

ITAVCV-79--N - AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 
17 .562E-03 .200E-04 

ITAVCV-78--N - AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND



Page 6 System-level Cutset Report for TNDITLF2 Data File 
04-16*1990 

Top Event: IT-01-01 Top Event Probability: 3.559E-02 

This file was created on 4-13-1990 at 07:45:23 

Cutset Cutset 
Rank Importance Probability 

17 .562E-03 .200E-04 

ITAVCV-76--N AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 

18 .531E-03 .189E-04 

ITHR-E25D--Z - LOSS OF REHEATER E-25D DUE TO TORNADO MISSILE IMPACT 
ITMV17-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25D 

18 .531E-03 .189E-04 

ITHR-E25B--Z - LOSS OF REHEATER E-258 DUE TO TORNADO MISSILE IMPACT 
ITMV15-----U - OPERATOR FAILS TO ISOLATE REHEATER E-258 

18 .531E-03 .189E-04 

ITHR-E25A--Z - LOSS OF REHEATER E-25A DUE TO TORNADO MISSILE IMPACT 
ITMV14----*U - OPERATOR FAILS TO ISOLATE REHEATER E-25A 

18 .531E-03 .189E-04 

ITHR-E25C--Z - LOSS OF REHEATER E-25C DUE TO TORNADO MISSILE IMPACT 
ITMV16-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25C 

19 .253E-03 .900E-05 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

19 .253E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

19 .253E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 

19 .253E-03 .900E-05 

U-C211CO1--U OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

19 .253E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE



Page 7 System-tevel Cutset Report for TNDITLF2 Data Fite 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.559E-02 

This fiLe was created on 4-13-1990 at 07:45:23 

Cutset Cutset 

Rank Inportance Probability 

19 .253E-03 .900E-05 

U-C211C14--U ~ OPERATOR FAILS TO CLOSE-BREAKER 11C14 PER PROCEDURE 
U-C212C01--N - BKR(CONTROL) 4160V 12CO1 FT CLOSE ON DEMAND 

19 .253E-03 .900E-05 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

19 .253E-03 .900E-05 

U-C211AO2-'-N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

19 .253E-03 .900E-05 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212CO1--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 

19 .253E-03 .900E-05 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212C01--M - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 

19 .253E-03 .900E-05 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

19 .253E-03 .900E-05 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

19 .253E-03 .900E-05 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

19 .253E-03 .900E-05 
U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND
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Top Event: IT-01-01 Top Event Probability: 3.559E-02 

This file was created on 4-13-1990 at 07:45:23 

Cutset Cutset 

Rank Importance Probability 

19, .253E-03 .900E-05 

U-C211AO2--M - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C211C14--N - BKR-(CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

20 .131E-03 .466E-05 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-WRDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 

21 .122E-03 .436E-05 

U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-WRDG1--1DA - CABLE WIRE FROM DG1 SHORT CIRCUIT W1I 24 H 

21 .122E-03 .436E-05 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-WRDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 

22 .102E-03 .363E-05 

U-DG2*-----M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-WRDG1--1DA - CABLE WIRE FROM DG1 SHORT CIRCUIT W/I 24 H 

22 .102E-03 .363E-05 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-WRDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 

23 .422E-04 .150E-05 

U-BD1----1JA - 120V BUS 1 SHORT CIRCUIT W/I 24 HOURS 

23 .422E-04 .150E-05 

U-BY1----1JI - BATTERY 1 LOW/NO OUTPUT W/I 24 HOURS 

24 .398E-04 .142E-05 

U-B218---1DA - 4160V BUS 1 SHORT CIRCUIT W/I 24 H 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

24 .398E-04 .142E-05 

U-B21A---1DA - 4160V BUS 1A SHORT CIRCUIT WI 24 H 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND
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Cutset Cutset 

Rank Importance Probability 

24 .398E-04 .142E-05 

U-B22C---1DA - 4166V BUS 2C SHORT CIRCUIT W/I 24 H 
U-DG1-----S - DIESEL GENERATOR 1 FT START ON DEMAND 

25 .372E-04 .132E-05 

U-B22C---1DA - 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

25 .372E-04 .132E-05 

U-B21B---1DA - 4160V BUS lB SHORT CIRCUIT W/I 24 H 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

25 .372E-04, .132E-05 

U-B21A---1DA - 4160V BUS 1A SHORT CIRCUIT W/I 24 H 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

26 .310E-04 .110E-05 

U-B21A---1DA - 4160V BUS 1A SHORT CIRCUIT W/I 24 H 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

26 .310E-04 .110E-05 

U-B22C---1DA - 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

26 .310E-04 .110E-05 

U-B21B---10A - 4160V BUS 1B SHORT CIRCUIT W/I 24 H 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE



MSS Cutset Summary 
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Cutset Cutset 
Rank Importance Probability 

1 .408E+00 .344E-03 

UTEPC------K- MISSILE RELATED RACEWAY FAILURE 

2 .251E+00 .211E-03 

U-T21------K - SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 

3 .285E-01 .240E-04 

U-T11----10I - >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT WII 24 H 
3 .285E-01 .240E-04 

U-BD1----1DA - 120V BUS 1 SHORT CIRCUIT WII 24 H 

3 .285E-01 .240E-04 

U-821C---1DA - 4160V BUS 1C SHORT CIRCUIT W/I 24 H 

3 .285E-01 .240E-04 

U-831/18-1DA - 480V BUS 1/18 SHORT CIRCUIT WI 24 H 

4 .237E-01 .200E-04 

ITAVCV-79--N - AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 

4 .237E-01 .200E-04 

ITAVCV-76--N - AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 

4 .237E-01 .200E-04 

ITAVCV-77--N - AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 
4 .237E-01 .200E-04 

ITAVCV-78--N - AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 

5 .224E-01 .189E-04 

ITHR-E25A--Z - LOSS OF REHEATER E-25A DUE TO TORNADO MISSILE IMPACT 
ITMV14-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25A



Page 2 System-Level Cutset Report for TNDITTF2 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 8.423E-04 

This file was created on 4-13-1990 at 07:43:20 

Cutset Cutset 

Rank Importance ProbabiLity 

5 .224E-01 .189E-04 

ITHR-E25B--Z LOSS OF REHEATER E-25B DUE TO TORNADO MISSILE IMPACT 
ITMV15- U - OPERATOR FAILS TO ISOLATE REHEATER E-258 

5 .224E-01 .189E-04 

ITHR-E25C--Z - LOSS OF REHEATER E-25C DUE TO TORNADO MISSILE IMPACT 
ITMV16-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25C 

5 .224E-01 .189E-04 

ITHR-E250--Z - LOSS OF REHEATER E-25D DUE TO TORNADO MISSILE IMPACT 
ITMV17-----U - OPERATOR FAILS TO ISOLATE REHEATER E-250 

6 .115E-01 .967E-05 

U-DGCCO001-R - COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

7 .925E-02 .779E-05 

U-DGCCO002-S - COMMON CAUSE FAILURE -DG-S -- > 1 AND 2 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

8 .387E-02 .326E-05 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

9 .322E-02 .271E-05 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

10 .301E-02 .254E-05 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2 ---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

10 .301E-02 .254E-05 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 3 System-level Cutset Report for TNDITTF2 Data File 
04-16-1990 
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Cutset Cutset 
Rank Importance Probability 

11 .786E-03 .662E-06 

U-DG1----1DR DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2-----S - DIESEL GENERATOR 2 FT START ON DEMAND 
U-OOCNDLP--Z * CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

12 .712E-03 .600E-06 

U-BY1------Z - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

13 .655E-03 .552E-06 

U-DGl------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .367E-03 .309E-06 

U-C2CCO002-N - COMMON CAUSE FAILURE -C2-N -- > 11C14 AND 12C15 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

15 .285E-03 .240E-06 

U-BCA---- 1DI - BATTERY CHARGER A LOW OR NO OUTPUT W/1 24 H 
U-BCO------V - OPER. FAILS TO SW. 125 VDC BUS 1 TO BATTERY CHARGER B 

-15 .285E-03 .240E-06 

U-BCA- ---- DI - BATTERY CHARGER A LOW OR NO OUTPUT W/I 24 H 
U-BCB*-----M - BATTERY CHARGER 8 IN TEST OR MAINTENANCE 

16 .210E-03 .177E-06 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .210E-03 .177E-06 

U'-C211C01--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP
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Top Event: IT-01-01 Top Event Probability: 8.423E-04 
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Cutset Cutset 
Rank Importance Probability 

16 .210E-03 .177E-06 

U-C212C15--U OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1-----S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .210E-03 .177E-06 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .210E-03 .177E-06 

U-C212C01--N - BKR (CONTROL) 4160V 12CO1 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .210E-03 .177E-06 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .21OE-03 .177E-06 

U-C211A02--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DGl------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .210E-03 .177E-06 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .197E-03 .166E-06 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11CO PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .197E-03 .166E-06 

U-C211A02--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP
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Cutset .Cutset 

Rank Importance Probability 

17 .197E-03 .166E-06 

U-C211C14--N BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .197E-03 .166E-06 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .197E-03 .166E-06 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .197E-03 .166E-06 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1---- 1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .197E-03 .166E-06 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2 ---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .197E-03 .166E-06 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .197E-03 .166E-06 

U-C212CO1--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1 ---- 1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .197E-03 .166E-06 

U-C211A02--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP
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Cutset Cutset 

Rank Importance Probability 

18 .164E-03 .138E-06 

U-C212C15--N BKR ACONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1-----M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP- -Z CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .164E-03 .138E-06 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-00CNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .164E-03 .138E-06 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1-----M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .164E-03 .138E-06 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .164E-03 .138E-06 

U-C212C01--N - BKR (CONTROL) 4160V 12CO1 FT CLOSE ON DEMAND 
U-DG1----M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .164E-03 .138E-06 

U-C211CO1--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1-----M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .164E-03 .138E-06 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-0OCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .164E-03 .138E-06 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 7 System-tevel Cutset Report for TNDITTF2 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event ProbabiLity: 8.423E-04 

This fiLe was created on 4-13-1990 at 07:43:20 

Cutset Cutset 
Rank Importance ProbabiLity 

18 .164E-03 .138E-06 

U-C211AO2--N BKR(CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DGl------M DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .164E-03 .138E-06 

U-C211C14--N * BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------M DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .427E-04 .360E-07 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .427E-04 .360E-07 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2-----S - DIESEL GENERATOR 2 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



MSS Cutset Summary 

F' 3 Tornado - LOOP 

R108-89-14-02B



Page 1 System-level Cutset Report for TNDITLF3 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.652E-02 

This file was created on 4-13-1990 at 07:41:13 

Cutset Cutset 

Rank Importance Probability 

1 .265E+00 .967E-02 

U-DGCCO0O1-R i COMMQN CAUSE FAILURE -DG-R -- > 1 AND 2 

2 .213E+00 .779E-02 

U-DGCCO002-S - COMMON CAUSE FAILURE -DG-S -- > 1 AND 2 

3 .892E-01 .326E-02 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2 ---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

4 .743E-01 .271E-02 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

5 .695E-01 .254E-02 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2---- 10R - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

5 .695E-01 .254E-02 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

6 .239E-01 .872E-03 

UTEPC------K - MISSILE RELATED RACEWAY FAILURE 

7 .181E-01 .662E-03 

U-DG1---- 1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 

8 .164E-01 .600E-03 

U-BY1------Z - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

9 .151E-01 .552E-03 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND



Page 2 System-Level Cutset Report for TNDITLF3 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.652E-02 

This file was created on 4-13-1990 at 07:41:13 

Cutset Cutset 
Rank Importance Probability 

10 .146E-01 .535E-03 

U-T21------K SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 

11 .846E-02 .309E-03 

U-C2CCO002-N - COMMON CAUSE FAILURE -C2-N -- > 11C14 AND 12C15 

12 .485E-02 .177E-03 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .485E-02 .177E-03 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .485E-02 .177E-03 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .485E-02 .177E-03 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .485E-02 .177E-03 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .485E-02 .177E-03 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .485E-02 .177E-03 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1*-----S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .485E-02 .177E-03 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND



Page 3 Systemi-level Cutset Report for TNDITLF3 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.652E-02 

This file was created on 4-13-1990 at 07:41:13 

Cutset Cutset 
Rank Importance Probability 

13 .453E-02 .166E-03 

U-C212C15--N- BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1----1DR - DIEEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .453E-02 .166E-03 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

13 .453E-02 .166E-03 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .453E-02 .166E-03 

U-C211A02--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .453E-02 .166E-03 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .453E-02 .166E-03 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .453E-02 .166E-03 

U-C211A02--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .453E-02 .166E-03 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .453E-02 .166E-03 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS



Page 4 System-level Cutset Report for TNDITLF3 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.652E-02 

This file was created on 4-13-1990 at 07:41:13 

Cutset Cutset 

Rank Importance Probability 

13 .453E-02 .166E-03 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

14 .378E-02 .138E-03 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .378E-02 .138E-03 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .378E-02 .138E-03 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .378E-02 .138E-03 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

14 .378E-02 .138E-03 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .378E-02 .138E-03 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .378E-02 .138E-03 

U-C211CO1--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. I IN MAINTENANCE 

14 .378E-02 .138E-03 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE



Page 5 System-Level Cutset Report for TNDITLF3 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event ProbabiLity: 3.652E-02 

This fiLe was created on 4-13-1990 at 07:41:13 

Cutset Cutset 
Rank Importance Probability 

14 .378E-02 .138E-03 

U-C211AO2--U OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1 ------ K DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .378E-02 .138E-03 

U-C212C01--N - 8KR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

15 .131E-02 .480E-04 

ITHR-E258--Z - LOSS OF REHEATER E-25B DUE TO TORNADO MISSILE IMPACT 
ITMV15-----U - OPERATOR FAILS TO ISOLATE REHEATER E-258 

15 .131E-02 .480E-04 

ITHR-E25C--Z - LOSS OF REHEATER E-25C DUE TO TORNADO MISSILE IMPACT 
ITMV16-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25C 

15 .131E-02 .480E-04 

ITHR-E25D--Z - LOSS OF REHEATER E-250 DUE TO TORNADO MISSILE IMPACT 
ITMV17-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25D 

15 .131E-02 .480E-04 

ITHR-E25A--Z - LOSS OF REHEATER E-25A DUE TO TORNADO MISSILE IMPACT 
ITMV14-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25A 

16 .986E-03 .360E-04 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 

16 .986E-03 .360E-04 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 

17 .657E-03 .240E-04 
U-B31/18-1DA - 480V BUS 1/18 SHORT CIRCUIT WI 24 H 

17 .657E-03 .240E-04 

U-BD1----1DA - 120V BUS 1 SHORT CIRCUIT W/I 24 H



Page 6 System-LeveL Cutset Report for TNDITLF3 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.652E-02 

This fiLe was created on 4-13-1990 at 07:41:13 

Cutset Cutset 
Rank Inportance Probability 

17 .657E-03 .240E-04 

U-821C---1DA 4160V BUS iC SHORT CIRCUIT WI 24 H 
17 .657E-03 .240E-04 

U-T11----IDI - >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 

18 .548E-03 .200E-04 

ITAVCV-76--N - AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 
18 .548E-03 .200E-04 

ITAVCV-77--M - AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 
18 .548E-03 .200E-04 

ITAVCV-79--N - AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 
18 .548E-03 .200E-04 

ITAVCV-78--N - AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 
19 .246E-03 .900E-05 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

19 .246E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

19 .246E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 

19 .246E-03 .900E-05 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

19 .246E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE



Page 7 System-tevel Cutset Report for TNDITLF3 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.652E-02 

This file was created on 4-13-1990 at 07:41:13 

Cutset Cutset 

Rank Importance Probability 

19 .246E-03 .900E-05 

U-C211C14--U OPERATOR FAILS TO CLOSE.BREAKER 11C14 PER PROCEDURE 
U-C212C01--N - BKR(CONTROL) 4160V 12CO1 FT CLOSE ON DEMAND 

19 .246E-03 .900E-05 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

19 .246E-03 .900E-05 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

19 .246E-03 .900E-05 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212CO1--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 

19 .246E-03 .900E-05 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 

19 .246E-03 .900E-05 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

19 .246E-03 .900E-05 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

19 .246E-03 .900E-05 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE . 19 .246E-03 .900E-05 
U-C211C01--N - BKR (CONTROL) 4160V 11C01 FT CLOSE ON DEMAND 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND



Page 8 System-Level Cutset Report for TNDITLF3 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.652E-02 

This file was created on 4-13-1990 at 07:41:13 

Cutset Cutset 
Rank Importance Probability 

19 .246E-03 .900E-05 

U-C211AO2--N-- BKRA(CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C211C14--N - BKR(CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

20 .128E-03 .466E-05 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-WRDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT W1I 24 H 

21 .119E-03 .436E-05 

U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-WRDG1--1DA - CABLE WIRE FROM DGI SHORT CIRCUIT W/I 24 H 

21 .119E-03 .436E-05 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-WRDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT WI 24 H 

22 .995E-04 .363E-05 

U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-WRDG1--1DA - CABLE WIRE FROM DG1 SHORT CIRCUIT W/I 24 H 

22 .995E-04 .363E-05 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-WRDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT WI 24 H 

23 .411E-04 .150E-05 

U-BD1----1JA - 120V BUS 1 SHORT CIRCUIT WI 24 HOURS 
23 .411E-04 .150E-05 

U-BY1----1JI - BATTERY 1 LOW/NO OUTPUT WI 24 HOURS 
24 .388E-04 .142E-05 

U-8218 --- 1DA - 4160V BUS 1B SHORT CIRCUIT W/I 24 H 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

24 .388E-04 .142E-05 

U-B21A---1DA - 4160V BUS 1A SHORT CIRCUIT WI 24 H 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND



Page 9 System-LeveL Cutset Report for TNDITLF3 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.652E-02 

This file was created on 4-13-1990 at 07:41:13 

Cutset Cutset 

* Rank Importance ProbabiLity 

24 .388E-04 .142E-05 

U-B22C---1DA 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
U-DG1-----S - DIESEL GENERATOR 1 FT START ON DEMAND 

25 .363E-04 .132E-05 

U-B22C---1DA - 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
U-DG1---- 1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

25 .363E-04 .132E-05 

U-B218---1DA - 4160V BUS 18 SHORT CIRCUIT W/! 24 H 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

25 .363E-04 .132E-05 

U-B21A---1DA - 4160V BUS 1A SHORT CIRCUIT W/! 24 H 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

26 .302E-04 .11OE-05 

U-B21A--- 1DA - 4160V BUS 1A SHORT CIRCUIT W/! 24 H 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

26 .302E-04 .110E-05 

U-B22C---1DA - 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
U-DG1-----M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

26 .302E-04 .110E-05 

U-B218---1DA - 4160V BUS 18 SHORT CIRCUIT W/! 24 H 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

0



MSS Cutset Summary 

F' 3 Tornado - PT 

R108-89-14-02B



Page 1 System-Level Cutset Report for TNDITTF3 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 1.810E-03 

This file was created on 4-13-1990 at 07:38:39 

Cutset Cutset 

* Rank Importance Probability 

1 .482E+00 .872E-03 

UTEPC-------K' MISSILE RELATED RACEWAY FAILURE 

2 .296E+00 .535E-03 7 
U-T21------K - SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 

3 .265E-01 .480E-04 

ITHR-E25A--Z - LOSS OF REHEATER E-25A DUE TO TORNADO MISSILE IMPACT 
ITMV14*-**-U - OPERATOR FAILS TO ISOLATE REHEATER E-25A 

3 .265E-01 .480E-04 

ITHR-E25D--Z - LOSS OF REHEATER E-250 DUE TO TORNADO MISSILE IMPACT 
ITMV17-----U - OPERATOR FAILS TO ISOLATE REHEATER E-250 

3 .265E-01 .480E-04 

ITHR-E258--Z - LOSS OF REHEATER E-258 DUE TO TORNADO MISSILE IMPACT 
ITMV15-----U - OPERATOR FAILS TO ISOLATE REHEATER E-258 

3 .265E-01 .480E-04 

ITHR-E25C--Z - LOSS OF REHEATER E-25C DUE TO TORNADO MISSILE IMPACT 
ITMV16-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25C 

4 .133E-01 .240E-04 

U-TI1----1DI - >4160V STATION SERVICE XFMR #1 LOU/ NO OUTPUT W/I 24 H 

4 .133E-01 .240E-04 

U-BD1----1DA - 120V BUS 1 SHORT CIRCUIT W/I 24 H 

4 .133E-01 .240E-04 

U-B21C---1DA - 4160V BUS 1C SHORT CIRCUIT W/I 24 H 

4 .133E-01 .240E-04 

U-B31/1B-1DA - 480V BUS 1/18 SHORT CIRCUIT W/I 24 H 

5 .110E-01 .200E-04 

ITAVCV-76--N - AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND



Page 2 System-Level Cutset Report for TNDITTF3 Data FiLe 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 1.810E-03 

This file was created on 4-13-1990 at 07:38:39 

Cutset Cutset 

Rank Importance Probability 

5 .110E-01 .200E-04 

ITAVCV-77--N- AIROPERATED VLV CV 77 FT CLOSE ON DEMAND 

5 .110E-01 .200E-04 

ITAVCV-78--N - AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 
5 .110E-01 .200E-04 

ITAVCV-79--N - AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 
6 .534E-02 .967E-05 

U-DGCC0001-R - COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

7 .430E-02 .779E-05 

U-DGCCO002-S - COMMON CAUSE FAILURE -DG-S -- 1 AND 2 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

8 .180E-02 .326E-05 

U-DG1-----S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2----1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

9 .150E-02 .271E-05 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

10 .140E-02 .254E-05 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2----1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

10 .140E-02 .254E-05 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 3 System-leveL Cutset Report for TNDITTF3 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 1.810E-03 

This file was created on 4-13-1990 at 07:38:39 

Cutset Cutset 

Rank Importance ProbabiLity 

11 .366E-03 .662E-06 

U-DG1----1DR- DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

12 .331E-03 .600E-06 

U-BY1------Z - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

13 .305E-03 .552E-06 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S -. DIESEL GENERATOR 2 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .171E-03 .309E-06 

U-C2CCO002-N - COMMON CAUSE FAILURE -C2-N -- > 11C14 AND 12C15 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

15 .133E-03 .240E-06 

U-BCA---- 1DI - BATTERY CHARGER A LOW OR NO OUTPUT W/I 24 H 
U-BCD------V - OPER. FAILS TO SW. 125 VDC BUS 1 TO BATTERY CHARGER B 

15 .133E-03 .240E-06 

U-BCA----1DI - BATTERY CHARGER A LOW OR NO OUTPUT W/I 24 H 
U-BCB------M - BATTERY CHARGER B IN TEST OR MAINTENANCE 

16 .978E-04 .177E-06 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .978E-04 .177E-06 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11CO PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 4 System-LeveL Cutset Report for TNDITTF3 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 1.810E-03 

This file was created on 4-13-1990 at 07:38:39 

Cutset Cutset 

Rank Importance Probability 

16 .978E-04 .177E-06 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1-----S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .978E-04 .177E-06 

U-C211CO1--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .978E-04 .177E-06 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .978E-04 .177E-06 

U-C211A02--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .978E-04 .177E-06 

U-C211A02--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .978E-04 .177E-06 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .915E-04 .166E-06 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1---- 1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .915E-04 .166E-06 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 5 System-level Cutset Report for TNDITTF3 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 1.810E-03 

This file was created on 4-13-1990 at 07:38:39 

Cutset Cutset 
Rank Importance Probability 

17 .915E-04 .166E-06 

U-C211C14--N ; BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2 ---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .915E-04 .166E-06 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .915E-04 .166E-06 

U-C211CO1--N - BKR (CONTROL) 4160V 11CO FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .915E-04 .166E-06 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .915E-04 .166E-06 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2----1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .915E-04 .166E-06 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .915E-04 .166E-06 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .915E-04 .166E-06 

U-C211A02--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 6 System-Level Cutset Report for TNDITTF3 Data FiLe 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 1.810E-03 

This fiLe was created on 4-13-1990 at 07:38:39 

Cutset Cutset 

Rank Importance ProbabiLity 

18 .897E-04 .162E-06 

B-SYINAIR--Z INSTRUMENT AIR SYSTEM FAILS DUE TO TORNADO 
ITGBADV-E--K FAILURE OF N2 SUPPLY TO ADV CV-76,78 DT TORNADO MISSILES 
UTWPC----K - MISSILE RELATED RACEWAY FAILURE 

19 .762E-04 .138E-06 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .762E-04 .138E-06 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .762E-04 .138E-06 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .762E-04 .138E-06 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .762E-04 .138E-06 

U-C211CO1--N - BKR (CONTROL) 4160V 11CO FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .762E-04 .138E-06 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1 --- M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .762E-04 .138E-06 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 7 System-Level Cutset Report for TNDITTF3 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 1.810E-03 

This fiLe was created on 4-13-1990 at 07:38:39 

Cutset Cutset 
Rank Importance Probability 

19 .762E-04 .138E-06 

U-C211C01*-U OPS-FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------M DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .762E-04 .138E-06 

U-C211A02--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .762E-04 .138E-06 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



MSS Cutset Summary 

F' 4 Tornado - LOOP 

R108-89-14-02B



Page 1 System-Level Cutset Report for TNDITLF4 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.692E-02 

This file was created on 4-13-1990 at 07:35:05 

Cutset Cutset 

Rank Importance Probability 

1 .262E+00 .967E-02 

U-DGCCO001-R - COMMON CAUSE FAILURE -DG-R-- 1 AND 2 

2 .211E+00 .779E-02 

U-DGCCO002-S - COMMON CAUSE FAILURE -DG-S -- 1 AND 2 

3 .882E-01 .326E-02 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2 ---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

4 .735E-01 .271E-02 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

5 .688E-01 .254E-02 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2 ---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

5 .688E-01 .254E-02 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2-----M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

6 .298E-01 .110E-02 

UTEPC------K - MISSILE RELATED RACEWAY FAILURE 

7 .182E-01 .673E-03 

U-T21------K - SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 

8 .179E-01 .662E-03 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 

9 .163E-01 .600E-03 

U-BY1-----Z - BATTERY 1 FAILURE DUE TO MISSILE IMPACT



Page 2 System-tevel Cutset Report for TNDITLF4 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.692E-02 

This file was created on 4-13-1990 at 07:35:05 

Cutset Cutset 
Rank Importance Probability 

10 .150E-01 .552E-03 

U-DG1 ------ M DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2-----S - DIESEL GENERATOR 2 FT START ON DEMAND 

11 .837E-02 .309E-03 

U-62CCO002-N - COMMON CAUSE FAILURE -C2-N -- > 11C14 AND 12C15 

12 .479E-02 .177E-03 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12CO1 PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .479E-02 .177E-03 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .479E-02 .177E-03 

U-C212C15--N BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1-----S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .479E-02 .177E-03 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .479E-02 .177E-03 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .479E-02 .177E-03 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .479E-02 .177E-03 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .479E-02 .177E-03 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND



Page 3 System*(evel Cutset Report for TNDITLF4 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.692E-02 

This file was created on 4-13-1990 at 07:35:05 

Cutset Cutset 
Rank Importance Probability 

13 .449E-02 .166E-03 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .449E-02 .166E-03 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2 ---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

13 .449E-02 .166E-03 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .449E-02 .166E-03 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .449E-02 .166E-03 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .449E-02 .166E-03 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .449E-02 .166E-03 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .449E-02 .166E-03 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS . 13 .449E-02 .166E-03 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2 ---- 1R - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS



Page 4 Systemu-tevel Cutset Report for TNDITLF4 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event ProbabiLity: 3.692E-02 

This fiLe was created on 4-13-1990 at 07:35:05 

Cutset Cutset 
Rank Importance ProbabiLity 

13 .449E-02 .166E-03 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

14 .374E-02 .138E-03 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .374E-02 .138E-03 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .374E-02 .138E-03 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .374E-02 .138E-03 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

14 .374E-02 .138E-03 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12015 PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .374E-02 .138E-03 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-0G1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .374E-02 .138E-03 

U-C211C01--N - BKR (CONTROL) 4160V 11CO FT CLOSE ON DEMAND 
U-DGl*----M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .374E-02 .138E-03 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE



Page 5 System-level Cutset Report for TNDITLF4 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.692E-02 

This file was created on 4-13-1990 at 07:35:05 

Cutset Cutset 
Rank Importance Probability 

14 .374E-02 .138E-03 

U-C211AO2--U - OPERATOR FAILS TO CLOSE. CKT BKR 11A02 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .374E-02 .138E-03 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

15 .163E-02 .603E-04 

ITHR-E25B--Z - LOSS OF REHEATER E-258 DUE TO TORNADO MISSILE IMPACT 
ITMV15-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25B 

15 .163E-02 .603E-04 

ITHR-E25C--Z - LOSS OF REHEATER E-25C DUE TO TORNADO MISSILE IMPACT 
ITMV16-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25C 

15 .163E-02 .603E-04 

ITHR-E25D--Z - LOSS OF REHEATER E-250 DUE TO TORNADO MISSILE IMPACT 
ITMV17-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25D 

15 .163E-02 .603E-04 

ITHR-E25A--Z - LOSS OF REHEATER E-25A DUE TO TORNADO MISSILE IMPACT 
ITMV14-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25A 

16 .975E-03 .360E-04 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 

16 .975E-03 .360E-04 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 
17 .650E-03 .240E-04 

U-831/1B-1DA - 480V BUS 1/11 SHORT CIRCUIT W/I 24 H 

17 .650E-03 .240E-04 

U-8D1----1DA - 120V BUS 1 SHORT CIRCUIT WII 24 H



Page 6 System-Level Cutset Report for TNDITLF4 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.692E-02 

This fiLe was created on 4-13-1990 at 07:35:05 

Cutset Cutset 

Rank Importance Probability 

17 .650E-03 .240E-04 

U-B21C---1DA - 4160V BUS IC SHORT CIRCUIT.W/I 24 H 

17 .650E-03 .240E-04 

U-T11----1DI - >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT WI 24 H 

18 .542E-03 .200E-04 

ITAVCV-76--N - AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 

18 .542E-03 .200E-04 

ITAVCV-77--N - AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 

18 .542E-03 .200E-04 

ITAVCV-79--N - AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 

18 .542E-03 .200E-04 

ITAVCV-78--N - AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 

19 .244E-03 .900E-05 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

19 .244E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

19 .244E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 

19 .244E-03 .900E-05 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

19 .244E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE



Page 7 System-LeveL Cutset Report for TNDITLF4 Data FiLe 
04-16-1990 

Top Event: IT-01-01 Top Event ProbabiLity: 3.692E-02 

This fiLe was created on 4-13-1990 at 07:35:05 

Cutset Cutset 

Rank Importance ProbabiLity 

19 .244E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE.BREAKER 11C14 PER PROCEDURE 
U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 

19 .244E-03 .900E-05 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

19 .244E-03 .900E-05 

U-C211AO2--N - BKR (CONTROL) 4160V 11AO2 FT CLOSE ON DEMAND 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

19 .244E-03 .900E-05 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12CO PER PROCEDURE 

19 .24E-03 .900E-05 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 

19 .244E-03 .900E-05 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

19 .244E-03 .900E-05 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

19 .244E-03 .900E-05 

U-C211CO1--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

19 .2"E-03 .900E-05 

U-C211CO1--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND



Page 8 System-Level Cutset Report for TNDITLF4 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.692E-02 

This file was created on 4-13-1990 at 07:35:05 

Cutset Cutset 
Rank Importance Probability 

19 .244E-03 .900E-05 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

20 .126E-03 .466E-05 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-URDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 

21 .118E-03 .436E-05 

U-0G2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-WRDG1--1DA - CABLE WIRE FROM DG1 SHORT CIRCUIT W/I 24 H 

21 .118E-03 .436E-05 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-WRDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 

22 .984E-04 .363E-05 

U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-WRDG1--1DA - CABLE WIRE FROM DG1 SHORT CIRCUIT W/I 24 H 

22 .984E-04 .363E-05 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-WRDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 

23 .406E-04 .150E-05 

U-B1----1JA - 120V BUS 1 SHORT CIRCUIT U/I 24 HOURS 

23 .406E-04 .150E-05 

U-BY1----1JI - BATTERY 1 LOW/NO OUTPUT W/I 24 HOURS 

24 .384E-04 .142E-05 

U-B218---1DA - 4160V BUS 18 SHORT CIRCUIT W/I 24 H 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

24 .384E-04 .142E-05 

U-821A---1DA - 4160V BUS 1A SHORT CIRCUIT W/I 24 H 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND



Page 9 System-Level Cutset Report for TNDITLF4 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.692E-02 

This file was created on 4-13-1990 at 07:35:05 

Cutset Cutset 

* Rank Importance Probability 

24 .384E-04 .142E-05 

U-B22C---1DA - 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

25 .359E-04 .132E-05 

U-822C---1DA - 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

25 .359E-04 .132E-05 

U-B218---1DA - 4160V BUS 18 SHORT CIRCUIT W/I 24 H 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

25 .359E-04 .132E-05 

U-B21A---1DA - 4160V BUS 1A SHORT CIRCUIT W/I 24 H 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

26 .299E-04 .110E-05 

U-821A---1DA - 4160V BUS 1A SHORT CIRCUIT W/I 24 H 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

26 .299E-04 .110E-05 

U-B22C.*-1DA - 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

26 .299E-04 .110E-05 

U-B218---1DA - 4160V BUS 1B SHORT CIRCUIT W/I 24 H 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE



MSS Cutset Summary 

F' 4 Tornado - PT 

R108-89-14-02B



Page 1 System-Level Cutset Report for TNDITTF4 Data File 

Top Event: IT-01-01 Top Event ProbabiLity: 2.225E-03 

This fiLe was created on 4-13-1990 at 07:32:36 

Cutset Cutset 

* Rank Importance ProbabiLity 

1 .494E+00 .110E-02 

UTEPC------K - MISSILE RELATED RACEWAY FAILURE 

2 .302E+00 .673E-03 

U-T21------K - SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 

3 .271E-01 .603E-04 

ITHR-E25A--Z - LOSS OF REHEATER E-25A DUE TO TORNADO MISSILE IMPACT 
ITMV14-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25A 

3 .271E-01 .603E-04 

ITHR-E250--Z - LOSS OF REHEATER E-250 DUE TO TORNADO MISSILE IMPACT 
ITMV17-----U - OPERATOR FAILS TO ISOLATE REHEATER E-250 

3 .271E-01 .603E-04 

ITHR-E258--Z - LOSS OF REHEATER E-25B DUE TO TORNADO MISSILE IMPACT 
ITMV15-----U - OPERATOR FAILS TO ISOLATE REHEATER E-258 

3 .271E-01 .603E-04 

ITHR-E25C--Z - LOSS OF REHEATER E-25C DUE TO TORNADO MISSILE IMPACT 
ITMV16-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25C 

4 .108E-01 .240E-04 

U-T11----1DI - >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 

4 .108E-01 .240E-04 

U-BD1----1DA - 120V BUS 1 SHORT CIRCUIT W/I 24 H 

4 .108E-01 .240E-04 

U-B21C---1DA - 4160V BUS 1C SHORT CIRCUIT W/I 24 H 

4 .108E-01 .240E-04 

U-831/18-1DA - 480V BUS 1/18 SHORT CIRCUIT W/I 24 H 

5 .899E-02 .200E-04 

ITAVCV-76--N - AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND



Page 2 System-level Cutset Report for TNDITTF4 Data File 04-16-1990 
Top Event: IT-01-01 Top Event Probability: 2.225E-03 

This file was created on 4-13-1990 at 07:32:36 

Cutset Cutset 

* Rank Importance Probability 

W5 .899E-02 .200E-04 

ITAVCV-77--N - AIR-OPERATED VLV CV 77-FT CLOSE ON DEMAND 
5 .899E-02 .200E-04 

ITAVCV-78--N - AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 

5 .899E-02 .200E-04 

ITAVCV-79--N - AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 

6 .435E-02 .967E-05 

U-DGCCOOO1-R - COMMON CAUSE FAILURE -DG-R -- 1 AND 2 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

7 .350E-02 .779E-05 

U-DGCCO002-S - COMMON CAUSE FAILURE -DG-S -- > 1 AND 2 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

8 .146E-02 .326E-05 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2--- -1R - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

9 .122E-02 .271E-05 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

10 .114E-02 .254E-05 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2 ---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP . 10 .114E-02 .254E-05 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 3 System-Level Cutset Report for TNDITTF4 Data File 
04-16-1990 

- Top Event: IT-01-01 Top Event Probability: 2.225E-03 

This file was created on 4-13-1990 at 07:32:36 

Cutset Cutset 

Rank Importance Probability 

11 .298E-03 .662E-06 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------S - DIESEL GENERATOR 2 FT START- ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

12 .270E-03 .600E-06 

U-BY1------Z - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

13 .248E-03 .552E-06 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .139E-03 .309E-06 

U-C2CCO002-N - COMMON CAUSE FAILURE -C2-N -- 11C14 AND 12C15 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

15 .116E-03 .258E-06 

B-SYINAIR--Z - INSTRUMENT AIR SYSTEM FAILS DUE TO TORNADO 
ITGBADV-E--K - FAILURE OF N2 SUPPLY TO ADV CV-76,78 DT TORNADO MISSILES 
UTWPC--*--*K - MISSILE RELATED RACEWAY FAILURE 

16 .108E-03 .240E-06 

U-BCA---- 1DI - BATTERY CHARGER A LOW OR NO OUTPUT W/I 24 H 
U-BCD------V - OPER. FAILS TO SW. 125 VDC BUS 1 TO BATTERY CHARGER B 

16 .108E-03 .240E-06 

U-BCA ---- 1DI - BATTERY CHARGER A LOW OR NO OUTPUT W/I 24 H 
U-BCB------M - BATTERY CHARGER B IN TEST OR MAINTENANCE 

17 .796E-04 .1TE-06 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 4 System-LeveL Cutset Report for TNDITTF4 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 2.225E-03 

This file was created on 4-13-1990 at 07:32:36 

Cutset Cutset 

Rank Importance Probability 

17 .796E-04 .177E-06 

U-C212CO1--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-0G1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z -. CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .796E-04 .177E-06 

U-C211CO1--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .796E-04 .177E-06 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .796E-04 .177E-06 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .796E-04 .177E-06 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .796E-04 .177E-06 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .796E-04 .177E-06 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG ------ S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .744E-04 .166E-06 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11CO PER PROCEDURE 
U-DG1---- 1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 5 System-tevel Cutset Report for TNDITTF4 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 2.225E-03 

This file was created on 4-13-1990 at 07:32:36 

Cutset Cutset 
Rank Importance Probability 

@18 .744E-04 .166E-06 

U-C211CO1--N - BKR (CONTROL) 4160V 11CO FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .744E-04 .166E-06 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .744E-04 .166E-06 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .744E-04 .166E-06 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2 ---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .744E-04 .166E-06 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .744E-04 .166E-06 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .744E-04 .166E-06 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .744E-04 .166E-06 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 6 System-Level Cutset Report for TNDITTF4 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 2.225E-03 

This file was created on 4-13-1990 at 07:32:36 

Cutset Cutset 
Rank Importance Probability 

18 .744E-04 .166E-06 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .620E-04 .138E-06 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .620E-04 .138E-06 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .620E-04 .138E-06 

U-C211AQ2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .620E-04 .138E-06 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .620E-04 .138E-06 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .620E-04 .138E-06 

U-C212CO1--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1 - N-- - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .620E-04 .138E-06 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 7 System-Level Cutset Report for TNDITTF4 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event ProbabiLity: 2.225E-03 

This file was created on 4-13-1990 at 07:32:36 

Cutset Cutset 

Rank Importance ProbabiLity 

19 .620E-04 .138E-06 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11CO PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .620E-04 .138E-06 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1-----M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNOLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .620E-04 .138E-06 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------M DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

I



MSS Cutset Summary 

F' 5 Tornado - LOOP 

R108-89-14-02B



Page 1 System-level Cutset Report for TNDITLF5 Data FiLe 
04-16-1990 

Top Event: IT-01-01 Top Event ProbabiLity: 3.734E-02 

This fiLe was created on 4-13-1990 at 07:30:29 

Cutset Cutset 

Rank Importance ProbabiLity 

1 .259E+00 .967E-02 

U-DGCCO001-R - COMMON CAUSE FAILURE -DG-R -> 1 AND 2 

2 .209E+00 .779E-02 

U-DGCCO002-S - COMMON CAUSE FAILURE -DG-S -- 1 AND 2 

3 .872E-01 .326E-02 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

4 .727E-01 .271E-02 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

5 .680E-01 .254E-02 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2 ---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

5 .680E-01 .254E-02 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

6 .359E-01 .134E-02 

UTEPC------K - MISSILE RELATED RACEWAY FAILURE 

7 .220E-01 .820E-03 

U-T21------K - SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 

8 .177E-01 .662E-03 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 

9 .161E-01 .600E-03 

U-BY1----Z - BATTERY 1 FAILURE DUE TO MISSILE IMPACT



Page 2 System-level Cutset Report for TNDITLF5 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.734E-02 

This file was created on 4-13-1990 at 07:30:29 

Cutset Cutset 
Rank Importance Probability 

10 .148E-01 .552E-03 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 

11 .827E-02 .309E-03 

U-C2CCOOO2-N - COMMON CAUSE FAILURE -C2-N -- 11C14 AND 12C15 

12 .474E-02 .177E-03 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .474E-02 .177E-03 

U-C211AO2--N - BKR (CONTROL) 4160V 11AO2 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .474E-02 .177E-03 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .474E-02 .177E-03 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .474E-02 .177E-03 

U-C212C01--N - BKR (CONTROL) 4160V 12C00 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .474E-02 .177E-03 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .474E*02 .177E-03 

U-C211CO1--N - 8KR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

12 .474E-02 .177E-03 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND



Page 3 System-level Cutset Report for TNDITLF5 Data File 

Top Event: IT-01-01 Top Event Probability: 3.734E-02 

This fiLe was created on 4-13-1990 at .07:30:29 

Cutset Cutset 

* Rank Importance Probability 

13 .443E-02 .166E-03 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-0G1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .443E-02 .166E-03 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2----1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

13 .443E-02 .166E-03 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .443E-02 .166E-03 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .443E-02 .166E-03 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1----1DR DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .443E-02 .166E-03 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .443E-02 .166E-03 

U-C211A02--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1----10R - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

13 .443E-02 .166E-03 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS . 13 .443E-02 .166E-03 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS



Page 4 System-Level Cutset Report for TNDITLF5 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.734E-02 

This file was created on 4-13-1990 at 07:30:29 

Cutset Cutset 

Rank Importance Probability 

13 .443E-02 .166E-03 

U-C212C15--U - OPERATOR FAILS TO CLOSE.BREAKER 12015 PER PROCEDURE 
U-DG1---- 1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

14 .370E-02 .138E-03 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DGl------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .370E-02 .138E-03 

U-C211A02--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .370E-02 .138E-03 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .370E-02 .138E-03 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 

14 .370E-02 .138E-03 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .370E-02 .138E-03 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .370E-02 .138E-03 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------N - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .370E-02 .138E-03 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE



Page 5 System-level Cutset Report for TNDITLF5 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.734E-02 

This fiLe was created on 4-13-1990 at 07:30:29 

Cutset Cutset 

Rank Importance Probability 

14 .370E-02 .138E-03 

U-C211AO2--U - OPERATOR FAILS TO CLOSE. CKT BKR 11A02 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

14 .370E-02 .138E-03 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

15 .197E-02 .735E-04 

ITHR-E258--Z - LOSS OF REHEATER E-25B DUE TO TORNADO MISSILE IMPACT 
ITMV15-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25B 

15 .197E-02 .735E-04 

ITHR-E25C--Z - LOSS OF REHEATER E-25C DUE TO TORNADO MISSILE IMPACT 
ITMV16-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25C 

15 .197E-02 .735E-04 

ITHR-E25D--Z - LOSS OF REHEATER E-250 DUE TO TORNADO MISSILE IMPACT 
ITMV17-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25D 

15 .197E-02 .735E-04 

ITHR-E25A--Z - LOSS OF REHEATER E-25A DUE TO TORNADO MISSILE IMPACT 
ITMV14-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25A 

16 .964E-03 .360E-04 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 

16 .964E-03 .360E-04 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND . 17 .643E-03 .240E-04 
U-831/18-1DA - 480V BUS 1/18 SHORT CIRCUIT WI 24 H 

17 .643E-03 .240E-04 

U-BD1----1DA - 120V BUS 1 SHORT CIRCUIT W/I 24 H



Page 6 System-level Cutset Report for TNDITLF5 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.734E-02 

This file was created on 4-13-1990 at 07:30:29 

Cutset Cutset 

* Rank Importance Probability 

17 .643E-03 .240E-04 

U-B21C---1DA - 4160V BUS TC SHORT CIRCUIT WI 24 H 

17 .643E-03 .240E-04 

U-T11----1DI - >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT WI 24 H 

18 .536E-03 .200E-04 

ITAVCV-76--N - AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 

18 .536E-03 .200E-04 

ITAVCV-77--N - AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 

18 .536E-03 .200E-04 

ITAVCV-79--N - AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 

18 .536E-03 .200E-04 

ITAVCV-78--N - AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 

19 .241E-03 .900E-05 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

19 .241E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

19 .241E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 

19 .241E-03 .900E-05 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

19 .241E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11014 PER PROCEDURE 
U-C212CO1--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE
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Cutset Cutset 
* Rank importance ProbabiLity 

19 .241E-03 .900E-05 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 

19 .241E-03 .900E-05 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

19 .241E-03 .900E-05 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

19 .241E-03 .900E-05 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212CO1--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 

19 .241E-03 .900E-05 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 

19 .241E-03 .900E-05 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

19 .241E-03 .900E-05 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

19 .241E-03 .900E-05 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

19 .241E-03 .900E-05 

U-C211C01--N - BKR (CONTROL) 4160V 11CO FT CLOSE ON DEMAND 
U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND
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04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.734E-02 

This file was created on 4-13-1990 at 07:30:29 

Cutset Cutset 

Rank Importance Probability 

19 .241E-03 .900E-05 

U-C211A02--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C211C14--M - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

20 .125E-03 .466E-05 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-WRDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 

21 .117E-03 .436E-05 

U-DG2----1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-WRDG1--1DA - CABLE WIRE FROM DG1 SHORT CIRCUIT WI 24 H 

21 .117E-03 .436E-05 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-WRDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT W/1 24 H 

22 .973E-04 .363E-05 

U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-WRDG1--1DA - CABLE WIRE FROM DG1 SHORT CIRCUIT W/I 24 H 

22 .973E-04 .363E-05 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-WRDG2--1DA - CABLE WIRE FROM DG2 SHORT CIRCUIT W/1 24 H 

23 .402E-04 .150E-05 

U-BD1----1JA - 120V BUS 1 SHORT CIRCUIT WI 24 HOURS 

23 .402E-04 .150E-05 

U-BY1----1JI - BATTERY 1 LOW/NO OUTPUT W/I 24 HOURS 

24 .379E-04 .142E-05 

U-B21B---1DA - 4160V BUS 18 SHORT CIRCUIT W/I 24 H 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

24 .379E-04 .142E-05 

U-B21A---1DA - 4160V BUS 1A SHORT CIRCUIT W/I 24 H 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND
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Cutset Cutset 
Rank Importance Probability 

24 .379E-04 .142E-05 

U-822C---1DA - 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 

25 .355E-04 .132E-05 

U-B22C---1DA - 4160V BUS 2C SHORT CIRCUIT WI 24 H 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

25 .355E-04 .132E-05 

U-B218---10A - 4160V BUS 18 SHORT CIRCUIT W/I 24 H 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

25 .355E-04 .132E-05 

U-821A---1DA - 4160V BUS 1A SHORT CIRCUIT WI 24 H 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

26 .296E-04 .110E-05 

U-B21A---1DA - 4160V BUS 1A SHORT CIRCUIT W/I 24 H 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

26 .296E-04 .110E-05 

U-822C---1DA - 4160V BUS 2C SHORT CIRCUIT WI! 24 H 
U-DG1------N - DIESEL GENERATOR NO. 1 IN MAINTENANCE 

26 .296E-04 .110E-05 

U-8218---1DA - 4160V BUS 18 SHORT CIRCUIT W/! 24 H 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE



MSS Cutset Summary 

F' 5 Tornado - PT 

R108-89-14-02B
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Cutset Cutset 

Rank Importance Probability 

1 .503E+00 .134E-02 

UTEPC------K - MISSILE RELATED RACEWAY FAILURE 

2 .308E+00 .820E-03 

U-T21------K - SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 
3 .276E-01 .735E-04 

ITHR-E25A--Z - LOSS OF REHEATER E-25A DUE TO TORNADO MISSILE IMPACT 
ITMV14-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25A 

3 .276E-01 .735E-04 

ITHR-E25D--Z - LOSS OF REHEATER E-250 DUE TO TORNADO MISSILE IMPACT 
ITMV17-----U - OPERATOR FAILS TO ISOLATE REHEATER E-250 

3 .276E-01 .735E-04 

ITHR-E25B--Z - LOSS OF REHEATER E-258 DUE TO TORNADO MISSILE IMPACT 
ITMV15-----U - OPERATOR FAILS TO ISOLATE REHEATER E-258 

3 .276E-01 .735E-04 

ITHR-E25C--Z - LOSS OF REHEATER E-25C DUE TO TORNADO MISSILE IMPACT 
ITMV16-----U - OPERATOR FAILS TO ISOLATE REHEATER E-25C 

4 .901E-02 .240E-04 

U-T11----1DI - >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 

4 .901E-02 .240E-04 

U-BD1----1DA - 120V BUS 1 SHORT CIRCUIT W/I 24 H 

4 .901E-02 .240E-04 

U-B21C---1DA - 4160V BUS 1C SHORT CIRCUIT W11 24 H 
4 .901E-02 .240E-04 

U-B31/1B-1DA - 480V BUS 1/18 SHORT CIRCUIT W/I 24 H 
5 .751E-02 .200E-04 

ITAVCV-76--N - AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND
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Top Event: IT-01-01 Top Event Probability: 2.664E-03 

This file was created on 4-13-1990 at 07:26:54 

Cutset Cutset 

Rank Importance Probability 

5 .751E-02 .200E-04 

ITAVCV-77--N - AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 

5 .751E-02 .200E-04 

ITAVCV-78--N - AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 

5 .751E-02 .200E-04 

ITAVCV-79--N - AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 

6 .363E-02 .967E-05 

U-DGCCO001-R - COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

7 .292E-02 .779E-05 

U-DGCCO002-S - COMMON CAUSE FAILURE -DG-S -- > 1 AND 2 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

8 .122E-02 .326E-05 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

9 .102E-02 .271E-05 

U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2-----M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

10 .953E-03 .254E-05 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP . 10 .953E-03 .254E-05 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP
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Cutset Cutset 
Rank Importance Probability 

11 .249E-03 .662E-06 

U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

12 .225E-03 .600E-06 

U-BY1------Z - BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

13 .207E-03 .552E-06 

U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

14 .143E-03 .380E-06 

B-SYINAIR--Z - INSTRUMENT AIR SYSTEM FAILS DUE TO TORNADO 
ITGBADV-E--K - FAILURE OF N2 SUPPLY TO ADV CV-76,78 DT TORNADO MISSILES 
UTWPC------K - MISSILE RELATED RACEWAY FAILURE 

15 .116E-03 .309E-06 

U-C2CC0002-N - COMMON CAUSE FAILURE -C2-N -- 11C14 AND 12C15 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

16 .901E-04 .240E-06 

U-BCA---- 1DI - BATTERY CHARGER A LOW OR NO OUTPUT W/I 24 H 
U-BCD------V - OPER. FAILS TO SW. 125 VDC BUS 1 TO BATTERY CHARGER B 

16 .901E-04 .240E-06 

U-BCA----1DI - BATTERY CHARGER A LOW OR NO OUTPUT W1I 24 H 
U-BCB-- M - BATTERY CHARGER B IN TEST OR MAINTENANCE 

17 .664E-04 .177E-06 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-DG1 ------ S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

(II-) DEE ENRTR1 TSAT NDMN
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Cutset Cutset 

Rank Importance Probability 

17 .664E-04 .177E-06 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1-----S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .664E-04 .177E-06 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .664E-04 .177E-06 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .664E-04 .177E-06 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .664E-04 .177E-06 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .664E-04 .177E-06 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

17 .664E-04 .177E-06 

U-C212CO1--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1 --- S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .622E-04 .166E-06 

U-C211CO1--U - OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-DG1--- -1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP
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Cutset Cutset 
Rank Importance Probability 

18 .622E-04 .166E-06 

U-C211C01--N - BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - COND-ITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .622E-04 .166E-06 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .622E-04 .166E-06 

U-C211A02--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .622E-04 .166E-06 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-DG2 ---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .622E-04 .166E-06 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2---- 10R - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .622E-04 .166E-06 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .622E-04 .166E-06 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

18 .622E-04 .166E-06 

U-C212C15--N - BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-0G1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

0



Page 6 System-leveL Cutset Report for TNDITTF5 Data FiLe 
04-16-1990 

Top Event: IT-01-01 Top Event ProbabiLity: 2.664E-03 

This fiLe was created on 4-13-1990 at 07:26:54 

Cutset Cutset 

Rank Importance ProbabiLity 

18 .622E-04 .166E-06 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .518E-04 .138E-06 

U-C212C15--N - BKR (CONTROL) 4160V 12015 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .518E-04 .138E-06 

U-C211C14--U - OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .518E-04 .138E-06 

U-C211AO2--U - OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .518E-04 .138E-06 

U-C212C01--N - BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .518E-04 .138E-06 

U-C211CO1--N - BKR (CONTROL) 4160V 11CO FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .518E-04 .138E-06 

U-C212C01--U - OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-DG1 -- N - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .518E-04 .138E-06 

U-C212C15--U - OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP



Page 7 System-Level Cutset Report for TNDITTF5 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 2.664E-03 

This file was created on 4-13-1990 at 07:26:54 

Cutset Cutset 
Rank Importance Probability 

19 .518E-04 .138E-06 

U-C211C01--U - OPS FAILS TO CLOSE BREAKER .11C01 PER PROCEDURE 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .518E-04 .138E-06 

U-C211AO2--N - BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

19 .518E-04 .138E-06 

U-C211C14--N - BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-0G2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-OOCNDLP--Z - CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

4



AFWS Cutset Summary 

Base Case - LOOP 

R108-89-14-02B



Page 1 System-Level Cutset Report for TNDLTLBA Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.920E-03 

This file was created on 4-12-1990 at 19:18:18 

Cutset Cutset 
Rank Importance Probability 

1 .139E+00 .267E-03 

L-XV353 ---- V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DGCCO001-R - COMMON CAUSE FAILURE -DG-R -- 1 AND 2 
U-DGDSD--lDR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 

2 .112E+00 .215E-03 

L-XV353 ---- V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DGCC0002-S - COMMON CAUSE FAILURE -DG-S - 1 AND 2 
U-DGDSD--l0R - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 

3 .756E-01 .145E-03 

L-XV353----V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DGCC0001-R - COMMON CAUSE FAILURE -DG-R -- 1 AND 2 
U-DGDSD----V - OPERATOR FAILS TO START DSD DIESEL 

4 .630E-01 .121E-03 

L-XV353----V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DGCCO001-R - COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 
U-DGDSD---- S - DIESEL GENERATOR DSO FT START ON DEMAND 

5 .608E-01 .117E-03 

L-XV353 ---- V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DGCC0002-S - COMMON CAUSE FAILURE -DG-S -- > 1 AND 2 
U-DGDSD ---- V - OPERATOR FAILS TO START DSD DIESEL 

6 .500E-01 .960E-04 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

6 .500E-01 .960E-04 

L-MPG10W---S - MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

7 .468E-01 .899E-04 

L-XV353 ---- V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DG1-----S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2 ---- 1R - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS



Page 2 System-level Cutset Report for TNDLTLBA Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.920E-03 

This file was created on 4-12-1990 at 19:18:18 

Cutset Cutset 
Rank Importance Probability 

8 .390E-01 .749E-04 

L-XV353 ---- V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DG1------S - DIESEL GENERATOR 1 FT START-ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 

9 .365E-01 .701E-04 

L-XV353 ---- V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DG1*----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-DGDSD--1DR - DIESEL GENERATOR DSO FT RUN FOR 24 HOURS 

9 .365E-01 .701E-04 

L-XV353 ---- V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2---- 10R - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DGOSD--1DR - DIESEL GENERATOR DSO FT RUN FOR 24 HOURS 

10 .260E-01 .500E-04 

L-AVFCVS---W - OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs 

11 .254E-01 .489E-04 

L-XV353 ---- V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2----1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DGDSO ---- V - OPERATOR FAILS TO START DSO DIESEL 

12 .212E-01 .407E-04 

L-XV353 ---- V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-DGDSD ---- V - OPERATOR FAILS TO START DSD DIESEL 

12 .212E-01 .407E-04 

L-XV353 ---- V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DGDSO ---- S - DIESEL GENERATOR DSO FT START ON DEMAND



Page 3 System-Level Cutset Report for TNDLTLBA Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.920E-03 

This fiLe was created on 4-12-1990 at 19:18:18 

Cutset Cutset 
Rank Importance Probability 

13 .198E-01 .381E-04 

L-XV353----V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------M DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-DGDSD----V - OPERATOR FAILS TO START DSO DIESEL 

13 .198E-01 .381E-04 

L-XV353 ---- V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2 ---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DGDSD----V - OPERATOR FAILS TO START DSD DIESEL 

14 .177E-01 .339E-04 

L-XV353 ---- V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2------M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-DGDSD ---- S - DIESEL GENERATOR DSD FT START ON DEMAND 

15 .167E-01 .320E-04 

L-SV3110---J - SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
L-TPG10---- M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

16 .165E-01 .317E-04 

L-XV353---- V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2 ---- 1DR - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DGDSD ---- S - DIESEL GENERATOR DSD FT START ON DEMAND 

16 .165E-01 .317E-04 

L-XV353----V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DG1----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2*-----M - DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-DGDSD---- S - DIESEL GENERATOR DSD FT START ON DEMAND . 17 .139E-01 .266E-04 
L-MPG10W---M - PUMP AFW-G-10W DOWN DUE TO MAINTENANCE 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10



Page 4 System-Level Cutset Report for TNDLTLBA Data File 
04-16-1990 

Top Event: LT-01-01 Top Event ProbabiLity: 1.920E-03 

This fiLe was created on 4-12-1990 at 19:18:18 

Cutset Cutset 

Rank Importance Probability 

18 .120E-01 .230E-04 

L-MPG1O-1DR - MTR-DRIVEN PP AFW-G-10W.FT RUN FOR 24 HOURS AFW 
L-TPG10--- -M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

19 .112E-01 .216E-04 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFU-G-10 

19 .112E-01 .216E-04 

L-MPG10W---S - MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 

20 .952E-02 .183E-04 

L-XV353----V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DG1*----1DR - DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 

21 .793E-02 .152E-04 

L-XV353 ---- V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DG1------M - DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S - DIESEL GENERATOR 2 FT START ON DEMAND 
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 

22 .781E-02 .150E-04 

K-ASAFAS2--I - AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
K-ASAFWAS--U - OPERATOR FAILS TO MANUALLY ACTUATE AFWAS PER PROCEDURE 

23 .578E-02 .111E-04 

L-AV113----P - AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
L-MPG10W---M * PUMP AFW-G-10U DOWN DUE TO MAINTENANCE 

23 .578E-02 .111E-04 

L-AV2620--- P - AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
L-MPG1OW ---M - PUMP AFW-G-10W DOWN DUE TO MAINTENANCE



Page 5 System-level Cutset Report for TNDLTLBA Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.920E-03 

This file was created on 4-12-1990 at 19:18:18 

Cutset Cutset 

Rank Importance Probability 

24 .560E-02 .107E-04 

L-XV353 ---- V - OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DG1------S - DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2---- 10R - DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DGDSD----M - DSD DIESEL DOWN DUE TO MAINTENANCE



AFWS Cutset Summary 

Base Case - PT 

0 
R1 08-89-i14-02B



Page 1 System-Level Cutset Report for TNDLTTBA Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 4.040E-04 

This file was created on 4-12-1990 at 19:03:22 

Cutset Cutset 
Rank Importance Probability 

1 .238E+00 .960E-04 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT- OPEN ON DEMAND-AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

1 .238E+00 .960E-04 

L-MPG10W --- S - MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFN 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

2 .124E+00 .500E-04 

L-AVFCVS---W - OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs 

3 .792E-01 .320E-04 

L-SV3110---J - SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

4 .659E-01 .266E-04 

L-MPG10W---M - PUMP AFW-G-10W DOWN DUE TO MAINTENANCE 
L-TPG10 ---- S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG1O----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 

5 570E-01 .230E-04 

L-MPG1OW-1DR - MTR-DRIVEN PP AFW-G-10W FT RUN FOR 24 HOURS AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

6 .535E-01 .216E-04 

L-MPG10W --- S - MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10 ---- Y - OPERATOR FAILS TO RECOVER AFU PUMP AFW-G-10 

6 .535E-01 .216E-04 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFU 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 

7 .371E-01 .150E-04 

K-ASAFAS2--I - AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
K-ASAFWAS--U - OPERATOR FAILS TO MANUALLY ACTUATE AFWAS PER PROCEDURE 

0II



Page 2 System-LeveL Cutset Report for TNDLTTBA Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 4.040E-04 

This fiLe was created on 4-12-1990 at 19:03:22 

Cutset Cutset 

Rank Importance Probability 

8 .275E-01 .111E-04 

L-AV113----P - AIR-OPERATED VLY CV-113-FT OPEN ON DEMAND AFW 
L-MPG10W---M - PUMP AFW-G-1OW DOWN DUE TO MAINTENANCE 

8 .275E-01 .111E-04 

L-AV2620--- P - AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
L-MPG10W--- M - PUMP AFW-G-10W DOWN DUE TO MAINTENANCE



AFWS Cutset Summary 

F' 1 Tornado - LOOP 

R108-89-14-02B



Page 1 System-LeveL Cutset Report for TNDLTLF1 Data FiLe 
04-16-1990 

Top Event: LT-01-01 Top Event ProbabiLity: 5.040E-04 

This fiLe was created on 4-12-1990 at 16:56:30 

Cutset Cutset 

Rank Importance ProbabiLity 

1 .198E+00 .100E-03 
UTVENTBLD77Z - WIND RELATED WALL FAILURE - VENT BLDG IMPACTS RACEWAYS 

2 .190E+00 .960E-04 

L-MPG10W---S - MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
L-TPG1O----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

2 .190E+00 .960E-04 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

3 .992E-01 .500E-04 

L-AVFCVS---W - OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs 

4 .635E-01 .320E-04 

L-SV3110---J - SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

5 .529E-01 .266E-04 

L-MPG10W---M - PUMP AFW-G-10W DOWN DUE TO MAINTENANCE 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 

6 .457E-01 .230E-04 

L-MPG10W-1DR - MTR-DRIVEN PP AFW-G-10W FT RUN FOR 24 HOURS AFW 
L-TPG1O----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

7 .429E-01 .216E-04 

L-MPG10W---S - MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 

7 .429E-01 .216E-04 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFl 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG1O----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10



Page 2 System-Level Cutset Report for TNDLTLF1 Data FiLe 
04-16-1990 

Top Event: LT-01-01 Top Event ProbabiLity: 5.040E-04 

This fiLe was created on 4-12-1990 at 16:56:30 

Cutset Cutset.  

Rank Inportance Probability 

8 .298E-01 .150E-04 

K-ASAFAS2--I - AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
K-ASAFWAS--U - OPERATOR FAILS TO MANUALLY ACTUATE AFWAS PER PROCEDURE 

9 .220E-01 .111E-04 

L-AV113----P - AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
L-MPG10W---M - PUMP AFW-G-10W DOWN DUE TO MAINTENANCE 

9 .220E-01 .111E-04 

L-AV2620--- P - AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
L-MPG10W---M - PUMP AFW-G-10W DOWN DUE TO MAINTENANCE



AFWS Cutset Summary 

F 1 Tornado - PT 

R108-89-14-02B



Page 1 System-Level Cutset Report for TNDLTTF1 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 5.040E-04 

This fiLe was created on 4-12-1990 at 16:53:44 

Cutset Cutset 

Rank Importance Probability 

1 .198E+00 .1006-43 

UTVENTBLD77Z - WIND RELATED WALL FAILURE - VENT BLDG IMPACTS RACEWAYS 

2 .190E+00 .960E-04 

L-MPG10W---S - MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

2 .190E+00 .960E-04 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

3 .992E-01 .500E-04 

L-AVFCVS---W - OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs 

4 .635E-01 .320E-04 

L-SV3110---J - SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

5 .529E-01 .266E-04 

L-MPG10W---M - PUMP AFW-G-1OW DOWN DUE TO MAINTENANCE 
L-TPG10 ---- S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 

6 .457E-01 .230E-04 

L-MPG1OW-1DR - MTR-DRIVEN PP AFW-G-10W FT-RUN FOR 24 HOURS AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

7 .429E-01 .216E-04 

L-MPG10W---S - MTR-DRIVEN PUMP AFW-G-1OW FT START ON DEMAND AFW 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 

7 .429E-01 .216E-04 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10



Page 2 System-LeveL Cutset Report for TNDLTTF1 Data FiLe 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 5.040E-04 

This file was created on 4-12-1990 at 16:53:44 

Cutset Cutset 
Rank Importance Probability 

8 .298E-01 .150E-04 

K-ASAFAS2--I - AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
K-ASAFWAS--U - OPERATOR FAILS TO MANUALLY ACTUATE AFUAS PER PROCEDURE 

9 .220E-01 .111E-04 

L-AV113----P - AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFM 
L-MPG10W--- M - PUMP AFW-G-10W DOWN DUE TO MAINTENANCE 

9 .220E-01 .111E-04 

L-AV2620---P - AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
L-MPG10W--- M - PUMP AFW-G-10U DOWN DUE TO MAINTENANCE



AFWS Cutset Summary 

F' 2 Tornado - LOOP 

R108-89-14-02B



Page 1 System-leveL Cutset Report for TNDLTLF2 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.569E-02 

This fiLe was created on 4-12-1990 at 17:02:43 

Cutset Cutset 

* Rank Importance Probability 

1 .765E+00 .12Q "1 

UTVENTBLD77Z - WIND RELATED WALL FAILURE - VENT BLDG IMPACTS RACEWAYS 

2 .547E-01 .859E-03 

UTCR-ROOF63K - MISSILE RELATED RACEWAY FAILURE 

3 .301E-01 .472E-03 

UTSEB1-----K - MISSILE RELATED RACEWAY FAILURE 

4 .292E-01 .458E-03 

LTPPAFWSUPLK - AFW SUPPLY PIPING FAILS FOR ALL AFW PUMPS DT TORNADOS 

5 .281E-01 .441E-03 

UTWPC------K - MISSILE RELATED RACEWAY FAILURE 

6 .273E-01 .429E-03 

UTVENTBLD77K - MISSILE RELATED RACEWAY FAILURE 

7 .219E-01 .344E-03 

UTEPC------K - MISSILE RELATED RACEWAY FAILURE 

8 .619E-02 .972E-04 

L-TPG10--- -M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

9 .612E-02 .960E-04 

L-MPG10W--- S - MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
L-TPG10--- -M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

9 .612E-02 .960E-04 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

10 .605E-02 .950E-04 

LTPPAFWFEEDK - FAILURE OF DISCHARGE PIPING TO ALL THREE SG'S DT TORNADOS



Page 2 System-LeveL Cutset Report for TNDLTLF2 Data FiLe 
04-16-1990 

Top Event: LT-01-01 Top Event ProbabiLity: 1.569E-02 

This fiLe was created on 4-12-1990 at 17:02:43 

Cutset Cutset 

Rank Importance ProbabiLity 

11 .337E-02 .528La 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD----V - OPERATOR FAILS TO START DSD DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

12 .319E-02 .500E-04 

L-AVFCVS--- W - OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs 

13 .280E-02 .440E-04 

L-TPG10 ----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD ---- S - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

14 .204E-02 .320E-04 

L-SV3110---J - SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

15 .170E-02 .266E-04 

L-MPG10W---M - PUMP AFW-G-10W DOWN DUE TO MAINTENANCE 
L-TPG10 ---- S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 

16 .147E-02 .230E-04 

L-MPG1OW-1DR - MTR-DRIVEN PP AFW-G-10W FT RUN FOR 24 HOURS AFW 
L-TPG1O----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

17 .139E-02 .219E-04 

L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDSD--l0R - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

18 .138E-02 .216E-04 

L-MPG10W --- S - MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10



Page 3 System-Level Cutset Report for TNDLTLF2 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.569E-02 

This fiLe was created on 4-12-1990 at 17:02:43 

Cutset Cutset 

Rank Importance Probability 

18 .138E-02 .216L0 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 

19 .956E-03 .150E-04 

K-ASAFAS2--I - AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
K-ASAFWAS--U - OPERATOR FAILS TO MANUALLY ACTUATE AFWAS PER PROCEDURE 

20 .757E-03 .119E-04 

L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10--- -Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDSD ----V - OPERATOR FAILS TO START DSD DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

21 .740E-03 .116E-04 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD----M - DSD DIESEL DOWN DUE TO MAINTENANCE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

22 .707E-03 .111E-04 

L-AV2620--- P - AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
L-MPG10W---M - PUMP AFW-G-1OW DOWN DUE TO MAINTENANCE 

22 .707E-03 .111E-04 

L-AV113----P - AIR-OPERATED VLV CV-113 FT.OPEN ON DEMAND AFW 
L-MPG10W---M - PUMP AFW-G-10W DOWN DUE TO MAINTENANCE



AFWS Cutset Summary 

F, 2 Tornado - PT 

0 
R1 08-89-1 4-02 B



Page 1 System-LeveL Cutset Report for TNDLTTF2 Data FiLe 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.559E-02 

This fiLe was created on 4-12-1990 at 16:59:55 

Cutset Cutset 

Rank Importance Probability 

W1 .770E+00 .1205m.a 

UTVENTBLD77Z - WIND RELATED WALL FAILURE - VENT BLDG IMPACTS RACEWAYS 

2 .551E-01 .859E-03 

UTCR-ROOF63K - MISSILE RELATED RACEWAY FAILURE 

3 .303E-01 .472E-03 

UTSEB1-----K - MISSILE RELATED RACEWAY FAILURE 

4 .294E-01 .458E-03 

LTPPAFWSUPLK - AFW SUPPLY PIPING FAILS FOR ALL AFW PUMPS DT TORNADOS 

5 .283E-01 .441E-03 

UTWPC------K - MISSILE RELATED RACEWAY FAILURE 

6 .275E-01 .429E-03 

UTVENTBLD77K - MISSILE RELATED RACEWAY FAILURE 

7 .221E-01 .344E-03 

UTEPC------K - MISSILE RELATED RACEWAY FAILURE 

8 .616E-02 .960E-04 

L-MPG10W---S - MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

8 .616E-02 .960E-04 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

9 .609E-02 .950E-04 

LTPPAFWFEEDK - FAILURE OF DISCHARGE PIPING TO ALL THREE SGIS DT TORNADOS 

10 .321E-02 .500E-04 

L-AVFCVS ---W - OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs



Page 2 System-level Cutset Report for TNDLTTF2 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.559E-02 

This file was created on 4-12-1990 at 16:59:55 

Cutset Cutset 

Rank Importance Probability 

11 .312E-02 .4865d4 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

12 .205E-02 .320E-04 

L-SV3110---J - SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

13 .171E-02 .266E-04 

L-MPG10W--- M - PUMP AFW-G-10W DOWN DUE TO MAINTENANCE 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 

14 .169E-02 .264E-04 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD ---- V - OPERATOR FAILS TO START DSD DIESEL 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

15 .148E-02 .230E-04 

L-MPG1OW-1DR - MTR-DRIVEN PP AFW-G-10W FT RUN FOR 24 HOURS AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

16 .141E-02 .220E-04 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD----S - DIESEL GENERATOR DSD FT START ON DEMAND 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

17 .139E-02 .216E-04 

L-MPG10W--- S - MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 

17 .139E-02 .216E-04 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-TPG10 ---- S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10 ---- Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10



Page 3 System-level Cutset Report for TNDLTTF2 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.559E-02 

This fiLe was created on 4-12-1990 at 16:59:55 

Cutset Cutset 
Rank Importance Probability 

18 .125E-02 .19464 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-B32SOGE--V - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

19 .962E-03 .150E-04 

K-ASAFAS2--I - AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
K-ASAFWAS--U - OPERATOR FAILS TO MANUALLY ACTUATE AFWAS PER PROCEDURE 

20 .712E-03 .111E-04 

L-AV2620--- P - AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
L-MPG10W ---M - PUMP AFW-G-10W DOWN DUE TO MAINTENANCE 

20 .712E-03 .111E-04 

L-AV113----P - AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
L-MPG10W--- M - PUMP AFW-G-10W DOWN DUE TO MAINTENANCE 

21 .701E-03 .109E-04 

L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG1O----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDSD--1DR - DIESEL GENERATOR DSO FT RUN FOR 24 HOURS 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

22 .677E-03 .106E-04 

L-TPG1O---- -M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-832SDGE--V - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
U-DGDSD----V - OPERATOR FAILS TO START DSD DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



AFWS Cutset Summary 

F' 3 Tornado - LOOP 

R108-89-14-02B



Page 1 System-Level Cutset Report for TNDLTLF3 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.491E-01 

This file was created on 4-12-1990 at 16:34:39 

Cutset Cutset 

Rank Importance Probability 

1 .939E+00 .140e'e 

UTVENTBLD77Z - WIND RELATED WALL FAILURE - VENT BLDG IMPACTS RACEWAYS 

2 .146E-01 .218E-02 

UTCR-ROOF63K - MISSILE RELATED RACEWAY FAILURE 

3 .805E-02 .120E-02 

UTSEB1-----K - MISSILE RELATED RACEWAY FAILURE 

4 .778E-02 .116E-02 

LTPPAFWSUPLK - AFW SUPPLY PIPING FAILS FOR ALL AFW PUMPS DT TORNADOS 

5 .751E-02 .112E-02 

UTWPC------K - MISSILE RELATED RACEWAY FAILURE 

6 .731E-02 .109E-02 

UTVENTBLD77K - MISSILE RELATED RACEWAY FAILURE 

7 .585E-02 .872E-03 

UTEPC------K - MISSILE RELATED RACEWAY FAILURE 

8 .415E-02 .618E-03 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

9 .225E-02 .336E-03 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD----V - OPERATOR FAILS TO START DSO DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

10 .188E-02 .280E-03 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD----S - DIESEL GENERATOR DSO FT START ON DEMAND 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 2 System-LeveL Cutset Report for TNDLTLF3 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.491E-01 

This fiLe was created on 4-12-1990 at 16:34:39 

Cutset Cutset 
Rank Importance Probability 

11 .162E-02 .24T 03 

LTPPAFWFEEDK - FAILURE OF DISCHARGE PIPING TO ALL THREE SGIS DT TORNADOS 

12 .933E-03 .139E-03 

L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGCSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

13 .644E-03 .960E-04 

L-MPG10W---S - MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

13 .644E-03 .960E-04 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-TPG10 ---- M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

14 .507E-03 .756E-04 

L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDSD --- *V - OPERATOR FAILS TO START DSD DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

15 .496E-03 .739E-04 

L-TPG1O ---- M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDS ---- M - DSO DIESEL DOWN DUE TO MAINTENANCE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

16 .423E-03 .630E-04 

L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDSO ---- S - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

17 .389E-03 .580E-04 

L-AV113----P - AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 3 Systen-Level Cutset Report for TNDLTLF3 Data FiLe 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.491E-01 

This fiLe was created on 4-12-1990 at 16:34:39 

Cutset Cutset 
Rank Importance ProbabiLity 

17 .389E-03 .5806&"4 

L-AV2620-- -P AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

18 .377E-03 .562E-04 

U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTSEB3-----K - MISSILE RELATED RACEWAY FAILURE 

19 .335E-03 .500E-04 

L-AVFCVS---W - OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs 

20 .295E-03 .439E-04 

L-TPG10 ----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
UT22------Z. - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTDSD------K - DSD DIESEL FAILURE DUE TO MISSILE IMPACT 

21 .263E-03 .392E-04 

U-DGDSD--10R - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTDSD1-----K - MISSILE RELATED RACEWAY FAILURE 

22 .225E-03 .336E-04 

L-MXA4S2--- V - OPER. FAILS TO OPERATE MAN. SWITCH A4S2 W/O PROC.  
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
UT22-----Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

22 .225E-03 .336E-04 

L-C21A404--N - BKR (CONTROL) 4160V 1A404 FT CLOSE ON DEMAND 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

23 .215E-03 .320E-04 

L-SV3110---J - SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE



Page 4 System-teveL Cutset Report for TNDLTLF3 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.491E-01 

This file was created on 4-12-1990 at 16:34:39 

Cutset Cutset 

Rank Importance Probability 

24 .211E-03 .315T"4 

L-AV2620--- P - AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
U-DGDSD ---- V - OPERATOR FAILS TO START DSO DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

24 .211E-03 .315E-04 

L-AV113----P - AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
U-DGDSD ----V - OPERATOR FAILS TO START DSD DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

25 .205E-03 .306E-04 

U-DGDSD----V - OPERATOR FAILS TO START DSD DIESEL 
UT22-------Z - WINO RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTSEB3-----K - MISSILE RELATED RACEWAY FAILURE 

26 .179E-03 .266E-04 

L-MPG1OW---M - PUMP AFW-G-10W DOWN DUE TO MAINTENANCE 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 

27 .176E-03 .263E-04 

L-AV113----P - AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
U-DGDSO ---- S - DIESEL GENERATOR DSO FT START ON DEMAND 
UT22-*-*-Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

27 .176E-03 .263E-04 

L-AV2620---P - AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
U-DGDSD ---- S - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

28 .171E-03 .255E-04 

U-DGDSD ---- S - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTSE3 -- K - MISSILE RELATED RACEWAY FAILURE 

29 .168E-03 .251E-04 

L-PC8------J - PRESSURE CONTROLLER PC-8 FAILS 
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 5 System-LeveL Cutset Report for TNDLTLF3 Data FiLe 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.491E-01 

This fiLe was created on 4-12-1990 at 16:34:39 

Cutset Cutset 

Rank Importance Probability 

30 .157E-03 .234M'4 

LTPPAFWPUMPK - FAILURE OF -AFW PUMP G1O/G1GS PIPING DUE TO TORNADO MISSILES 
U-DGOSO--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND- RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

31 .155E-03 .230E-04 

L-MPG1OW-1DR - MTR-DRIVEN PP AFW-G-1OW FT RUN FOR 24 HOURS AFW 
L-TPG1O----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

32 .150E-03 .224E-04 

L-TPG1O----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-IRYV30-1DI - INVERTER YV30 LOW OR NO OUTPUT SIGNAL WI 24 H 
UT22-*---Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

33 .145E-03 .216E-04 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 

33 .145E-03 .216E-04 

L-MPG10W---S - MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG1O----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 

34 .143E-03 .213E-04 

U-DGDSD ---- V - OPERATOR FAILS TO START DSU DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTDSD1-----K - MISSILE RELATED RACEWAY FAILURE 

35 .140E-03 .209E-04 

L-TPG10---- M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
LTPPSUCG1OWK - FAILURE OF AFW PUMP G-10W SUCTION DUE TO TORNADO MISSILES 

36 .130E-03 .193E-04 
L-SV2620--- P - SV-2620 FAILS TO OPEN RANDOMLY 
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 6 System-level Cutset Report for TNDLTLF3 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.491E-01 

This file was created on 4-12-1990 at 16:34:39 

Cutset Cutset 

Rank Importance Probability 

37 .119E-03 .178S-4 

U-DGDSD ---- S - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTDSD1-----K - MISSILE RELATED RACEWAY FAILURE 

38 .112E-03 .166E-04 

L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10---- Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDSD ---M - DSD DIESEL DOWN DUE TO MAINTENANCE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

39 .101E-03 .150E-04 

K-ASAFAS2--I - AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
K-ASAFWAS--U - OPERATOR FAILS TO MANUALLY ACTUATE AFWAS PER PROCEDURE



AFWS Cutset Summary 

F' 3 Tornado - PT 

R108-89-14-02B



Page 1 System-Level Cutset Report for TNDLTTF3 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.483E-01 

This file was created on 4-12-1990 at 16:31:31 

-Cutset Cutset 

Rank Importance Probability 

1 .944E+00 .14GMWO 

UTVENTBLD77Z - WIND RELATED WALL FAILURE -- VENT BLDG IMPACTS RACEWAYS 

2 .147E-01 .218E-02 

UTCR-ROOF63K - MISSILE RELATED RACEWAY FAILURE 

3 .809E-02 .120E-02 

UTSEB1-----K - MISSILE RELATED RACEWAY FAILURE 

4 .782E-02 .116E-02 

LTPPAFWSUPLK - AFW SUPPLY PIPING FAILS FOR ALL AFW PUMPS DT TORNADOS 

5 .755E-02 .112E-02 

UTWPC------K - MISSILE RELATED RACEWAY FAILURE 

6 .735E-02 .109E-02 

UTVENTBLD77K - MISSILE RELATED RACEWAY FAILURE 

7 .588E-02 .872E-03 

UTEPC------K - MISSILE RELATED RACEWAY FAILURE 

8 .208E-02 .309E-03 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

9 .162E-02 .241E-03 

LTPPAFWFEEDK - FAILURE OF DISCHARGE PIPING TO ALL THREE SG'S DT TORNADOS 

10 .113E-02 .168E-03 

L-TPG10 ---- M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD--- -V - OPERATOR FAILS TO START DSD DIESEL 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 2 System-LeveL Cutset Report for TNDLTTF3 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.483E-01 

This fiLe was created on 4-12-1990 at 16:31:31 

Cutset Cutset 
Rank Importance ProbabiLity 

11 .944E-03 .148O03 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD----S - DIESEL GENERATOR DSD FT START ON DEMAND 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

12 .834E-03 .124E-03 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-832SDGE--V - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SOG&E LINE W/O PROC.  
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

13 .647E-03 .960E-04 

L-MPG10W---S - MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

13 .647E-03 .960E-04 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

14 .469E-03 .696E-04 

L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDSD--1DR - DIESEL GENERATOR DSO FT RUN FOR 24 HOURS 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22*------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

15 .453E-03 .672E-04 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-B32SDGE--V - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SOG&E LINE W/O PROC.  
U-DGDSD----V - OPERATOR FAILS TO START DSD DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

16 .378E-03 .560E-04 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-832SDGE--V - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
U-DGDSD ---- S - DIESEL GENERATOR DSO FT START ON DEMAND 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 3 System-Level Cutset Report for TNDLTTF3 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.483E-01 

This file was created on 4-12-1990 at 16:31:31 

Cutset Cutset 

Rank Importance Probability 

17 .337E-03 .500EW4 

L-AVFCVS---W - OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs 

18 .255E-03 .378E-04 

L-TPG10--- -S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10 ---- Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDSD ---- V - OPERATOR FAILS TO START DSD DIESEL 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

19 .249E-03 .370E-04 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD ---- M - DSD DIESEL DOWN DUE TO MAINTENANCE 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

20 .216E-03 .320E-04 

L-SV3110---J - SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

21 .212E-03 .315E-04 

L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDS---- S - DIESEL GENERATOR DSO FT START ON DEMAND 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

22 .195E-03 .290E-04 

L-AV113----P - AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
U-DGDSO--1DR - DIESEL GENERATOR DSO FT RUN FOR 24 HOURS 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

22 .195E-03 .290E-04 

L-AV2620--- P - AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
U-OOSDG&E--Z - SOG&E LINE UNAVAILABLE 
UT22-----Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 4 System-Level Cutset Report for TNDLTTF3 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.483E-01 

This fiLe was created on 4-12-1990 at 16:31:31 

Cutset Cutset 
Rank Importance Probability 

23 .190E-03 .281VE4 

U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUR FOR 24 HOURS 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND- RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTSEB3-----K - MISSILE RELATED RACEWAY FAILURE 

24 .188E-03 .278E-04 

L-TPG10 ---- S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10---- Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-832SDGE--V - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
U-DGDSD--l0R - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

25 .180E-03 .266E-04 

L-MPG10W---M - PUMP AFW-G-10W DOWN DUE TO MAINTENANCE 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 

26 .155E-03 .230E-04 

L-MPG10W-1DR - MTR-DRIVEN PP AFW-G-10W FT RUN FOR 24 HOURS AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

27 .148E-03 .220E-04 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTDSD------K - DSD DIESEL FAILURE DUE TO MISSILE IMPACT 

28 .146E-03 .216E-04 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 

28 .146E-03 .216E-04 

L-MPG10W---S - MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10 ---- Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10



Page 5 System-LeveL Cutset Report for TNDLTTF3 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.483E-01 

This fiLe was created on 4-12-1990 at 16:31:31 

Cutset Cutset 

Rank Importance Probability 

29 .141E-03 .2096.4 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
LTPPSUCG1OWK - FAILURE OF AFW PUMP G-10W SUCTION DUE TO TORNADO MISSILES 

30 .132E-03 .196E-04 

U-DGDSD--10R - DIESEL GENERATOR DSO FT RUN FOR 24 HOURS 
U-OOS0G&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTOSDl*----K - MISSILE RELATED RACEWAY FAILURE 

31 .113E-03 .168E-04 

L-MXA4S2 ---V - OPER. FAILS TO OPERATE MAN. SWITCH A4S2 W/O PROC.  
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

31 .113E-03 .168E-04 

L-C21A404--N - BKR (CONTROL) 4160V 1A404 FT CLOSE ON DEMAND 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-OOSOG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

32 .106E-03 .157E-04 

L-AV2620--- P - AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
U-DGDSD----V - OPERATOR FAILS TO START DSD DIESEL 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

32 .106E-03 .157E-04 

L-AV113----P - AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
U-DGDSD---- V - OPERATOR FAILS TO START DSD DIESEL 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

33 .103E-03 .153E-04 

U-DGDSO----V - OPERATOR FAILS TO START DSD DIESEL 
U-00SDG&E--Z - SOG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTSEB3-----K - MISSILE RELATED RACEWAY FAILURE



Page 6 System-Level Cutset Report for TNDLTTF3 Data FiLe 
04-16-1990 

Top Event: LT-01-01 Top Event ProbabiLity: 1.483E-01 

This fiLe was created on 4-12-1990 at 16:31:31 

Cutset Cutset 

Rank Importance ProbabiLity 

34 .102E-03 .1546-04 

L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10 ----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-B32SDGE--V - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
U-DGDSD ----V - OPERATOR FAILS TO START DSD DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

35 .101E-03 .150E-04 

K-ASAFAS2--I - AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
K-ASAFWAS--U - OPERATOR FAILS TO MANUALLY ACTUATE AFWAS PER PROCEDURE 

36 .997E-04 .148E-04 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-B32SOGE--V - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
U-DGDSD----M - DSD DIESEL DOWN DUE TO MAINTENANCE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

0



AFWS Cutset Summary 

F' 4 Tornado - LOOP 

R108-89-14-02B



Page 1 System-level Cutset Report for TNDLTLF4 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 5.076E-01 

This file was created on 4-12-1990 at 17:10:25 

Cutset Cutset 
Rank Importance Probability 

1 .985E+00 .500600 

UTVENTBLD77Z - WIND RELATED WALL FAILURE -. VENT BLDG IMPACTS RACEWAYS 

2 .540E-02 .274E-02 

UTCR-ROOF63K - MISSILE RELATED RACEWAY FAILURE 

3 .297E-02 .151E-02 

UTSEB1-----K - MISSILE RELATED RACEWAY FAILURE 

4 .288E-02 .146E-02 

LTPPAFWSUPLK - AFW SUPPLY PIPING FAILS FOR ALL AFW PUMPS DT TORNADOS 

5 .278E-02 .141E-02 

UTWPC------K - MISSILE RELATED RACEWAY FAILURE 

6 .270E-02 .137E-02 

UTVENTBLD77K - MISSILE RELATED RACEWAY FAILURE 

7 .258E-02 .131E-02 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

8 .217E-02 .110E-02 

UTEPC------K - MISSILE RELATED RACEWAY FAILURE 

9 .140E-02 .710E-03 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD----V - OPERATOR FAILS TO START DSD DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

10 .117E-02 .592E-03 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD---- S - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 2 System-Level Cutset Report for TNDLTLF4 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 5.076E-01 

This file was created on 4-12-1990 at 17:10:25 

Cutset Cutset 
Rank Importance Probability 

11 .599E-03 .3046-403' 

LTPPAFWFEEDK - FAILURE OF DISCHARGE PIPING TO ALL THREE SG'S DT TORNADOS 

12 .579E-03 .294E-03 

L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10---- Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDSO--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

13 .315E-03 .160E-03 

L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDSD ---- V - OPERATOR FAILS TO START DSO DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

14 .308E-03 .156E-03 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD ---- M - DSD DIESEL DOWN DUE TO MAINTENANCE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

15 .262E-03 .133E-03 

L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDSD----S - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

16 .241E-03 .123E-03 

L-AV2620--- P - AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
U-DGDSD--l0R - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

16 .241E-03 .123E-03 

L-AV113----P - AIR-OPERATED VLV CV-113 FT OPEN.ON DEMAND AFW 
U-DGDSD--l0R - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

17 .230E-03 .117E-03 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTDSO------K - DSD DIESEL FAILURE DUE TO MISSILE IMPACT



Page 3 System-leveL Cutset Report for TNDLTLF4 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 5.076E-01 

This file was created on 4-12-1990 at 17:10:25 

Cutset Cutset 

Rank Importance Probability 

18 .206E-03 .1055Lm3 

U-DGDSD--1DR - DIESEL GENERATOR DSD FT.RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTDS01-----K - MISSILE RELATED RACEWAY FAILURE 

19 .189E-03 .960E-04 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

19 .189E-03 .960E-04 

L-MPG10W--- S - MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

20 .140E-03 .710E-04 

L-C21A404--N - BKR (CONTROL) 4160V 1A404 FT CLOSE ON DEMAND 
L-TPG1O----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

20 .140E-03 .710E-04 

L-MXA4S2 ---V - OPER. FAILS TO OPERATE MAN. SWITCH A4S2 W/O PROC.  
L-TPG10 ---- M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

21 .131E-03 .666E-04 

L-AV113----P - AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
U-DGDSD ---- V - OPERATOR FAILS TO START DSD DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

21 .131E-03 .666E-04 

L-AV2620--- P - AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
U-DGDSD----V - OPERATOR FAILS TO START OSD DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

22 .129E-03 .656E-04 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
LTPPAFWG10WK - FAILURE OF AFW PUMP G-10W PIPING DUE TO TORNADO MISSILES



Page 4 System-LeveL Cutset Report for TNDLTLF4 Data FiLe 
04-16-1990 

Top Event: LT-01-01 Top Event ProbabiLity: 5.076E-01 

This file was created on 4-12-1990 at 17:10:25 

Cutset Cutset 
Rank Importance ProbabiLity 

23 .123E-03 .6256.4 

LTPPAFWPUMPK - FAILURE OF AFW PUMP G1O/GlOS PIPING DUE TO TORNADO MISSILES 
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND. RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

24 .112E-03 .568E-04 

U-DGDSD--- -V - OPERATOR FAILS TO START DSO DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTDSD1-----K - MISSILE RELATED RACEWAY FAILURE 

25 .109E-03 .555E-04 

L-AV113----P - AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
U-DGDSD----S - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

25 .109E-03 .555E-04 

L-AV2620- *P - AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
U-DGDSD ---- S - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

26 .105E-03 .531E-04 

L-PC8------J - PRESSURE CONTROLLER PC-8 FAILS 
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



AFWS Cutset Summary 

F' 4 Tornado - PT 

R108-89-14-02B



Page 1 System-Levet Cutset Report for TNDLTTF4 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 5.068E-01 

This file was created on 4-12-1990 at 17:06:18 

Cutset Cutset 

Rank Importance Probability 

@1 .987E+00 .5006&00 

UTVENTBLD77Z - WIND RELATED WALL FAILURE - VENT BLDG IMPACTS RACEWAYS 

2 .541E-02 .274E-02 

UTCR-ROOF63K - MISSILE RELATED RACEWAY FAILURE 

3 .298E-02 .151E-02 

UTSEB1-----K - MISSILE RELATED RACEWAY FAILURE 

4 .288E-02 .146E-02 

LTPPAFWSUPLK - AFW SUPPLY PIPING FAILS FOR ALL AFW PUMPS DT TORNADOS 

5 .278E-02 .141E-02 

UTWPC------K - MISSILE RELATED RACEWAY FAILURE 

6 .270E-02 .137E-02 

UTVENTBLD77K - MISSILE RELATED RACEWAY FAILURE 

7 .217E-02 .110E-02 

UTEPC------K - MISSILE RELATED RACEWAY FAILURE 
8 .129E-02 .654E-03 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUM FOR 24 HOURS 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

9 .701E-03 .355E-03 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD ---- V - OPERATOR FAILS TO START DSD DIESEL 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

10 .600E-03 .304E-03 

LTPPAFWFEEDK - FAILURE OF DISCHARGE PIPING TO ALL THREE SG'S DT TORNADOS



Page 2 System-Level Cutset Report for TNDLTTF4 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 5.068E-01 

This file was created on 4-12-1990 at 17:06:18 

Cutset Cutset 

Rank Importance Probability 

11 .584E-03 .29643 

L-TPG10----M - TURBINE DRIVEN PUMP AFV-G-10 DOWN DUE TO MAINTENANCE 
U-DGDS ---- S - DIESEL GENERATOR DSD FT START ON DEMAND 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

12 .516E-03 .261E-03 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-B32SOGE--V - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

13 .290E-03 .147E-03 

L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGOSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22*------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

14 .280E-03 .142E-03 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-B32SDGE--V - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
U-DGDSD ---- V - OPERATOR FAILS TO START DSD DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

15 .234E-03 .118E-03 

L-TPG1O----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-B32SDGE--V - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
U-DGDSD ---- S - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

16 .189E-03 .960E-04 

L-MPG10W---S - MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

16 .189E-03 .960E-04 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE



Page 3 System-leveL Cutset Report for TNDLTTF4 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event ProbabiLity: 5.068E-01 

This file was created on 4-12-1990 at 17:06:18 

Cutset Cutset 

Rank Importance Probability 

17 .158E-03 .799644 

L-TPG10 ---- S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDSD ---- V - QPERATOR FAILS TO START DSD DIESEL 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

18 .154E-03 .781E-04 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD----M - DSD DIESEL DOWN DUE TO MAINTENANCE 
U-OOSOG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

19 .131E-03 .666E-04 

L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDSD ---- S - DIESEL GENERATOR DSD FT START ON DEMAND 
U-OOSDG&E-,-Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

20 .129E-03 .656E-04 

L-TPG10 ---- M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
LTPPAFWG10WK - FAILURE OF AFW PUMP G-10W PIPING DUE TO TORNADO MISSILES 

21 .121E-03 .613E-04 

L-AV113----P - AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
U-OOSOG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

21 .121E-03 .613E-04 

L-AV2620 -- P - AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
U-DGDSD--1DR - DIESEL GENERATOR DSD.FT RUN FOR 24 HOURS 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 4 System-LeveL Cutset Report for TNDLTTF4 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 5.068E-01 

This file was created on 4-12-1990 at 17:06:18 

Cutset Cutset 
Rank Importance Probability 

22 .116E-03 .588e"0 

L-TPG10 ----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-B32SOGE--V - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

23 .115E-03 .585E-04 

L-TPG10--- -M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-OOSDG&E--Z - SOG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS UTDSD------K - DSD DIESEL FAILURE DUE TO MISSILE IMPACT 

24 .103E-03 .523E-04 

U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTDSD1*--K - MISSILE RELATED RACEWAY FAILURE 

0II



AFWS Cutset Summary 

F' 5 Tornado - LOOP 

R108-89-14-02B



Page 1 System-Level Cutset Report for TNDLTLF5 Data File 
04-16-1990.  

Top Event: LT-01-01 Top Event Probability: 7.941E-01 

This file was created on 4-12-1990 at 17:19:09 

Cutset Cutset 

Rank Importance Probability 

1 .995E+00 .790'O 

UTVENTBLD77Z - WIND RELATED WALL FAILURE -- VENT BLDG IMPACTS RACEWAYS 

2 .421E-02 .334E-02 

.UTCR-ROOF63K - MISSILE RELATED RACEWAY FAILURE 

3 .232E-02 .184E-02 

UTSEB1-----K - MISSILE RELATED RACEWAY FAILURE 

4 .223E-02 .177E-02 

LTPPAFWSUPLK - AFW SUPPLY PIPING FAILS FOR ALL AFW PUMPS DT TORNADOS 

5 .217E-02 .172E-02 

UTWPC----*-K - MISSILE RELATED RACEWAY FAILURE 

6 .210E-02 .167E-02 

UTVENTBLD77K - MISSILE RELATED RACEWAY FAILURE 

7 .207E-02 .164E-02 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

8 .169E-02 .134E-02 

UTEPC------K - MISSILE RELATED RACEWAY FAILURE 

9 .112E-02 .893E-03 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD--- -V - OPERATOR FAILS TO START DSD DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS . 10 .937E-03 .744E-03 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD----S - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 2 System-level Cutset Report for TNDLTLF5 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 7.941E-01 

This file was created on 4-12-1990 at 17:19:09 

Cutset Cutset 

Rank Importance Probability 

11 .465E-03 .370E-03 

L-TPG10 ----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10--- -Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDSD--10R - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

12 .462E-03 .367E-03 

LTPPAFWFEEDK - FAILURE OF DISCHARGE PIPING TO ALL THREE SG'S DT TORNADOS 

13 .288E-03 .229E-03 

U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTSEB3-----K - MISSILE RELATED RACEWAY FAILURE 

14 .253E-03 .201E-03 

L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDSD ---- V - OPERATOR FAILS TO START DSD DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

15 .247E-03 .196E-03 

L-TPG1O ---- M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD ---- M - DSO DIESEL DOWN DUE TO MAINTENANCE 
UT22-----*-Z WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

16 .226E-03 .179E-03 

L-TPG1O----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTDSD------K - DSO DIESEL FAILURE DUE TO MISSILE IMPACT 

17 .211E-03 .167E-03 

L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDSO- ---- S - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

18 .202E-03 .160E-03 

U-DGDSD--1DR - DIESEL GENERATOR DSO FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTDSD1-----K - MISSILE RELATED RACEWAY FAILURE



Page 3 System-Level Cutset Report for TNDLTLF5 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 7.941E-01 

This file was created on 4-12-1990 at 17:19:09 

Cutset Cutset 
Rank Importance Probability 

19 .194E-03 .154F.&A3 

L-AV113----P - AIR-OPERATED VLV CV-113.FT OPEN ON DEMAND AFW 
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

19 .194E-03 .154E-03 

L-AV2620--- P - AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
U-DGDSD--l0R - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

20 .157E-03 .124E-03 

U-DGDS0 ---- V - OPERATOR FAILS TO START DSD DIESEL 
UT22-------Z WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTSEB3-- K - MISSILE RELATED RACEWAY FAILURE 

21 .131E-03 .104E-03 

U-DGDSD ---- S - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22*------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTSEB3-----K - MISSILE RELATED RACEWAY FAILURE 

22 .121E-03 .960E-04 

L-MPG10W---S - MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
L-TPG10--- -M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

22 .121E-03 .960E-04 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

23 .120E-03 .950E-04 

LTPPAFWPUMPK - FAILURE OF AFW PUMP G10/G10S PIPING DUE TO TORNADO MISSILES 
U-DGDSD--1DR - DIESEL GENERATOR DSO FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

24 .112E-03 .893E-04 

L-MXA4S2--- V - OPER. FAILS TO OPERATE MAN. SWITCH A4S2 W/O PROC.  
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 4 System-Level Cutset Report for TNDLTLF5 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 7.941E-01 

This file was created on 4-12-1990 at 17:19:09 

Cutset Cutset 
Rank Importance Probability 

24 .112E-03 .8936-4 

L-C21A404--N - BKR (CONTROL) 4160V 1A404 FT CLOSE ON DEMAND 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
UT22-------Z - WIND-RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

25 .110E-03 .870E-04 

U-DGDSD ---- V - OPERATOR FAILS TO START DSO DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTDSDI-----K - MISSILE RELATED RACEWAY FAILURE 

26 .105E-03 .837E-04 

.L-AV113----P - AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
U-DGDSD---- V - OPERATOR FAILS TO START DSO DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

26 .105E-03 .837E-04 

L-AV2620--- P - AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
U-DGDSD*--- V - OPERATOR FAILS TO START DSD DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

27 .999E-04 .794E-04 

L-TPG10*----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
LTPPAFWG10WK - FAILURE OF AFW PUMP G-1OW PIPING DUE TO TORNADO MISSILES



AFWS Cutset Summary 

F' 5 Tornado - PT 

e 

R1 08-89-1 4-02B



Page 1 System-Level Cutset Report for TNOLTTF5 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 7.936E-01 

This file was created on 4-12-1990 at 17:15:34 

Cutset Cutset 

Rank Importance Probability 

1 .995E+00 .790EM0 

UTVENTBLD77Z - WIND RELATED WALL FAILURE - VENT BLDG IMPACTS RACEWAYS 

2 .421E-02 .334E-02 

UTCR-ROOF63K - MISSILE RELATED RACEWAY FAILURE 

3 .232E-02 .184E-02 

UTSEB1-----K - MISSILE RELATED RACEWAY FAILURE 

4 .223E-02 .177E-02 

LTPPAFWSUPLK - AFW SUPPLY PIPING FAILS FOR ALL AFW PUMPS DT TORNADOS 

5 .217E-02 .172E-02 

UTWPC------K - MISSILE RELATED RACEWAY FAILURE 

6 .210E-02 .167E-02 

UTVENTBLD77K - MISSILE RELATED RACEWAY FAILURE 

7 .169E-02 .134E-02 

UTEPC------K - MISSILE RELATED RACEWAY FAILURE 

8 .104E-02 .821E-03 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD--lDR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

9 .563E-03 .446E-03 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD--- V - OPERATOR FAILS TO START DSD DIESEL 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

10 .469E-03 .372E-03 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD----S - DIESEL GENERATOR DSO FT START ON DEMAND 
U-OOSDG&E--Z - SOG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 2 System-Level Cutset Report for TNDLTTFS Data FiLe 
04-16-1990 

Top Event: LT-01-01 Top Event ProbabiLity: 7.936E-01 

This fiLe was created on 4-12-1990 at 17:15:34 

Cutset Cutset 
Rank Importance ProbabiLity 

11 .462E-03 .36ZF.a3 

LTPPAFWFEEDK - FAILURE OF DISCHARGE PIPING TO ALL THREE SG'S DT TORNADOS 

12 .414E-03 .329E-03 

L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-B32SDGE--V - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

13 .233E-03 .185E-03 

L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDSD--1DR - DIESEL GENERATOR DSO FT RUN FOR 24 HOURS 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS-.  

14 .225E-03 .179E-03 

L-TPG10---- M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-B32SDGE--V - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
U-DGDSD----V - OPERATOR FAILS TO START DSD DIESEL 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

15 .188E-03 .149E-03 

L-TPG10 ---- M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-832SDGE--V - OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
U-DGDSD---- S - DIESEL GENERATOR DSD FT START ON DEMAND 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

16 .144E-03 .114E-03 

U-DGDSD--1DR - DIESEL GENERATOR DSO FT RUN FOR 24 HOURS 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTSEB3-----K - MISSILE RELATED RACEWAY FAILURE 

17 .127E-03 .100E-03 

L-TPG10----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDSD----V - OPERATOR FAILS TO START DSD DIESEL 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS



Page 3 System-Level Cutset Report for TNDLTTF5 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 7.936E-01 

This file was created on 4-12-1990 at 17:15:34 

Cutset Cutset 
Rank Importance Probability 

18 .124E-03 .9825-4 

L-TPG10----M - TURBINE DRIVEN PUMP AFU-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD---- M - DSD DIESEL DOWN DUE TO MAINTENANCE 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

19 .121E-03 .960E-04 

L-AV3110---P - AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

19 .121E-03 .960E-04 

L-MPG10W--- S - MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
L-TPG10----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 

20 .113E-03 .896E-04 

L-TPG10 ---- M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTDSD------K - DSD DIESEL FAILURE DUE TO MISSILE IMPACT 

21 .105E-03 .837E-04 

L-TPG1O----S - TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
L-TPG10----Y - OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
U-DGDSD----S - DIESEL GENERATOR DSO FT START ON DEMAND 
U-OOSDG&E--Z - SDG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

22 .101E-03 .801E-04 

U-DGDSD--1DR - DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
U-OOSDG&E--Z - SOG&E LINE UNAVAILABLE 
UT22-------Z - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTDSD1-----K - MISSILE RELATED RACEWAY FAILURE 

23 .100E-03 .794E-04 

L-TPG1O----M - TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
LTPPAFWG10WK - FAILURE OF AFW PUMP G-10W PIPING DUE TO TORNADO MISSILES
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Page 1 System-Level Basic Event Report for TNDDTLBA Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.644E-02 

Flag Set Used: DTLOOP 

This file was created on 8-21-1990 at 15:02:17 

Basic F-V Event 

Event Importance Probability Description 

U-DGCCO001-R .265 9.671E-03 COMMON CAUSE FAILURE -DG-R 1 AND 2 

U-DGCCO002-S .214 7.788E-03 COMMON CAUSE FAILURE -DG-S 1 AND 2 

U-DG1------S .174 5.900E-02 DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2----1DR .169 5.520E-02 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

U-DG2------M .152 4.600E-02 DIESEL GENERATOR NO. 2 IN MAINTENANCE 

U-DG1----1DR 9.786E-02 5.520E-02 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

U-DG1------M 9.316E-02 4.600E-02 DIESEL GENERATOR NO. 1 IN MAINTENANCE 
D-MV1100C--N 8.234E-02 3.OOOE-03 MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 

D-MV1100C--Y 8.234E-02 1.00 OPS FAILS TO RECOVER MOV-1100C 

D-MPG8A ----U 3.631E-02 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

U-DG2------S 3.547E-02 1.200E-02 DIESEL GENERATOR 2 FT START ON DEMAND 

D-MPG8B ---- U 2.784E-02 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

U-C212C15--U 1.368E-02 3.OOOE-03 OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

U-C212C15--N 1.344E-02 3.OOOE-03 BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 

D-005051---Z 1.188E-02 1.00 INADEQUATE FLOW FROM FCV-5051 TRAIN 

U-C211C14--U 9.814E-03 3.OOOE-03 OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

U-C211C14--N 9.567E-03 3.OOOE-03 BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C2CCO002-N 8.481E-03 3.090E-04 COMMON CAUSE FAILURE -C2-N - 11C14 AND 12C15 

D-MS1100C--Y 8.234E-03 1.00 OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 
D-MS1100C--J 8.234E-03 3.OOOE-04 MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 

D-MPG88----M 3.424E-03 3.700E-03 CHRG PUMP G-88 OUT OF SERVICE FOR MAINT.  

D-MPG8A----S 3.362E-03 3.OOOE-03 MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

D-MPG8B---- S 2.776E-03 3.OOOE-03 MTR-DRIVEN PP G88 FT START ON DEMAND CHARGING 
D-C211CO7--N 2.776E-03 3.0002-03 BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-XV316----X 2.745E-03 1.OOOE-04 MANUAL VLV CRS-316 LEFT INOP POST-MAINT 

D-CV301----P 2.745E-03 1.0002-04 CHECK VALVE CRS-301 FT OPEN ON DEMAND 

D-XV425----X 2.745E-03 1.OOOE-04 MANUAL VLV CRS-425 LEFT INOP POST-MAINT 

D-XV388----P 2.745E-03 1.OOOE-04 MANUAL VLV VCC-388 FT OPEN ON DEMAND 

D-MV1100C--V 1.678E-03 3.OOOE-02 OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
D-FNE909---V 9.880E-04 .750 OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G8B) PER PROC 

ET-CCWSYS--R 8.201E-04 5.480E-04 RANDOM FAILURE-OF COMPONENT COOLING WATER SYSTEM 

D-MPG8A--1DR 7.845E-04 7.200E-04 CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

U-C212C01--U 6.753E-04 3.0002-03 OPS FAILS TO CLOSE BREAKER 12C0l PER PROCEDURE 
U-C211CO1--N 6.753E-04 3.OOOE-03 BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 

U-C211AO2--N 6.753E-04 3.0002-03 BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C212C01--N 6.753E-04 3.0002-03 BKR (CONTROL) 4160V 12C0l FT CLOSE ON DEMAND 
U-C211AO2--U 6.753E-04 3.OOOE-03 OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C211CO1--U 6.753E-04 3.0002-03 CPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
D-MV883--1DQ 6.587E-04 2.400E-05 MTR-OPERATED VLV NOV 883 FT REM OPEN 24 H RYST OUTLET 
D-MPG8B--1DR 6.521E-04 7.200E-04 MTR-DRIVEN PP G88 FT RUN FOR 24 HOURS CHARGING 

D-FNE908---V 4.224E-04 3.OOOE-02 OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
U-WRDG2--1DA 3.472E-04 7.896E-05 CABLE WIRE FROM 0G2 SHORT CIRCUIT W/I 24 H 

D-MV1100B--P 2.470E-04 3.0002-03 MTR-OPERATED VLV MOV-11008 FT OPEN ON DEMAND 
D-MV1100D--P 2.470E-04 3.0002-03 MTR-OPERATED VLV MOV-1100D FT OPEN ON DEMAND 

U-WRDG1--1DA 2.193E-04 7.896E-05 CABLE WIRE FROM DG1 SHORT CIRCUIT W/I 24 H 
PT-SWCSYS--R 1.680E-04 1.360E-04 RANDOM FAILURE OF SALT WATER COOLING SYSTEM 

U-B22C---1DA 1.055E-04 2.400E-05 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
D-XV303 ---- X 8.234E-05 1.OOOE-04 MANUAL VLV VCC-303 LEFT INOP POST-MAINT 

5.2E0 ISLGNRTO0 TRNFR2 OR



Page 2 System-Level Basic Event Report for TNDDTLBA Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.644E-02 

Flag Set Used: DTLOOP 

This file was created on 8-21-1990 at 15:02:17 

Basic F-V Event 

Event Importance Probability Description 

D-CV305----P 8.234E-05 1.OOOE-04 CHECK VLV VCC-305 FT OPEN ON DEM 

D-XV302----X 8.234E-05 1.OOOE-04 MANUAL VLV VCC-302 LEFT INOP POST-MAINT 

D-CV306----P 8.234E-05 1.OOOE-04 CHECK VLV 306 FT OPEN ON DEM 

U-B21C---1DA 6.666E-05 2.400E-05 4160V BUS iC SHORT CIRCUIT W/I 24 H 

D-FNE908---M 4.174E-05 3.700E-03 FAN COOLER E-908 IN MAINTENANCE 

D-FNE908 ---S 3.384E-05 3.OOOE-03 FAN E908 FT START ON DEMAND CHARGING LUBE OIL 

D-TC1400---J 3.384E-05 3.OOOE-03 VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 

0I



Charging System Importance Summary 

Base Case - PT 

R108-89-14-02



Page 1 System-level Basic Event Report for TNDDTTBA Data Fite 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.156E-03 

Flag Set Used: DTLOOP 

This fiLe was created on 8-21-1990 at 14:56:14 

Basic F-V Event 

Event Importance Probability Description 

D-MV1100C--N .582 3.OOOE-03 MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 
-D-MV1100C--Y .582 1.00 OPS FAILS TO RECOVER MOV-1100C 

D-MPG8A---- U .240 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MPG8B----U .197 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

D-005051---Z 8.397E-02 1.00 INADEQUATE FLOW FROM FCV-5051 TRAIN 

D-MS1100C--Y 5.819E-02 1.00 OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 

D-MS1100C--J 5.819E-02 3.OOOE-04 MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 

D-MPG8B----M 2.420E-02 3.700E-03 CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.  

D-MPG8A ---- S 2.376E-02 3.OOOE-03 NTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

D-C211CO7--N 1.962E-02 3.OOOE-03 BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G88) 

D-MPG8B----S 1.962E-02 3.OO0E-03 MTR-DRIVEN PP G88 FT START ON DEMAND CHARGING 

D-XV388----P 1.940E-02 1.OOOE-04 MANUAL VLV VCC-388 FT OPEN ON DEMAND 

D-CV301----P 1.940E-02 1.OOOE-04 CHECK VALVE CRS-301 FT OPEN ON DEMAND 

D-XV425----X 1.940E-02 1.OOOE-04 MANUAL VLV CRS-425 LEFT INOP POST-MAINT 

D-XV316----X 1.940E-02 1.OOOE-04 MANUAL VLV CRS-316 LEFT INOP POST-NAINT 

D-FNE909 ---V 6.982E-03 .750 OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G88) PER PROC 

ET-CCWSYS--R 5.795E-03 5.480E-04 RANDOM FAILURE OF COMPONENT COOLING WATER SYSTEM 

D-MPG8A--1DR 5.544E-03 7.200E-04 CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

D-MV883--1DQ 4.655E-03 2.400E-05 NTR-OPERATED VLV NOV 883 FT REM OPEN 24 H RUST OUTLET 

D-MPG8B--1DR 4.608E-03 7.200E-04 MTR-DRIVEN PP G88 FT RUN FOR 24 HOURS CHARGING 

U-OOCNDLP--Z 4.019E-03 1.OOOE-03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

D-FNE908-- -V 2.985E-03 3.OOOE-02 OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 

U-DGCCO001-R 1.876E-03 9.671E-03 COMMON CAUSE FAILURE -DG-R - 1 AND 2 
D-MV1100D--P 1.746E-03 3000E-03 MTR-OPERATED VLV MOV-1OOD FT OPEN ON DEMAND 

D-MV1100B--P 1.746E-03 3.OOOE-03 MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 

PT-SWCSYS--R 1.187E-03 1.360E-04 RANDOM FAILURE OF SALT WATER COOLING SYSTEM 

U-DG1------S 1.158E-03 5.900E-02 DIESEL GENERATOR 1 FT START ON DEMAND 

U-DG2----1DR 1.124E-03 5.520E-02 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

U-DG2------M 1.019E-03 4.600E-02 DIESEL GENERATOR NO. 2 IN MAINTENANCE 

D-XV303----X 5.819E-04 1.OOOE-04 MANUAL VLV VCC-303 LEFT INOPPOST-MAINT 

D-XV302----X 5.819E-04 1.OOOE-04 MANUAL VLV VCC-302 LEFT INOP POST-MAINT 

D-CV306----P 5.819E-04 1.OOOE-04 CHECK VLV 306 FT OPEN ON DEN 

D-CV305----P 5.819E-04 1.OOOE-04 CHECK VLV VCC-305 FT OPEN ON DEN 

U-DG1----1DR 4.925E-04 5.520E-02 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

U-DG1------M 4.925E-04 4.600E-02 DIESEL GENERATOR NO. I IN MAINTENANCE 
D-FNE908---M 2.949E-04 3.700E-03 FAN COOLER E-908 IN MAINTENANCE 

D-FNE908---S 2.391E-04 3.OOOE-03 FAN E908 FT START ON DEMAND CHARGING LUBE OIL 
D-TC1400 ---Ji 2.391E-04 3.OOOE-03 VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER



Charging System Importance Summary 

F' 1 Tornado - LOOP 

R108-89-14-02



Page 1 System-level Basic Event Report for TNDDTLF1 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.680E-02 

. Flag Set Used: DTLOOP 

This file was created on 8-21-1990 at 15:38:10 

Basic F-V Event 

Event Importance Probability Description 

U-DGCCO001-R .263 9.671E-03 COMMON CAUSE FAILURE -DG-R 1 AND 2 

U-DGCCO002-S .212 7.788E-03 COMMON CAUSE FAILURE -DG-S 1 AND 2 

U-DG1------S .173 5.900E-02 DIESEL GENERATOR 1 FT START ON DEMAND 

U-DG2----1DR .168 5.520E-02 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

U-DG2------M .152 4600E-02 DIESEL GENERATOR NO. 2 IN MAINTENANCE 

U-DG1----1DR 9689E-02 5.520E-02 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

U-DG1------M 9.224E-02 4.600E-02 DIESEL GENERATOR NO. 1 IN MAINTENANCE 

D-MV1100C--N 8.153E-02 3.OOOE-03 MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 

D-MV1100C--Y 8.153E-02 1.00 OPS FAILS TO RECOVER MOV-1100C 

D-MPG8A ---- U 3.692E-02 3000E-02 OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

U-DG2------S 3.532E-02 1.200E-02 DIESEL GENERATOR 2 FT START ON DEMAND 
D-MPG8B--- -U 2.57E-02 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

U-C212C15--U 1.360E-02 3.OOOE-03 OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

U-C212C15--N 1.335E-02 3000E-03 BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 

D-005051---Z 1.90E-02 1.00 INADEQUATE FLOW FROM FCV-5051 TRAIN 

U-C211C14--U 9.717E-03 LOOOE-03 OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

U-C211C14--N 9.472E-03 LOOOE-03 BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

UT22-------Z 683E-03 1.100E-03 WIND RELATED WALL FAILURE - 480V Room IMPACTS RACEWAYS 

U-C2CCO002-N 8.397E-03 3090E-04 COMMON CAUSE FAILURE -C2-N -- > 11C14 AND 12C15 

D-MS1100C--Y 8.153E-03 1.00 OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 

D-MS1100C--J 8.153E-03 3.OOOE-04 MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 

D-MPG8A---- -S 3.434E-03 3.OOOE-03 MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

D-MPG8B----M 3.390E-03 3.700E-03 CHRG PUMP G-88 OUT OF SERVICE FOR MAINT.  
D-MPG8B---- -S 2.749E-03 LOOOE-03 MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING 

D-C211C07--N 2.749E-03 3.OOOE-03 BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 

D-CV301----P 2.718E-03 1.OOOE-04 CHECK VALVE CRS-301 FT OPEN ON DEMAND 

D-XV316----X 2.718E-03 1.OOOE-04 MANUAL VLV CRS-316 LEFT INOP POST-MAINT 

D-XV388----P 2.718E-03 1.OOOE-04 MANUAL VLV VCC-3a8 FT OPEN ON DEMAND 

D-XV425----X 2.718E-03 1.OOOE-04 MANUAL VLV CRS-425 LEFT INOP POST-MAINT 

D-MV1100C--V 2558E-03 3.OOOE-02 OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 

U-BY1------Z 2.53E-03 6 E-04 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

U-DGDSD--1DR 1.650E-03 5520E-02 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 

D-E908830--V 8.968E-04 3.OOOE-02 OPER FT CONNECT MCC B30 TO FAN CLR E-908 W/ PROCEDURE 

D-FNE908---V 8968E-04 3.OOOE-02. OP FT LOCAL MANUALLY START FAN CLR E908 (CHRG G8A) PER PROC 

D-G8ADSD---V 8968E-04 3.OOOE-02 OP FAILS TO CONNECT CHRG PUMP G-8A TO DSD DIESEL W/ PROC.  

U-DGDSD----V 8.968E-04 LOOOE-02 OPERATOR FAILS TO START DSD DIESEL 

D-MPG8A--1DR 7.768E-04 7.200E-04 CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

U-DGDSD ---- S 7.473E-04 2500E-02 DIESEL GENERATOR OSO FT START ON DEMAND 
U-C211CO1--N 6687E-04 3.OOOE-03 BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 

U-C211AO2--N 6.687E-04 LOOOE-03 BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 

U-C212C01--U 6.687E-04 LOOOE-03 OPS FAILS TO CLOSE BREAKER 12C0l PER PROCEDURE 

U-C212C01--N 6.687E-04 3.OOOE-03 BKR (CONTROL) 4160V 12C0l FT CLOSE ON DEMAND 

U-C211C01--U 6.68fE-04 LOOOE-03 OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211AO2--U 6687E-04 3.OOOE-03 OPERATOR FAILS TO CLOSE CKT BKR 11A02 

D-MV883--1DQ 6.522E-04 2.400E-05 MTR-OPERATED VLV MOV 883 FT REM OPEN 24 H RWST OUTLET 

D-MPG8B--1DR 6.457E-04 7200E-04 MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 

U-WRDG2--1DA 3437E-04 7.896E-05 CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 
D-MV11008--P 3.343E-04 3.OOOE-03 MTR-OPERATED VLV MOV-11008 FT OPEN ON DEMAND



Page 2 System-leveL Basic Event Report for TNDDTLF1 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 3.680E-02 

Flag Set Used: DTLOOP 

Bai 
This fiLe was created 

on 8-21-1990 at 15:38:10 

Basic F-V Event 

Event Importance ProbabiLity Description 

D-MV1100D--P 2.935E-04 3.OOOE-03 MTR-OPERATED VLV MOV-1100D FT OPEN ON DEMAND 

U-WRDG1--1DA 2.172E-04 7.896E-05 CABLE WIRE FROM DG1 SHORT CIRCUIT W/1 24 H 
U-DGDSD----M 1.973E-04 6.600E-03 DSD DIESEL DOWN DUE TO MAINTENANCE 
D-FNE908---M 1.106E-04 3.700E-03 FAN COOLER E-908 IN MAINTENANCE 
U-B22C---1DA 1.045E-04 2.400E-05 4160V BUS 2C SHORT CIRCUIT U/I 24 H 
D-TC1400---J 8.968E-05 3.OOOE-03 VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 
D-C33011---N 8.968E-05 3.OOOE-03 BKR (CONTROL) 480V 3011 FT CLOSE ON DEMAND 
D-C21A403--N 8.968E-05 3.OOOE-03 BKR (CONTROL) 4160V 1A403 FT CLOSE ON DEMAND 
D-FNE908--- S 8.968E-05 3.00E-03 FAN E908 FT START ON DEMAND CHARGING LUBE OIL 
D-XV302----X 8.153E-05 1.OOOE-04 MANUAL VLV VCC-302 LEFT INOP POST-MAINT 
D-CV305----P 8.153E-05 1.OOOE-04 CHECK VLV VCC-305 FT OPEN ON DEM 
D-XV303----X 8.153E-05 1.OOOE-04 MANUAL VLV VCC-303 LEFT INOP POST-MAINT 
D-CV306----P 8.153E-05 1.OOOE-04 CHECK VLV 306 FT OPEN ON DEM 
U-B21C---1DA 6.600E-05 2.400E-05 4160V BUS IC SHORT CIRCUIT W/I 24 H 
U-IRYV30-1DI 5.976E-05 1.999E-03 INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H



Charging System Importance Summary 

F' 1 Tornado - PT 

R108-89-14-02



Page 1 System-Level Basic Event Report for TNDDTTF1 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.456E-03 
Flag Set Used: DT.LOOP 

This file was created on 8-21-1990 at 15:30:36 

Basic F-V Event 

Event Importance Probability Description 

D-MV1100C--N .550 3.OOOE-03 MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 

D-MV1100C--Y .550 1.00 OPS FAILS TO RECOVER MOV-1100C 

D-MPG8A ----U .233 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 
D-MPG8B----U .186 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

D-005051---Z 7.965E-02 1.00 INADEQUATE FLOW FROM FCV-5051 TRAIN 

UT22-------Z 5.826E-02 1.100E-03 WIND RELATED WALL FAILURE - 480V Room IMPACTS RACEWAYS 

D-MS1100C--J 5.499E-02 3.OOOE-04 MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 

D-MS1100C--Y 5.499E-02 1.00 OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 

D-MPG8A---- -S 2.316E-02 3.OOOE-03 MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

D-MPG8B----M 2.287E-02 3.700E-03 CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.  

D-MPG8B----S 1.854E-02 3.OOOE-03 MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING 
D-C211CO7--N 1.854E-02 3.OOOE-D3 BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 

D-XV425----X 1.833E-02 1.OOOE-04 MANUAL VLV CRS-425 LEFT INOP POST-MAINT 

D-XV388----P 1.833E-02 1.OOOE-04 MANUAL VLV VCC-388 FT OPEN ON DEMAND 
D-XV316----X 1.833E-02 1.OOOE-04 MANUAL VLV CRS-316 LEFT INOP POST-MAINT 

D-CV301----P 1.833E-02 1.OOOE-04 CHECK VALVE CRS-301 FT OPEN ON DEMAND 

U-DGDSD--1DR 1.113E-02 5.520E-02 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 

D-MV1100C--V 6.048E-03 3.000E-02 OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 

D-G8ADSD---V 6.048E-03 3.OOOE-02 OP FAILS TO CONNECT CHRG PUMP G-8A TO DSD DIESEL W/ PROC.  
D-FNE908---V 6.048E-03 3.OOOE-02 OP FT LOCAL MANUALLY START FAN CLR E908 (CHRG G8A) PER PROC 

U-DGDSD----V 6.048E-03 3.OOOE-02 OPERATOR FAILS TO START DSD DIESEL 

D-E908B30--V 6.048E-03 3.OOOE-02 OPER FT CONNECT MCC B30 TO FAN CLR E-908 W/ PROCEDURE 

D-MPG8A--1DR 5.239E-03 7.200E-04 CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
U-DGDSD----S 5.040E-03 2.500E-02 DIESEL GENERATOR DSD FT START ON DEMAND 
D-MV883--1DQ 4.399E-03 2.400E-05 MTR-OPERATED VLV MOV 883 FT REM OPEN 24 H RWST OUTLET 

D-MPG8B--1DR 4.355E-03 7.200E-04 MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 

U-OOCNDLP--Z 3.798E-03 1.OOOE-03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

U-BY1------Z 3.629E-3 6.OOE-04 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

D-MV1100B--P 1.952E-03 3.DOOE-03 MTR-OPERATED VLV MOV-11008 FT OPEN ON DEMAND 

U-DGCCO001-R 1.773E-03 9.671E-03 COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 

D-MV1100D--P 1.650E-03 3.OOOE-03 MTR-OPERATED VLV MOV-11000 FT OPEN ON DEMAND 

U-DGDSD----M 1.331E-03 6.600E-03 DSD DIESEL DOWN DUE TO MAINTENANCE 

U-DG1------S 1.094E-3 5.900E-02 DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2----1DR 1.062E-03 5.520E-02 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

U-DG2------M 9.628E-04 4.600E-2 DIESEL GENERATOR NO. 2 IN MAINTENANCE 
D-FNE908---M 7.460E-04 3.700E-03 FAN COOLER E-908 IN MAINTENANCE 

D-TC1400---J 6.048E-04 3.OOOE-03 VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 
D-C33011---N 6.048E-04 3.OOOE-03 BKR (CONTROL) 480V 3011 FT CLOSE ON DEMAND 

D-C21A403--N 6.048E-04 3.OOOE-03 BKR (CONTROL) 4160V 1A403 FT CLOSE ON DEMAND 

D-FNE908---S 6.048E-04 3.DOOE-03 FAN E908 FT START ON DEMAND CHARGING LUBE OIL 
D-CV305----P 5.499E-04 1.OOOE-04 CHECK VLV VCC-305 FT OPEN ON DEM 
.D-XV302----X 5.499E-04 1.OOOE-04 MANUAL VLV VCC-302 LEFT INOP POST-MAINT 

D-CV306----P 5.499--04 1.OOOE-04 CHECK VLV 306 FT OPEN ON OEM 

D-XV303----X 5.499E-04 1.OOOE:04 MANUAL VLV VCC-303 LEFT INOP POST-MAINT 

U-DG1----1DR 4.654E-04 5.520E-02 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

U-DG1------M 4.654E-04 4.600E-02 DIESEL GENERATOR NO. 1 IN MAINTENANCE 

U-IRYV30-1DI 4.030E-04 1.999E-03 INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 
U-OOSDG&E--Z 3.024E-04 .500 SDG&E LINE UNAVAILABLE



Charging System Importance Summary 

F' 2 Tornado - LOOP 

R108-89-14-02



Page 1 System-level Basic Event Report for TNDDTLF2 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.516E-02 

Flag Set Used: DTLOOP 

This fiLe was created on 8-21-1990 at 15:53:37 

Basic F-V Event 

Event Importance Probability Description 

UT22-------Z .296 55E-2 WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

U-DGCCO001-R .175 9.671E-03 COMMON CAUSE FAILURE -DG-R 1 AND 2 

U-DGCCO002-S .141 7.788E-03 COMMON CAUSE FAILURE DG-S 1 AND 2 

U-DG1------S .116 5.900E-02 DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2----1DR .112 5.52OE-02 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

U-DG2------M .101 4.600E-02 DIESEL GENERATOR NO. 2 IN MAINTENANCE 

U-DG1----1DR 6.562E-02 5.520E-02 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

D-005051---Z 6.551E-02 1.00 INADEQUATE FLOW FROM FCV-5051 TRAIN 

U-DG1------m 6.236E-02 4.600E-02 DIESEL GENERATOR NO. IN MAINTENANCE 

U-DGDSD--1DR 5.504E-02 5.520E-02 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 

D-MV1100C--N 5.438E-02 3.OOOE-03 MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 
D-MV1100C--Y 5.438E-02 1.00 OPS FAILS TO RECOVER MOV-1100C 

D-MPG8A----U 5.404E-02 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

DTTKRWST-- -K 4.369E-02 2.410E-03 TORNADO INDUCED MISSILE FAILURE OF RWST 
D-MV1100C--V 3.148E-02 3.OOOE-02 OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 

D-FNE908 ---V 2.991E-02 3.OOOE-02 OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
U-DGDSD----V 2.991E-02 3.OOOE-02 OPERATOR FAILS TO START DSD DIESEL 

D-E908B30--V 2.991E-02 3.OOOE-02 OP FAILS TO CONNECT MCC B30 TO FAN CLR E-908 W/ PROCEDURE 

D-G8ADSD---V 2.991E-02 3.OOOE-02 OP FAILS TO CONNECT CHRG PUMP G-8A TO DSD DIESEL W/ PROC.  
U-DGDSD ---- S 2.493E-02 2.500E-02 DIESEL GENERATOR 050 FT START ON DEMAND 

U-DG2------S 2.356E-02 1.200E-02 DIESEL GENERATOR 2 FT START ON DEMAND 
D-MPG8B----U 1.839E-02 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

DTPPRWST---K 1.039E-02 5.730E-04 TORNADO INDUCED FAILURE OF PIPE SUCTION FROM RWSTJ . U-C212C15--U 9.070E-03 3.00OEmO OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-C212C15--N 8.907E-03 3.OOOE-03 BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 

U-DGDSD---- M 6.580E-03 6.600E-03 DSD DIESEL DOWN DUE TO MAINTENANCE 

U-C211C14--U 6.482E-03 3.OOOE-03 OPERATOR FAILS TO CLOSE BREAKER 11C4 PER PROCEDURE 

U-C211C14--N 6.319E-03 3.OOOE-03 BKR (CONTROL) 4160V 11C4 FT CLOSE ON DEMAND 
U-C2CCO002-N 5.602E-03 3.090E-04 COMMON CAUSE FAILURE -C2-N -- > 11C4 AND 12C5 

D-MS1100C--Y 5.438E-03 1.00 OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 

D-MS1100C--J 5.438E-03 3.OOOE-04 MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 

D-MPG8A----S 5.221E-03 3.OOOE-03 MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

D-FNE908---M 3.689E-03 3.700E-03 FAN COOLER E-908 IN MAINTENANCE 

D-MV1100B--P 3.178E-03 3.OOOE-03 MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 

D-C21A403--N 2.991E-03 3.OOOE-03 BKR (CONTROL) 4160V 1A403 FT CLOSE ON DEMAND 

D-TC1400---J 2.991E-03 3.OOOE-03 VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 
D-C33011---N 2.991E-03 3.OOOE-03 BKR (CONTROL) 480V 3011 FT CLOSE ON DEMAND 

D-FNE908---S 2.991E-03 3.OOOE-03 FAN E908 FT START ON DEMAND CHARGING LUBE OIL 
U-BY1------Z 2.286E-03 6.OOOE-04 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

D-MPG8B----M 2.262E-03 3.700E-03 CHRG PUMP G-88 OUT OF SERVICE FOR MAINT.  

U-IRYV30-1DI 1.993E-03 1.999E-03 INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 
D-MPG88----S 1.834E-03 3.OOOE-03 MTR-DRIVEN PP G88 FT START ON DEMAND CHARGING 

D-C211CO7--N 1.834E-03 3.OOOE-03 BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 

D-XV425----X 1.813E-03 1.OOOE-04 MANUAL VLV CRS-425 LEFT INOP POST-MAINT 

D-XV316----X 1.813E-03 1.OOOE-04 MANUAL VLV CRS-316 LEFT INOP POST-MAINT 

D-XV388----P 1.813E-03 1.OOOE-04 MANUAL VLV VCC-388 FT OPEN ON DEMAND 

D-CV301----P 1.813E-03 1.OOOE-04 CHECK VALVE CRS-301 FT OPEN ON DEMAND 
UTDSD- K 1.545E-03 1.550E-03 DSD DIESEL FAILURE DUE TO MISSILE IMPACT



Page 2 System-level Basic Event Report for TNDDTLF2 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 5.516E-02 

Flag Set Used: DTLOOP 

This file was created on 8-21-1990 at 15:53:37 

BasicF-V Event 

Event Importance Probability Description 

UT56-------K 1.454E-03 8.020E-05 MISSILE RELATED RACEWAY FAILURE 

D-MPG8A--1DR 1.236E-03 7.200E-04 CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

U-C212C01--U 9.252E-04 3.OOOE-03 OPS FAILS TO CLOSE BREAKER 12C0l PER PROCEDURE 
U-C211C01--U 9.252E-04 3.OOOE-03 OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 

U-C211CO1--N 9.252E-04 3.OOOE-03 BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C212C01--N 9.252E-04 3.OOOE-03 BKR (CONTROL) 4160V 12C0l FT CLOSE ON DEMAND 

U-C211AO2--U 9.252E-04 3.OOOE-03 OPERATOR FAILS TO CLOSE CKT BKR 11A02 

U-C211AO2--N 9.252E-04 3.OOOE-03 BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 

D-FNE908-1DR 7.179E-04 7.200E-04 FAN E908 FT RUN FOR 24 HOURS CHARGING LUBE OIL 

UTWPC------K 4.397E-04 4.410E-04 MISSILE RELATED RACEWAY FAILURE 

D-MV883--1DQ 4.351E-04 2.400E-05 MTR-OPERATED VLV MOV 883 FT REM OPEN 24 H RWST OUTLET 

D-MPG8B--1DR 4.307E-04 7.200E-04 MTR-DRIVEN PP G88 FT RUN FOR 24 HOURS CHARGING 
UTEPC------K 3.617E-04 3.440E-04 MISSILE RELATED RACEWAY FAILURE 

D-MS1100B--J 2.991E-04 3.OOOE-04 MTR STARTER MOV-1100B FT ACTUATE ON DEMAND 
UT6306-----K 2.802E-04 2.810E-04 MISSILE RELATED RACEWAY FAILURE 

UT39-------K 2.481E-04 1.610E-04 MISSILE RELATED RACEWAY FAILURE 
U-WRDG2--1DA 2.293E-04 7.896E-05 CABLE WIRE FROM 002 SHORT CIRCUIT U/I 24 H 

D-MV1100D--P 2.145E-04 3.OOOE-03 MTR-OPERATED VLV NOV-1OOD FT OPEN ON DEMAND 

U-T21------K 2.104E-04 2.110E-04 SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 

U-T22&T23--K 1.713E-04 3.150E-04 SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 

D-CV306----P 1.541E-04 1.OOOE-04 CHECK VLV 306 FT OPEN ON DEN 

U-WRDG1--1DA 1.449E-04 7.896E-05 CABLE WIRE FROM DGl SHORT CIRCUIT U/I 24 H 

UT22B------K 1.169E-04 2.150E-04 MISSILE RELATED RACEWAY FAILURE 
D-MXB31----N 9.970E-05 1.OOOE-04 MANUAL SWITCH B31 FAILS TO CLOSE 

D-MPG987-1DR 8.076E-05 8.100E-05 MECH DRIVEN PP 0987 FAILS TO RUN 24 HRS 
U-B22C---1DA 6.970E-05 2.400E-05 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
UT22A------K 6.852E-05 1.260E-04 MISSILE RELATED RACEWAY FAILURE 

U-B21C---1DA 6.796E-05 2.40OE-05 4160V BUS 1C SHORT CIRCUIT U/I 24 H 
UT22D------K 6.254E-05 1.150E-04 MISSILE RELATED RACEWAY FAILURE 

D-XV303----X 5.438E-05 1.OOOE-04 MANUAL VLV VCC-303 LEFT INOP POST-MAINT 

D-CV305----P 5.438E-05 1.OOOE-04 CHECK VLV VCC-305 FT OPEN ON DEN 

D-XV302----X 5.438E-05 1.OOOE-04 MANUAL VLV VCC-302 LEFT INOP POST-MAINT 

UTPB56AF---K 5.139E-05 9.450E-05 MISSILE RELATED RACEWAY FAILURE 
UT22C------K 4.362E-05 8.020E-05 MISSILE RELATED RACEWAY FAILURE 

UT46-------K 2.409E-05 4.430E-04 MISSILE RELATED RACEWAY FAILURE 
U-BDD28--1DA 2.393E-05 2.400E-05 125VDC BUS 028 SHORT CIRCUIT W/I 24 H 
U-T11----1DI 2.393E-05 2.400E-05 >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT U/I 24 H 
U-B3B30--1DA 2.393E-05 2.400E-05 480V BUS B30 SHORT CIRCUIT U/I 24 H 
U-T2x55--1DI 2.393E-05 2.400E-05 4160V-480V XFMR X55 LOU/NO OUTPUT SIGNAL U/I 24 H 
U-B2A4---1DA 2.393E-05 2.400E-05 4160V BUS A4 SHORT CIRCUIT U/I 24 H 
U-B31----1DA 2.393E-05 2.400E-05 480V BUS I SHORT CIRCUIT 
U-B31/1B-1DA 2.393E-05 2.400E-05 480V BUS 1/ L SHORT CIRCUIT U/I 24 H



Charging System Importance Summary 

F 2 Tornado - PT 

R108-89-14-02



Page 1 System-level Basic Event Report for TNDDTTF2 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.417E-02 

Flag Set Used: DTLOOP 

Bai 
This file was created 

on 8-21-1990 at 15:44:13 

Basic F-V Event 

Event Importance Probability Description 

UT22-------Z .666 5.500E-02 WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

D-005051---Z .147 1.00 INADEQUATE FLOW FROM FCV-5051 TRAIN 

U-DGDSD--1DR .126 5.52DE-02 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 

D-MV1100C--N .124 3.OOOE-O3 MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 

D-MV1100C--Y .124 1.00 OPS FAILS TO RECOVER MOV-1100C 
D-MPG8A----U .120 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

DTTKRWST---K 9.970E-02 2.410E-03 TORNADO INDUCED MISSILE FAILURE OF RWST 

D-MV1100C--V 6.919E-02 3.OOOE-02 OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 

D-G8ADSD --- V 6.826E-02 3.OOOE-02 OP FAILS TO CONNECT CHRG PUMP G-8A TO DSD DIESEL W/ PROC.  

D-FNE908 --- V 6.826E-02 3.OOOE-02 OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 

U-DGDSD ---- V 6.826E-02 3.OOOE-02 OPERATOR FAILS TO START DSD DIESEL 

D-E908B30--V 6.826E-02 3.OOOE-02 OP FAILS TO CONNECT MCC 630 TO FAN CLR E-908 W/ PROCEDURE 
U-DGDSD----S 5.688E-02 2.500E-02 DIESEL GENERATOR DSD FT START ON DEMAND 

D-MPG8B----U 4.197E-02 3.OOOE-D2 OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

DTPPRWST --- K 2.370E-02 5.730E-04 TORNADO INDUCED FAILURE OF PIPE SUCTION FROM RWSTJ 

U-DGDSD----M 1.502E-02 6.600E-03 DSD DIESEL DOWN DUE TO MAINTENANCE 
D-MS1100C--J 1.241E-02 3.OOOE-04 MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 
D-MS1100C--Y 1.241E-02 1.00 OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 

D-MPG8A----S 1.192E-02 3.OOOE-03 MTR-DRIVEN PP G8A FTSTART ON DEMAND CHARGING 

D-FNE908---M 8.418E-03 3.700E-03 FAN COOLER E-908 IN MAINTENANCE 

D-C21A403--N 6.826E-03 3.OOOE-03 BKR (CONTROL) 4160V 1A403 FT CLOSE ON DEMAND 

D-FNE908---S 6.826E-03 3.00OE703 FAN E908 FT START ON DEMAND CHARGING LUBE OIL 
D-C33011---N 6.826E-03 3.OOOE-03 BKR (CONTROL) 480V 3011 FT CLOSE ON DEMAND 
D-TC1400---J 6.826E-03 3.OOOE-03 VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 

D-MV1100B--P 5.205E-03 3.OOOE-03 MTR-OPERATED VLV MOV-11008 FT OPEN ON DEMAND 

D-MPG88----M 5.161E-03 3.700E-03 CHRG PUMP G-88 OUT OF SERVICE FOR MAINT.  

U-IRYV30-1DI 4.548E-03 1.999E-03 INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 

U-OOSDG&E--Z 4.269E-03 .500 SDG&E LINE UNAVAILABLE 
D-C211CO7--N 4.185E-03 3.OOOE-03 BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 

D-MPG8B----S 4.185E-03 3.OOOE-03 MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING 

D-XV388----P 4.137E-03 1.OOOE-04 MANUAL VLV VCC-388 FT OPEN ON DEMAND 
D-XV425----X 4.137E-03 1.OOOE-04 MANUAL VLV CRS-425 LEFT INOP POST-MAINT 
D-XV316----X 4.137E-03 1.OOOE-04 MANUAL VLV CRS-316 LEFT INOP POST-MAINT 
D-CV301----P 4.137E-03 1.OOOE-04 CHECK VALVE CRS-301 FT OPEN ON DEMAND 

UTDSD------K 3.527E-03 1.550E-03 DSD DIESEL FAILURE DUE TO MISSILE IMPACT 
UT56-------K 3.318E-03 8.020E-05 MISSILE RELATED RACEWAY FAILURE 
D-MPG8A--1DR 2.821E-03 7.200E-04 CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
U-B32SDGE--V 1.708E-03 .200 OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
D-FNE908-1DR 1.638E-03 7.200E-04 FAN E908 FT RUN FOR 24 HOURS CHARGING LUBE OIL 

UTWPC------K 1.003E-03 4.410E-04 MISSILE RELATED RACEWAY FAILURE 
D-MV883--1D0 9.928E-04 2.400E-05 MTR-OPERATED VLV MOV 883 FT REM OPEN 24 H RWST OUTLET 
D-MPG8B--1DR 9.829E-04 7.200E-04 MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 

U-OOCNDLP--Z 8.57fE-04 1.OOOE-03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 
UTEPC------K 8.254E-04 3.440E-04 MISSILE RELATED RACEWAY FAILURE 

U-BY1------Z 8.191E-04 6.OOOE-04 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
UT39-------K 5.661E-04 1.610E-04 MISSILE RELATED RACEWAY FAILURE 

U-T21------K 4.801E-04 2.110E-04 SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 
D-MS1100B--J 4.778E-04 3.OOOE-04 MTR STARTER MOV-11008 FT ACTUATE ON DEMAND



Page 2 System-levei Basic Event Report for TNDDTTF2 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.417E-02 

Flag Set Used: DTLOOP 

This fiLe was created on 8-21-1990 at 15:44:13 

BasicF-V Event 

Event Importance Probability Description 

UT6306-----K 4.475E-04 2.810E-04 MISSILE RELATED RACEWAY FAILURE 

D-MV1100D--P 4.150E-04 3.OOOE-03 MTR-OPERATED VLV MOV-1OOD FT OPEN ON DEMAND 

U-DGCCO001-R 4.001E-04 9.671E-03 COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 

D-CV306----P 3.516E-04 1.OOOE-04 CHECK VLV 306 FT OPEN ON DEM 

U-T22&T23--K 2.736E-04 3.150E-04 SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 

UT22B------K 2.668E-04 2.150E-04 MISSILE RELATED RACEWAY FAILURE 

U-DG1------S 2.470E-04 5.900E-02 DIESEL GENERATOR 1 FT START ON DEMAND 

U-DG2----1DR 2.398E-04 5.520E-02 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

D-MXB31-7--N 2.275E-04 1.OOOE-04 MANUAL SWITCH B31 FAILS TO CLOSE 

U-DG2------m 2.173E-04 4.600E-02 DIESEL GENERATOR NO. 2 IN MAINTENANCE 

D-MPG987-1DR 1.843E-04 8.100E-05 MECH DRIVEN PP G987 FAILS TO RUN 24 HRS 

UT22A------K 1.564E-04 1.260E-04 MISSILE RELATED RACEWAY FAILURE 

UT22D------K 1.427E-04 1.150E-04 MISSILE RELATED RACEWAY FAILURE 

D-XV303----X 1.241E-04 1.OOOE-04 MANUAL VLV VCC-303 LEFT INOP POST-MAINT 

D-XV302----X 1.241E-04 1.OOOE-04 MANUAL VLV VCC-302 LEFT INOP POST-MAINT 

D-CV305----P 1.241E-04 1.OOOE-04 CHECK VLV VCC-305 FT OPEN ON DEM 

UTPB56AF---K 1.173E-04 9.450E-05 MISSILE RELATED RACEWAY FAILURE 

U-DG1------M 1.050E-04 4.600E-02 DIESEL GENERATOR NO. 1 IN MAINTENANCE 

U-DG1----1DR 1.050E-04 5.2E-02 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

UT22C------K 9.953E-05 8.020E-0 MISSILE RELATED RACEWAY FAILURE 

UT46-------K 5.498E-05 4.430E-04 MISSILE RELATED RACEWAY FAILURE 

U-T2X55--1DI 5.461E-05 2.400E-05 4160V-480V XFMR X55 LOW/NO OUTPUT SIGNAL W1I 24 H 

U-B21C---1DA 5.461E-05 2.400E-05 4160V BUS 1C SHORT CIRCUIT W/I 24 H 
U-B2A4---1DA 5.461E-05 2.400E-05 4160V BUS A4 SHORT CIRCUIT W/I 24 H 
U-B31----1DA 5.461E-05 2.400E-05 480V BUS 1 SHORT CIRCUIT 

U-B31/1B-1DA 5.461E-05 2.400E-05 480V BUS 1/1B SHORT CIRCUIT W/I 24 H 

U-T11----1DI 5.461E-05 2.400E-05 >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 

U-B3830--1DA 5.461E-05 2.400E-05 480V BUS 830 SHORT CIRCUIT W/I 24 H 
U-BDD28--1DA 5.461E-05 2.400E-05 125VDC BUS D28 SHORT CIRCUIT W1 24 H



Charging System Importance Summary 

F 3 Tornado - LOOP 

R108-89-14-02



Page 1 System-level Basic Event Report for TNDDTLF3 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event ProbabiLity: 1.413E-01 

Flag Set Used: DTLOOP 

This fiLe was created on 8-21-1990 at 16:07:58 

Basic F-V Event 

Event Importance Probability Description 

UT22-------Z .718 .350 WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

U-DGDSD--1DR .137 5.520E-02 DIESEL GENERATOR 050 FT RUN FOR 24 HOURS 

D-MPG8A ---- U 8.466E-02 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-FNE908---V 7.527E-02 3.OOOE-02 OP FT LOCAL MANUALLY START FAN CLR E908 (CHG GSA) PER PROC 

D-MV1100C--V 7.521E-02 3.OOOE-02 OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 
D-G8ADSD-- -V 7.433E-02 3.OOOE-02 OP FAILS TO CONNECT CHRG PUMP G-BA TO DSD DIESEL W/ PROC.  

D-E908B30--V 7.433E-02 3.OOOE-02 OP FAILS TO CONNECT MCC 630 TO FAN CLR E-9O8 W/ PROCEDURE 

U-DGDSD---- V 7.433E-02 3.OOOE-O2 OPERATOR FAILS TO START DSD DIESEL 

U-DGCCO001-R 6.846E-02 9.671E-03 COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 

D-005051---Z 6.638E-02 1.00 INADEQUATE FLOW FROM FCV-5051 TRAIN 

U-DGDSD----S 6.194E-02 2.500E-02 DIESEL GENERATOR DSD FT START ON DEMAND 
U-DGCCO002-S 5.513E-02 7788E-03 COMMON CAUSE FAILURE -DG-S - 1 AND 2 

U-DG1------S 4.758E-02 5.900E-02 DIESEL GENERATOR 1 FT START ON DEMAND 

U-DG2 ----1DR 4.378E-02 5.520E-02 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

DTTKRWST---K 4.318E-02 6.100E-03 TORNADO INDUCED MISSILE FAILURE OF RWST 

U-DG2------M 3.948E-02 4.600E-02 DIESEL GENERATOR NO. 2 IN MAINTENANCE 

U-DG1----1DR 2.769E-02 5.520E-02 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

U-DG1------M 2.607E-02 4.600E-02 DIESEL GENERATOR NO. 1 IN MAINTENANCE 

D-MV1100C--Y 2.124E-02 1.00 OPS FAILS TO RECOVER MOV-1100C 

D-MV1100C--N 2.124E-02 3.OOOE-03 MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 

U-DGDSD----M 1.635E-02 6.600E-03 DSD DIESEL DOWN DUE TO MAINTENANCE 

DTPPRWST---K 1.026E-02 1.450E-03 TORNADO INDUCED FAILURE OF PIPE SUCTION FROM RWSTJ 

UTDSD------K 9.712E-03 3,920E-03 DSD DIESEL FAILURE DUE TO MISSILE IMPACT 

D-FNE908---M 9.278E-03 3.700E-03 FAN COOLER E-908 IN MAINTENANCE 
U-DG2------S 9.200E-03 1.200E-02 DIESEL GENERATOR 2 FT START ON DEMAND 

D-MPG8A--- -S 8.402E-03 3.OOOE-03 MTR-DRIVEN PP GSA FT START ON DEMAND CHARGING 

D-MV1100B--P 7.559E-03 3.OOOE-03 MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 

D-FNE908---S 7.523E-03 3.OOOE-03 FAN E908 FT START ON DEMAND CHARGING LUBE OIL 

D-TC1400---J 7.523E-03 3.OOOE-03 VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 

D-C21A403--N 7.433E-03 3.OOOE-03 BKR (CONTROL) 4160V 1A403 FT CLOSE ON DEMAND 

D-C33011---N 7.433E-03 3.OOOE-03 BKR (CONTROL) 480V 3011 FT CLOSE ON DEMAND 

D-MPG8B----U 7.214E-03 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G88 PERPROCEDURE 

U-IRYV30-1DI 4.953E-03 1.999E-03 INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 
U-C212C15--U 3.542E-03 3.ODOE-03 OPERATOR FAILS TO CLOSE BREAKER 12C5 PER PROCEDURE 

U-C212C15--N 3.478E-03 3.OOOE-03 BKR (CONTROL) 4160V 1205 FT CLOSE ON DEMAND 
UTWPC------K 2.775E-03 1.120E-03 MISSILE RELATED RACEWAY FAILURE 
U-C211C14--U 2.665E-03 3.OOOE-03 OPERATOR FAILS TO CLOSE BREAKER 11C4 PER PROCEDURE 

U-C211C14--N 2.601E-03 3.OOOE-03 BKR (CONTROL) 4160V 11C4 FT CLOSE ON DEMAND 
D-FNE909-- -V 2.270E-03 .750 OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G88) PER PROC 
U-C2CCO002-N 2.187E-03 3.090E-04 COMMON CAUSE FAILURE -C2-N -- > 1104 AND 12C5 
UTEPC------K 2.179E-03 8.720E-04 MISSILE RELATED RACEWAY FAILURE 
U-BY1------Z 2.146E-03 6.OOOE-04 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

D-MS1100C--Y 2.1244-03 1.00 OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 
D-MS1100C--J 2.124E-03 MOE-% MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 

D-MPG8A--1DR 2.006E-03 7.200E-04 CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 
D-FNE908-1DR 1.803E-03 7.200E-04 FAN E908 FT RUN FOR 24 HOURS CHARGING LUBE OIL 

UT6306-----K 1.779E-03 7.120E-04 MISSILE RELATED RACEWAY FAILURE 
UT56- K 1.437E-03 2.030E-04 MISSILE RELATED RACEWAY FAILURE



Page 2 System-evel Basic Event Report for TNDDTLF3 Data File 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.413E-01 

Flag Set Used: DTLOOP 

This file was created on 8-21-1990 at 16:07:58 

BasicF-V Event 

Event Importance Probability Description 

U-C212C01--N 1.409E-03 3.OOOE-03 BKR (CONTROL) 4160V 12C0l FT CLOSE ON DEMAND 

U-C212C01--U 1.409E-03 3.OOOE-03 OPS FAILS TO CLOSE BREAKER 12C0l PER PROCEDURE 

U-C211AO2--N 1.409E-03 3.OOOE-03 BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C211CO1--N 1.409E-03 3.OOOE-03 BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C211CO1--U 1.409E-03 3.OOOE-03 OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211AO2--U 1.409E-03 3.OOOE-03 OPERATOR FAILS TO CLOSE CKT BKR 11A02 

U-T21------K 1.337E-03 5.350E-04 SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 

UT39-------K 1.112E-03 4.100E-04 MISSILE RELATED RACEWAY FAILURE 

ET-CCWSYS--Z 1.072E-03 2.680E-03 MISSILE RELATED FAILURE OF COMPONENT COOLING WATER SYSTEM 
PT-SWCSYS--Z 9.759E-04 2.440E-03 MISSILE RELATED FAILURE OF SALT WATER COOLING SYSTEM 

D-MPG8B----m 8.832E-04 3.700E-03 CHRG PUMP G-88 OUT OF SERVICE FOR NAINT.  

D-MS1100B--J 7.433E-04 3.OOOE-04 MTR STARTER MOV-1100B FT ACTUATE ON DEMAND 

D-C211CO7--N 7.161E-04 3.OOOE-03 BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 

D-MPG8B----S 7.161E-04 3.OOOE-03 MTR-DRIVEN PP G88 FT START ON DEMAND CHARGING 

D-XV425----X 7.079E-04 1.OOOE-04 MANUAL VLV CRS-425 LEFT INOP POST-MAINT 

D-XV388----P 7.079E-04 1.OOOE-04 MANUAL VLV VCC-388 FT OPEN ON DEMAND 

D-CV301----P 7.079E-04 1.OOOE-04 CHECK VALVE CRS-301 FT OPEN ON DEMAND 

D-XV316----X 7.079E-04 1.OOOE-04 MANUAL VLV CRS-316 LEFT INOP POST-MAINT 

D-CV306----P 2.690E-04 1.OOOE-04 CHECK VLV 306 FT OPEN ON DEN 

D-MXB31----N 2.478E-04 1.OOOE-04 MANUAL SWITCH B31 FAILS TO CLOSE 

ET-CCWSYS--R 2.115E-04 5.480E-04 RANDOM FAILURE OF COMPONENT COOLING WATER SYSTEM 

D-MPG987-1DR 2.007E-04 8.100E-05 MECH DRIVEN PP G987 FAILS TO RUN 24 HRS 

U-T22&T23--K 1.866E-04 7.990E-04 SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 

D-MV883--1DQ 1.699E-04 2.400E-05 NTR-OPERATED VLV NOV 883 FT REM OPEN 24 H RWST OUTLET 

D-MPG8B--1DR 1.682E-04 7.200E-04 MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 

D-MV1100D--P 1.214E-04 3.OOOE-03 MTR-OPERATED VLV MOV-1OOD FT OPEN ON DEMAND 

UT22B------K 1.157E-04 5.450E-04 MISSILE RELATED RACEWAY FAILURE 

U-WRDG2--1DA 8.954E-05 7.896E-05 CABLE WIRE FROM DG2 SHORT CIRCUIT U/I 24 H 
U-B21C---1DA 7.665E-05 2.400E-05 4160V BUS iC.SHORT CIRCUIT WI 24 H 

UT22A------K 6.796E-05 3.200E-04 MISSILE RELATED RACEWAY FAILURE 

UT22D------K 6.180E-05 2.910E-04 MISSILE RELATED RACEWAY FAILURE 

U-BDD28--1DA 5.946E-05 2.400E-05 125VDC BUS D28 SHORT CIRCUIT W1I 24 H 

U-B3B30--1DA 5.946E-05 2.400E-05 480V BUS B30 SHORT CIRCUIT WI 24 H 

U-B2A4---1DA 5.946E-05 2.400E-05 4160V BUS A SHORT CIRCUIT U/I 24 H 

U-T2X55--1DI 5.946E-05 2.400E-05 4160V-480V XFMR X55 LOU/O OUTPUT SIGNAL WI 24 H 
U-B31----1DA 5.946E-05 2.400E-05 480V BUS 1 SHORT CIRCUIT 

U-T11----1DI 5.946E-05 2.400E-05 >4160V STATION SERVICE XFNR #1 LOW NO OUTPUT U/I 24 H 

U-B31/1B-1DA 5.946E-05 2.400E-05 480V BUS 1/1B SHORT CIRCUIT WI 24 H 

U-WRDG1--1DA 5.656E-05 7.896E-05 CABLE WIRE FROM DG1 SHORT CIRCUIT W/I 24 H 

UTPB56AF---K 5.097E-05 2.400E-04 MISSILE RELATED RACEWAY FAILURE 
PT-SWCSYS--R 4.332E-05 1.360E-04 RANDOM FAILURE OF SALT WATER COOLING SYSTEM 

UT22C------K 4.311E-05 2.030E-04 MISSILE RELATED RACEWAY FAILURE 

U-B22C---1DA 2.722E-05 2.400E-05 4160V BUS 2C SHORT CIRCUIT U/I 24 H 

UT46-------K 2.378E-05 1.120E-03 MISSILE RELATED RACEWAY FAILURE 

D-MV1100C--U 2.230E-05 3.OOOE-03 OPS FAILS TO CLOSE NOV-1100C PER PROCEDURE 

D-XV302----X 2.124E-05 1.OOOE-04 MANUAL VLV VCC-302 LEFT INOP POST-NAINT 

D-CV305----P 2.124E-05 1.OOOE-04 CHECK VLV VCC-305 FT OPEN ON DEN 

D-XV303----X 2.124E-05 1.OOOE-04 MANUAL VLV VCC-303 LEFT INOP POST-NAINT 
U-BYD25--1DI 1.189E-05 2.400E-05 BATTERY D25 LOU OR NO OUTPUT SIGNAL ONI 24 H
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Basic F-V Event 
Event Importance Probability Description 

U-MXB42----V 1.189E-05 .200 OPERATOR FAILS TO OPERATE MANUAL SWITCH B42 

0



Charging System Importance Summary 

F' 3 Tornado - PT 

R108-89-14-02
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08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.118E-01 
Flag Set Used: DTLOOP 

This fiLe was created on 8-21-1990 at 15:58:55 

Basic F-V Event 

Event Importance Probability Description 

UT22-------Z .893 .350 WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

U-DGDSD--1DR .173 5.520E-02 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 

D-MPG8A----U .106 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-FNE908---V 9.509E-02 3.OOOE-02 OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 

D-MV1100C--V 9.440E-02 3.OOOE-02 OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY W/ PROC 

U-DGDSD ---- V 9.389E-02 3.OOOE-02 OPERATOR FAILS TO START DSD DIESEL 

D-E908B30--V 9.389E-02 3.OOOE-02 OP FAILS TO CONNECT MCC B30 TO FAN CLR E-908 W/ PROCEDURE 

D-G8ADSD --- V 9.389E-02 3.OOOE-02 OP FAILS TO CONNECT CHRG PUMP G-8A TO DSD DIESEL W/ PROC.  

D-005051---Z 8.015E-02 1.00 INADEQUATE FLOW FROM FCV-5051 TRAIN 

U-DGDSD----S 7.824E-02 2.500E-02 DIESEL GENERATOR DSD FT START ON DEMAND 

DTTKRWST---K 5.455E-02 6.100E-03 TORNADO INDUCED MISSILE FAILURE OF RWST 

D-MV1100C--Y 2.683E-02 1.00 OPS FAILS TO RECOVER MOV-1100C 

D-MV1100C--N 2.683E-02 3.OOOE-03 MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 

U-DGDSD ---- M 2.066E-02 6.600E-03 DSD DIESEL DOWN DUE TO MAINTENANCE 

DTPPRWST---K 1.297E-02 1.450E-03 TORNADO INDUCED FAILURE OF PIPE SUCTION FROM RWST] 

UTDSD------K 1.227E-02 3.920E-03 DSD DIESEL FAILURE DUE TO MISSILE IMPACT 

D-FNE908---M 1.172E-02 3.700E-03 FAN COOLER E-908 IN MAINTENANCE 

D-MPG8A----S 1.061E-02 3.OOOE-03 MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

D-TC1400---J 9.503E-03 3.OOOE-03 VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 

D-FNE908 ---S 9.503E-03 3.OOOE-03 FAN E908 FT START ON DEMAND CHARGING LUBE OIL 

D-C21A403--N 9.389E-03 3.000E-0 BKR (CONTROL) 4160V 1A403 FT CLOSE ON DEMAND 

D-C33011---N 9.389E-03 3.OOOE-03 BKR (CONTROL) 480V 3011 FT CLOSE ON DEMAND . D-MPG8B----U 9.113E-03 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 
D-MV1100B--P 6.772E-03 3.OOOE-03 MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 

U-OOSDG&E--Z 6.409E-03 .500 SDG&E LINE UNAVAILABLE 

U-IRYV30-1DI 6.256E-03 1.999E-03 INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 
UTWPC------K 3.505E-03 1.120E-03 MISSILE RELATED RACEWAY FAILURE 

D-FNE909---V 2.867E-03 .750 OP FT LOCAL MANUALLY START FAN CLR E909 (CRG G88) PER PROC 

UTEPC------K 2.752E-03 8.720E-04 MISSILE RELATED RACEWAY FAILURE 

D-MS1100C--J 2.683E-03 3.OOOE-04 MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 

D-MS1100C--Y 2.683E-03 1.00 OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 

U-B32SDGE--V 2.554E-03 .200 OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  

D-MPG8A--1DR 2.534E-03 7.200E-04 CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

D-FNE908-1DR 2.278E-03 7.200E-04 FAN E908 FT RUN FOR 24 HOURS CHARGING LUBE OIL 

UT56-------K 1.815E-03 2.030E-04 MISSILE RELATED RACEWAY FAILURE 
U-T21------K 1.689E-03 5.350E-04 SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 
UT6306-----K 1.579E-03 7.120E-04 MISSILE RELATED RACEWAY FAILURE 

UT39-------K 1.404E-03 4.100E-04 MISSILE RELATED RACEWAY FAILURE 
ET-CCWSYS--Z 1.354E-03 2.680E-03 MISSILE RELATED FAILURE OF COMPONENT COOLING WATER SYSTEM 

PT-SWCSYS--Z 1.233E-03 2.440E-03 MISSILE RELATED FAILURE OF SALT WATER COOLING SYSTEM 

D-MPG88----M 1.116E-03 3.700E-03 CHRO PUMP G-88 OUT OF SERVICE FOR MAINT.  
D-MPG8B----S 9.045E-04 3.OOOE-03 MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING 

D-C211CO7--N 9.045r-04 3.OOOED3 BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G88) 
D-XV388----P 8.942E-04 1.OOOE-04 MANUAL VLV VCC-388 FT OPEN ON DEMAND 

D-XV425----X 8.942E-04 1.OOOE-04 MANUAL VLV CRS-425 LEFT INOP POST-MAINT 
D-XV316----X 8.942E-04 1.OOOE-04 MANUAL VLV CRS-316 LEFT INOP POST-MAINT 

D-CV301----P 8.942E-04 1.OOOE-04 CHECK VALVE CRS-301 FT OPEN ON DEMAND 
D-MS1100B--J 6.572E-04 3.OOOE-04 MTR STARTER MOV-1100 FT ACTUATE ON DEMAND
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08-22-1990 

Top Event: DT-01-01 Top Event Probability: 1.118E-01 

Flag Set Used: DTLOOP 

This fiLe was created on 8-21-1990 at 15:58:55 

Basic F-V Event 

Event Importance Probability Description 

D-CV306----P 3.398E-04 1.OOOE-04 CHECK VLV 306 FT OPEN ON DEM 

D-MXB31----N 3.130E-04 1.OOOE-04 MANUAL SWITCH B31 FAILS TO CLOSE 

ET-CCWSYS--R 2.672E-04 5.480E-04 RANDOM FAILURE OF COMPONENT COOLING WATER SYSTEM 

D-MPG987-10R 2.535E-04 8.100E-05 MECH DRIVEN PP G987 FAILS TO RUN 24 HRS 

D-MV883--100 2.146E-04 2.400E-05 MTR-OPERATED VLV NOV 883 FT REM OPEN 24 H RWST OUTLET 

D-MPG8B--1DR 2.125E-04 7.200E-04 MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 

U-OOCNDLP--Z 1.947E-04 1.OOOE-03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

U-BY1------Z 1.770E-04 6.OOOE-04 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

U-T22&T23--K 1.608E-04 7.990E-04 SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 

UT22B------K 1.462E-04 5.450E-04 MISSILE RELATED RACEWAY FAILURE 

D-MV1100D--P 1.373E-04 3.OOOE-03 MTR-OPERATED VLV MOV-1OOD FT OPEN ON DEMAND 

U-DGCCO001-R 8.648E-05 9.671E-03 COMMON CAUSE FAILURE -DG-R - 1 AND 2 
UT22A------K 8.584E-05 3.200E-04 MISSILE RELATED RACEWAY FAILURE 

UT22D------K 7.806E-05 2.910E-04 MISSILE RELATED RACEWAY FAILURE 

U-821C---1DA 7.511E-05 2.400E-05 4160V BUS 1C SHORT CIRCUIT W/I 24 H 

U-B31/1B-1DA 7.511E-05 2.400E-05 480V BUS 1/1B SHORT CIRCUIT W/I 24 H 

U-T2X55--1DI 7.511E-05 2.400E-05 4160V-480VXFMR X55 LOW/NO OUTPUT SIGNAL W/I 24 H 
U-B3B30--1DA 7.511E-05 2.400E-05 480V BUS B30 SHORT CIRCUIT W/I 24 H 

U-T11----1DI 7.511E-05 2.400E-05 >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 

U-BDD28--1DA 7.511E-05 2.400E-05 125VDC BUS D28 SHORT CIRCUIT W/I 24 H 

U-B31----1DA 7.511E-05 2.400E-05 480V BUS 1 SHORT CIRCUIT 
U-B2A4---1DA 7.511E-05 2.400E-05 4160v BUS A4 SHORT CIRCUIT w/i 24 H 

* UTPB56AF---K 6.438E-05 2.400E-04 MISSILE RELATED RACEWAY FAILURE 

PT-SWCSYS--R 5.472E-05 1.360E-04 RANDOM FAILURE OF SALT WATER COOLING SYSTEM 
UT22C------K 5.446E-05 2.030E-04 MISSILE RELATED RACEWAY FAILURE 

U-DG1------S 5.339E-05 5.900E-02 DIESEL GENERATOR 1 FT START ON DEMAND 

U-DG2----1DR 5.183E-05 5.520E-02 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

U-DG2------M 4.697E-05 4.600E-02 DIESEL GENERATOR NO. 2 IN MAINTENANCE 

UT46-------K 3.004E-05 1.120E-03 MISSILE RELATED RACEWAY FAILURE 

U-C31202---P 2.817E-05 3.OOOE-03 BKR (CONTROL) 480V 1202 FT OPEN ON DEMAND 

U-C31200---N 2.817E-05 3.OOOE-03 BKR (CONTROL) 480V 1200 FT CLOSE ON DEMAND 

D-XV303----X 2.683E-05 1.OOOE-04 MANUAL VLV VCC-303 LEFT*INOP POST-MAINT 

D-XV302----X 2.683E-05 bOOOE-04 MANUAL VLV VCC-302 LEFT INOP POST-MAINT 

D-CV305----P 2.683E-05 1.OOOE-04 CHECK VLV VCC-305 FT OPEN ON DEM 

U-DG1----1DR 2.271E-05 5.520E-02 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG1------M 2.271E-05 4.600E-02 DIESEL GENERATOR NO. 1 IN MAINTENANCE 

U-MXB42----V 1.502E-05 .200 OPERATOR FAILS TO OPERATE MANUAL SWITCH 842 

U-BYD25--1DI 1.502E-05 2.400E-05 BATTERY D25 LOW OR NO OUTPUT SIGNAL W/I 24 H 
D-MV1103C--U 1.408E-05 3.OOOE-03 OPS FAILS TO CLOSE MOV-1100C PER PROCEDURE



Charging System Importance Summary 

F' 4 Tornado - LOOP 

R108-89-14-02
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Basic. F-V Event 

Event Importance Probability Description 

UT22-------Z .848 .740 WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

U-DGDSD--1DR .169 5.520E-02 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
D-MPG8A----U 9.753E-02 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MV1100C--V 9.261E-02 3.OOOE-02 OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 
D-FNE908---V 9.208E-02 3.OOOE-02 OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
U-DGDSD----V 9.204E-02 3.OOOE-02 OPERATOR FAILS TO START DSD DIESEL 

D-E908B30--V 9.204E-02 3.OODE-02 OP FAILS TO CONNECT MCC B30 TO FAN CLR E-908 PER PROCEDURE 
D-G8ADSD---V 9.204E-02 3.OOOE-02 OP FAILS TO CONNECT CHRG PUMP G-8A TO DSD DIESEL W/ PROC.  

U-DGDSD ---- S 7.670E-02 2.500E-02 DIESEL GENERATOR DSD FT START ON DEMAND 

D-005051---Z 5.397E-02 1.00 INADEQUATE FLOW FROM FCV-5051 TRAIN 

U-DGCCO001-R 4.009E-02 9.671E-03 COMMON CAUSE FAILURE -DG-R - 1 AND 2 

U-DGCC0002-S 3.229E-02 7.788E-03 COMMON CAUSE FAILURE -DG-S - 1 AND 2 
DTTKRWST---K 3.184E-02 7.680E-03 TORNADO INDUCED MISSILE FAILURE OF RWST 

U-DG1------S 2.958E-02 5.900E-02 DIESEL GENERATOR 1 FT START ON DEAND 
U-DG2---- 1DR 2.564E-02 5.520E-02 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

U-DG2------M 2.312E-02 4.600E-02 DIESEL GENERATOR NO. 2 IN MAINTENANCE 

U-DGDSD ---- M 2.025E-02 6.600E703 DSD DIESEL DOWN DUE TO MAINTENANCE 

U-DG1----1DR 1.782E-02 5.520E-02 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

U-DG1------M 1.66E-02 4.600E-02 DIESEL GENERATOR NO. 1 IN MAINTENANCE 

UTDSD------K 1.516E-02 4.940E-03 DSD DIESEL FAILURE DUE TO MISSILE IMPACT 

D-MV1100C--Y 1.244E-02 1.00 OPS FAILS TO RECOVER MOV-1100C 

D-MV1100C--N 1.244E-02 3.OOOE-03 MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 

D-FNE908---M 1.135E-02 3.700E-03 FAN COOLER E-908 IN MAINTENANCE 

D-MPG8A--- -S 9.719E-03 3.OOOE-03 MTR-DRIVEN PP GA FT START ON DEMAND CHARGING 
D-C3311 N- 9.303E-03 3.OOOE'03 BKR (ONRTO L 40V-1100 FT COEN ON DEMAND 
D-MV1100B--P 9.204E-03 3.OOOE-03 MTR(ONRTE VLV 3011 FT OE ON DEMAND 

D-C21A403--N1A403 FT CLOSE ON DEMAND 
D-DIVERT FLOW TO L.O. COOLER 
D-FNE908-- -S 9.204E-03 3.OOOE-03 FAN E908 FT START ON DEMAND CHARGING LUE OIL 

DTPPRWST---K 7.587E-03 1.830E-03 TORNADO INDUCED FAILURE OF PIPE SUCTION FROM RWST 

U-IRYV30-1DI 6.133E-03 1.999E-03 INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 

U-DG2------S 5.388-03 1.200-02 DIESEL GENERATOR 2 FT STARTON DEMAND 

UTWPC------K 4.332E-03 1.410-03 MISSILE RELATED RACEWAY FAILURE 

D-MPG8B----U 4.235E-03 3.000-02 OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

UTEPC------K 3.399E-03 1.100-03 MISSILE RELATED RACEWAY FAILURE 

UT6306-----K 2.773-03 8.960E-04 MISSILE RELATED RACEWAY FAILURE 

D-MPG8A--1DR 2.327E-03 7.200E-04 CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

U-BY1------Z 2.227-03 6. -04 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
D-FNE908-1DR 2209E-03 7.200E-04 FAN 1908 FT RUN FOR 24 HOURS CHARGING LUBE OIL 

U-C212C15--U 2.0741-03 3.0001-03 OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 

U-T21------K 2.073E-03 6.730E-04 SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 

U-C212C15--N 2.037E-03 3.0001-03 BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 

UT39-------K 1.654-03 560E-04 MISSILE RELATED RACEWAY FAILURE 
U-C211C14--U 1.648E-03 3.OOOE-03 OPERATOR FAILS TO CLOSEBREAKER 11C14 PER PROCEDURE 
U-C211AO2--U 1.631E-03 3.OOOE-03 OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C212C01--N 1.631E-03 3.0001-03 BKR (CONTROL) 4160V 12C0l FT CLOSE ON DEMAND 

U-C211CO1--N 1.631E-03 3.OOOE-03 BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C211C91--U 1.631E-03 3.OOOE-03 OPS FAILS TO CLOSE BREAKER 1COl PER PROCEDURE



Page 2 System-Level Basic Event Report for TNDDTLF4 Data File 
08-92-1990 

Top Event: DT-01-01 Top Event Probability: 2.412E-01 

Flag Set Used: DTLOOP 

This fiLe was created on 8-21-1990 at 16:28:20 

Basic F-V Event 
Event Importance Probability Description 

U-C212C01--U 1.631E-03 3.OOOE-03 OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-C211AO2--N 1.631E-03 3.OOOE-03 BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C211C14--N 1.611E-03 3.OOOE-03 BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C2CCO002-N 1.281E-03 3.090E-04 COMMON CAUSE FAILURE -C2-N -- > 11C14 AND 12C15 
D-MS1100C--Y 1.244E-03 1.00 OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 
D-MS1100C--J 1.244E-03 3.OOOE-04 MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 
UT56-------K 1.061E-03 2.560E-04 MISSILE RELATED RACEWAY FAILURE 
D-MS1100B--J 9.204E-04 3.OOOE-04 MTR STARTER MOV-1100B FT ACTUATE ON DEMAND 
D-MPG8B----M 5.172E-04 3.700E-03 CHRG PUMP G-88 OUT OF SERVICE FOR MAINT.  
D-C211CO7--N 4.194E-04 3.OOOE-03 BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-MPG8B----S 4.194E-04 3.OOOE-03 MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING 
D-CV301----P 4.146E-04 1.OOOE-04 CHECK VALVE CRS-301 FT OPEN ON DEMAND 
D-XV388----P 4.146E-04 1.OOOE-04 MANUAL VLV VCC-388 FT OPEN ON DEMAND 
D-XV425----X 4.146E-04 1.OOOE-04 MANUAL VLV CRS-425 LEFT INOP POST-MAINT 
D-XV316----X 4.146E-04 1.OOOE-04 MANUAL VLV CRS-316 LEFT INOP POST-MAINT 
D-CV306----P 3.192E-04 1.OOOE-04 CHECK VLV 306 FT OPEN ON DEM 
D-MXB31----N 3.068E-04 1.OOOE-04 MANUAL SWITCH 831 FAILS TO CLOSE 
D-MPG987-1DR 2.485E-04 8.100E-05 MECH DRIVEN PP G987 FAILS TO RUN 24 HRS 
U-T22&T23--K 1.487E-04 1.01OE-03 SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 
D-MV883--1DQ 9.950E-05 2.400E-05 MTR-OPERATED VLV MOV 883 FT REM OPEN 24 H RWST OUTLET 
D-MPG8B--1DR 9.850E-05 7.200E-04 MTR-DRIVEN PP G88 FT RUN FOR 24 HOURS CHARGING 
UT228------K 8.924E-05 6.800E-04 MISSILE RELATED RACEWAY FAILURE .U-821C --- 1DA 8.370E-05 2.400E-05 4160V BUS 1C SHORT CIRCUIT W/I 24 H 
D-MV1100D--P 7.797E-05 3.OOOE-03 MTR-OPERATED VLV MOV-1100D FT OPEN ON DEMAND 
U-BDD28--1DA 7.363E-05 2.400E-05 125VDC BUS D28 SHORT CIRCUIT W/I 24 H 
U-T2X55--1DI 7.363E-05 2.400E-05 4160V-480V XFMR X55 LOW/NO OUTPUT SIGNAL W/I 24 H 
U-B3B30--1DA 7.363E-05 2.400E-05 480V BUS 830 SHORT CIRCUIT W/I 24 H 
U-T11----1DI 7.363E-05 2.400E-05 >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 
U-B31/18-1DA 7.363E-05 2.400E-05 480V BUS 1/1B SHORT CIRCUIT W/I 24 H 
U-B31----1DA 7.363E-05 2.400E-05 480V BUS 1 SHORT CIRCUIT 
U-B2A4---1DA 7.363E-05 2.400E-05 4160V BUS A4 SHORT CIRCUIT W/I 24 H 
U-WRDG2--1DA 5.244E-05 7.896E-05 CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 
UT22D------K 5.007E-05 3.660E-04 MISSILE RELATED RACEWAY FAILURE 
UT22A------K 5.OOOE-05 4.020E-04 MISSILE RELATED RACEWAY FAILURE 
D-FNE909--- V 4.813E-05 3.OOOE-02 OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G88) PER PROC 
ET-CCWSYS--Z 3.783E-05 3.380E-03 MISSILE RELATED FAILURE OF COMPONENT COOLING WATER SYSTEM 
UTPB56AF---K 3.756E-05 3.020E-04 MISSILE RELATED RACEWAY FAILURE 
D-MV1100C--U 3.586E-05 3.OOOE-03 OPS FAILS TO CLOSE MOV-1100C PER PROCEDURE 
PT-SWCSYS--Z 3.436E-05 3.070E-03 MISSILE RELATED FAILURE OF SALT WATER COOLING SYSTEM 
U-WRDG1--1DA 3.313E-05 7.896E-05 CABLE WIRE FROM DG1 SHORT CIRCUIT W/I 24 H 
UT22C------K 3.184E-05 2.560E-04 MISSILE RELATED RACEWAY FAILURE 
UT46-------K 2.941E-05 1.420E-03 MISSILE RELATED RACEWAY FAILURE 
U-B22C---1DA 1.594E-05 2.400E-05 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
U-MXB42----V 1.473E-05 .200 OPERATOR FAILS TO OPERATE MANUAL SWITCH B42 
U-BYD25--1DI 1.473E-05 2.400E-05 BATTERY D25 LOW OR NO OUTPUT SIGNAL W/I 24 H 
D-XV302----X 1.244E-05 1.OOOE-04 MANUAL VLV VCC-302 LEFT INOP POST-MAINT 
D-CV305----P 1.244E-05 1.OOOE-04 CHECK VLV VCC-305 FT OPEN ON DEM 
D-XV303----X 1.244E-05 1.OOOE-04 MANUAL VLV VCC-303 LEFT INOP POST-MAINT 
U-BD1----1JA 4.602E-06 1.500E-06 120V BUS 1 SHORT CIRCUIT W/I 24 HOURS



Page 3 System-Level Basic Event Report for TNDDTLF4 Data FiLe 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.412E-01 
FLag Set Used: DTLOOP 

This fiLe was created on 8-21-1990 at 16:28:20 

Basic F-V Event 
Event Importance Probability Description 

U-BY1----1JI 4.602E-06 1.500E-06 BATTERY 1 LOWNO OUTPUT W/I 24 HOURS 
U-B21B---1DA 4.344E-06 2.400E-05 4160V BUS 1B SHORT CIRCUIT W/I 24 H 
U-B21A---1DA 4.344E-06 2.400E-05 4160V BUS 1A SHORT CIRCUIT W/I 24 H



Charging System Importance Summary 

F 4 Tornado - PT 

R108-89-14-02



Page 1 System-Level Basic Event Report for TNDDTTF4 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.137E-01 

Flag Set Used: DTLOOP 

This file was created on 8-21-1990 at 16:19:23 

Basic F-V Event 

Event Importance *Probability Description 

UT22-------Z .944 .740 WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 

U-DGDSD--1DR .191 5.520E-02 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
D-MPG8A----U .110 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MV1100C--V .104 3.OOOE-02 OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 

D-FNE908---V .104 3.OOOE-02 OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
D-E908B30--V .104 3.OOOE-02 OP FAILS TO CONNECT MCC 830 TO FAN CLR E-908 PER PROCEDURE 
D-G8ADSD---V .104 3.OOOE-02 OP FAILS TO CONNECT CHRG PUMP G-8A TO DSD DIESEL W/ PROC.  
U-DGDSD----V .104 3.OOOE-02 OPERATOR FAILS TO START DSD DIESEL 

U-DGDSD----S 8.657E-02 2.500E-02 DIESEL GENERATOR DSD FT START ON DEMAND 

D-005051---Z 5.667E-02 1.00 INADEQUATE FLOW FROM FCV-5051 TRAIN 

DTTKRWST --- K 3.594E-02 7.680E-03 TORNADO INDUCED MISSILE FAILURE OF RWST 

U-DGDSD----M 2.285E-02 6.600E-03 DSD DIESEL DOWN DUE TO MAINTENANCE 

UTDSD------K 1.711E-02 4.940E-03 DSD DIESEL FAILURE DUE TO MISSILE IMPACT 

D-MV1100C--N 1.404E-02 3.OOOE-03 MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 

D-MV1100C--Y 1.404E-02 1.00 OPS FAILS TO RECOVER MOV-1100C 

D-FNE908---M 1.281E-02 3.700E-03 FAN COOLER E-908 IN MAINTENANCE 

D-MPG8A----S 1.097E-02 3.OOOE-03 MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 

D-FNE908---S 1.039E-02 3.OOOE-03 FAN E908 FT START ON DEMAND CHARGING LUBE OIL 

D-C21A403--N 1.039E-02 3.OOOE-03 BKR (CONTROL) 4160V 1A403 FT CLOSE ON DEMAND 
*D-TC1400---J 1.039E-02 3.OOOE-03 VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 

D-C33011---N 1.039E-02 3.OOOE-03 BKR (CONTROL) 480V 3011 FT CLOSE ON DEMAND 

DTPPRWST---K 8.564E-03 1.830E-03 TORNADO INDUCED FAILURE OF PIPE SUCTION FROM RWST . D-MV1100B--P 7.433E-03 3.OOOE-03 MTR-OPERATED VLV MOV-11008 FT OPEN ON DEMAND 
U-OOSDG&E--Z 7.356E-03 .500 SDG&E LINE UNAVAILABLE 

U-IRYV30-1DI 6.922E-03 1.999E-03 INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 

UTWPC------K 4.883E-03 1.410E-03 MISSILE RELATED RACEWAY FAILURE 

D-MPG8B----U 4.780E-03 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

UTEPC------K 3.832E-03 1.100E-03 MISSILE RELATED RACEWAY FAILURE 

U-B32SDGE--V 2.940E-03 .200 OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  

D-MPG8A--1DR 2.627E-03 7.200E-04 CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

D-FNE908-1DR 2.493E-03 7.200E-04 FAN E908 FT RUN FOR 24 HOURS CHARGING LUBE OIL 
U-T21------K 2.340E-03 6.730E-04 SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 

UT6306-----K 2.209E-03 8.960E-04 MISSILE RELATED RACEWAY FAILURE 

UT39-------K 1.866E-03 5.160E-04 MISSILE RELATED RACEWAY FAILURE 

D-MS1100C--Y 1.404E-03 1.00 OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 
D-MS1100C--J 1.404E-03 3.OOOE-04 MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 
UT56-------K 1.198E-03 2.560E-04 MISSILE RELATED RACEWAY FAILURE 

D-MS1100B--J 7.272E-04 3.OOOE-04 MTR STARTER MOV-1100B FT ACTUATE ON DEMAND 
D-MPG8B----M 5.838E-04 3.700E-03 CHRG PUMP G-88 OUT OF SERVICE FOR MAINT.  

D-C211CO7--N 4.734E-04 3.OOOE-03 BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-MPG8B ---- S 4.734E-04 3.OOOE-03 MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING 
D-CV301----P 4.680E-04 1.OOOE-04 CHECK VALVE CRS-301 FT OPEN ON DEMAND 

D-XV425----X 4.680E-04 1.000E-fl4 MANUAL VLV CRS-425 LEFT INOP POST-MAINT 
D-XV316----X 4.680E-04 1.OOOE-04 MANUAL VLV CRS-316 LEFT INOP POST-MAINT 

D-XV388----P 4.680E-04 1.OOOE-04 MANUAL VLV VCC-388 FT OPEN ON DEMAND 

D-CV306----P 3.603E-04 1.OOOE-04 CHECK VLV 306 FT OPEN ON DEM 

D-MXB31----N 3.463E-04 1.OOOE-04 MANUAL SWITCH 831 FAILS TO CLOSE 
D-MPG987-1DR 2.805E-04 8.100E-05 MECH DRIVEN PP G987 FAILS TO RUN 24 HRS



Page 2 System-Level Basic Event Report for TNDDTTF4 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.137E-01 

Flag Set Used: DTLOOP 

This file was created on 8-21-1990 at 16:19:23 

Basic F-V Event 

Event Importance Probability Description 

D-MV883--1DQ 1.123E-04 2.400E-05 MTR-OPERATED VLV MOV 883 FT REM OPEN 24 H RUST OUTLET 
D-MPG8B--1DR 1.112E-04 7.200E-04 MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 
U-OOCNDLP--Z 1.073E-04 1.OOOE-03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 
U-T22&T23--K 1.063E-04 1.010E-03 SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 
UT228------K 1.007E-04 6.800E-04 MISSILE RELATED RACEWAY FAILURE 
U-BY1------Z 9.265E-05 6.OOOE-04 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

U-B21C---1DA 8.311E-05 2.400E-05 4160V BUS 1C SHORT CIRCUIT /I 24 H 
U-T2X55--1DI 8.311E-05 2.400E-05 416OV-480V XFMR X55 LOW/NO OUTPUT SIGNAL UI 24 H 
U-B2A4---1DA 8.311E-05 2.400E-05 4160V BUS A4 SHORT CIRCUIT UI 24 H 
U-T11----1DI 8.311E-05 2.400E-05 >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT UI 24 H 
U-BDD28--1DA 8.311E-05 2.400E-05 125VDC BUS D28 SHORT CIRCUIT UI 24 H 
U-B31----1DA 8.311E-05 2400E-05 480V BUS 1 SHORT CIRCUIT 
U-B31/1B-1DA 8.311E-05 2.400E-05 480V BUS 1/1B SHORT CIRCUIT UI 24 H 
U-B3B30--1DA 8.311E-05 2.400E-05 480V BUS B30 SHORT CIRCUIT WI 24 H 
D-MV1100D--P 7.958E-05 3.OOOE-03 MTR-OPERATED VLV MOV-1OOD FT OPEN ON DEMAND 

UT22A------K 5.644E-05 4.020E-04 MISSILE RELATED RACEWAY FAILURE 

D-FNE909---V 5.433E-05 3.OOOE-02 OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G88) PER PROC 
UT22D------K 5.138E-05 3.660E-04 MISSILE RELATED RACEWAY FAILURE 

U-DGCCO001-R 4.526E-05 9.671E-03 COMMON CAUSE FAILURE -DG-R - 1 AND 2 

ET-CCWSYS--Z 4.271E-05 3.380E-03 MISSILE RELATED FAILURE OF COMPONENT COOLING WATER SYSTEM 
UTPB56AF---K 4.240E-05 3.020E-04 MISSILE RELATED RACEWAY FAILURE 

U-C31202--- P 4.047E-05 3.OOOE-03 BKR (CONTROL) 480V 1202 FT OPEN ON DEMAND 

U-C31200-- -N 4.047E-05 3.OOOE-03 BKR (CONTROL) 480V 1200 FT CLOSE ON DEMAND O PT-SWCSYS--Z 3.879E-05 3070E-03 MISSILE RELATED FAILURE OF SALT WATER COOLING SYSTEM 
UT22C------K 3.594E-05 2.560E-04 MISSILE RELATED RACEWAY FAILURE 

UT46-------K 3.320E-05 1.420E-03 MISSILE RELATED RACEWAY FAILURE 
U-DG1------S 2.794E-05 5.900E-02 DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2 ---- 1DR 2.712E-05 5.520E-02 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DG2------M 2.458E-05 4.600E-02 DIESEL GENERATOR NO. 2 IN MAINTENANCE 
D-MV1100C--U 2.182E-05 3.OOOE-03 OPS FAILS TO CLOSE MOV-1100C PER PROCEDURE 

U-MXB42----V 1.662E-05 .200 OPERATOR FAILS TO OPERATE MANUAL SWITCH B42 

U-BYD25--1DI 1.662E-05 2.400E-05 BATTERY D25 LOW OR NO OUTPUT SIGNAL WI 24 H 

D-XV303----X 1404E-05 1.OOOE-04 MANUAL VLV VCC-303 LEFT INOP POST-MAINT 

D-CV305----P 1.404E-05 1.000E-04 CHECK VLV VCC-305 FT OPEN ON DEM 

D-XV302----X 1.404E-05 1.OOOE-04 MANUAL VLV VCC-302 LEFT INOP POST-MAINT 

U-DG1----1DR 1.188E-05 5.520E-02 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG1-----N M 1.188E-05 4.600E-02 DIESEL GENERATOR NO. 1 IN MAINTENANCE



Page 1 System-leveL Basic Event Report for TNDDTLF5 Data FiLe 

08-Z2-1990 

Top Event: DT-01-01 Top Event Probability: 2.874E-01 

Flag Set Used: DTLOOP 

This fiLe was created on 8-21-1990 at 16:44:52 

Basic F-V Event 

Event Importance Probability Description 

UT22-------Z .875 .930 WIND RELATED WALL FAILURE 480V ROOM IMPACTS RACEWAYS 

U-DGDSD--1DR .179 5.520E-02 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 

D-MPG8A----U .102 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MV1100C--V 9.761E-02 3.OOOE-02 OPS FAILS TO CONNECT MOV-1100C TO ALT PWR SUPPLY PER PROC 

D-FNE908---V 9.712E-02 3.OOOE-02 OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 

U-DGDSD ----V 9.707E-02 3.OOOE-02 OPERATOR FAILS TO START DSD DIESEL 

D-E908B30--V 9.707E-02 3.OOOE-02 OPFAILS TO CONNECT MCC B30 TO FAN CLR E-908 PER PROCEDURE 

D-G8ADSD---V 9.707E-02 3.OOOE-02 OP FAILS TO CONNECT CHRG PUMP G-8A TO DSO DIESEL PER PROC.  

U-DGDSD----S 8.089E-02 2.500E-02 DIESEL GENERATOR DSD FT START ON DEMAND 

D-005051---Z 5.271E-02 1.00 INADEQUATE FLOW FROM FCV-5051 TRAIN 

U-DGCCO001-R 3.365E-02 9.671E-03 COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 

DTTKRWST---K 3.256E-02 9.360E-03 TORNADO INDUCED MISSILE FAILURE OF RWST 

U-DGCC0002-S 2.710E-02 7.788E-03 COMMON CAUSE FAILURE -DG-S -- > 1 AND 2 

U-DG1------S 2.552E-02 5.900E-02 DIESEL GENERATOR 1 FT START ON DEMAND 

U-DG2----1DR 2.152E-02 5.520E-02 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

U-DGDSD----M 2.136E-02 6.600E-03 DSD DIESEL DOWN DUE TO MAINTENANCE 

UTDSD------K 1.948E-02 6.020E-03 DSD DIESEL FAILURE DUE TO MISSILE IMPACT 

U-DG2------M 1.941E-02 4.600E-02 DIESEL GENERATOR NO. 2 IN MAINTENANCE 

U-DG1----1DR 1.562E-02 5.520E-02 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 

U-DG1------M 1.449E-02 4.600E-02 DIESEL GENERATOR NO. 1 IN MAINTENANCE 

D-FNE908---M 1.197E-02 3.700E-03 FAN COOLER E-908 IN MAINTENANCE 

D-MV1100C--Y 1.044E-02 1.00 OPS FAILS TO RECOVER MOV-1100C 

D-MV1100C--N 1.044E-02 3.OOOE-03 MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND . D-MPG8A----S 1.014E-02 3.OOOE-03 MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-MV1100B--P 9.803E-03 3.OOOE-03 MTR-OPERATED VLV MOV-1100B FT OPEN ON DEMAND 

D-C33011---N 9.707E-03 3.OOOE-03 BKR (CONTROL) 480V 3011 FT CLOSE ON DEMAND 

D-C21A403--N 9.707E-03 3.OOOE-03 BKR (CONTROL) 4160V 1A403 FT CLOSE ON DEMAND 

D-TC1400---J 9.707E-03 3.OOOE-03 VLV TCV-1400 FAILS TO DIVERT FLOW TO L.O. COOLER 

D-FNE908---S 9.707E-03 3.OOOE-03 FAN E908 FT START ON DEMAND CHARGING LUBE OIL 
DTPPRWST---K 7.759E-03 2.230E-03 TORNADO INDUCED FAILURE OF PIPE SUCTION FROM RWST 

U-IRYV30-1DI 6.468E-03 1.999E-03 INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 

UTWPC------K 5.578E-03 1.720E-03 MISSILE RELATED RACEWAY FAILURE 

U-DG2------S 4.522E-03 1.200E-02 DIESEL GENERATOR 2 FT START ON DEMAND 

UTEPC------K 4.367E-03 1.340E-03 MISSILE RELATED RACEWAY FAILURE 

D-MPG8B----U 3.559E-03 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 

U-T21------K 2.667E-03 8.200E-04 SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 

D-MPG8A--10R 2.429E-03 7.200E-04 CHARGING PUMP G-8A FAILS TO RUN FOR 24 HOURS (MECH) 

D-FNE908-1DR 2.330E-03 7.200E-04 FAN E908 FT RUN FOR 24 HOURS CHARGING LUBE OIL 

U-BY1------Z 2.269E-03 6.OOOE-04 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

UT39-------K 2.107E-03 6.290E-04 MISSILE RELATED RACEWAY FAILURE 

U-C212C15--U 1.741E-03 3.OOOE-03 OPERATOR FAILS TO CLOSE BREAKER 1205 PER PROCEDURE 

U-C212C15--N 1.709E-03 3.OOOE-03 BKR (CONTROL) 4160V 1205 FT CLOSE ON DEMAND 

U-C212C01--U 1.699E-03 3.OOOE-03 OPS FAILS TO CLOSE BREAKER 12C0l PER PROCEDURE 
U-C211CO1--U 1.699E-03 3.000E433 OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 

U-C211AO2--U 1.699E-03 3.OOOE-03 OPERATOR FAILS TO CLOSE CKT BKR 11A02 

U-C212C01--N 1.699E-03 3.OOOE-03 BKR (CONTROL) 4160V 12C0l FT CLOSE ON DEMAND 

U-C211CO1--N 1.699E-03 3.OOOE-03 BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C211A02--N 1.699E-03 3.OOOE-03 BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 

3.0E00PF OA AULYSAR A L 98(H 8)PRPO



Page 2 System-LeveL Basic Event Report for TNDDTLF5 Data Fite 

08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.874E-01 
Flag Set Used: DTLOOP 

This fiLe was created on 8-21-1990 at 16:44:52 

Basic F-V Event 

Event Importance ProbabiLity Description 

U-C211C14--U 1.419E-03 3.OOOE-03 OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 

U-C211C14--N 1.387E-03 3.OOOE-03 BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 

UT56-------K 1.085E-03 3.120E-04 MISSILE RELATED RACEWAY FAILURE 

U-C2CCO002-N 1.075E-03 3.090E-04 COMMON CAUSE FAILURE -C2-N -- > 11C14 AND 12C15 
D-MS1100C--Y 1.044E-03 1.00 OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 

D-MS1100C--J 1.044E-03 3.OOOE-04 MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 

D-MS1100B--J 9.707E-04 3.OOOE-04 MTR STARTER MOV-1100B FT ACTUATE ON DEMAND 

D-MPG8B----M 4.341E-04 3.700E-03 CHRG PUMP G-8B OUT OF SERVICE FOR MAINT.  

UT6306-----K 3.527E-04 1.090E-04 MISSILE RELATED RACEWAY FAILURE 

D-C211CO7--N 3.519E-04 3.OOOE-03 BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 

D-MPG8B ---- S 3.519E-04 3.OOOE-03 MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING 

D-CV301----P 3.479E-04 1.OOOE-04 CHECK VALVE CRS-301 FT OPEN ON DEMAND 

D-XV388----P 3.479E-04 1.OOOE-04 MANUAL VLV VCC-388 FT OPEN ON DEMAND 

D-XV425----X 3.479E-04 1.OOOE-04 MANUAL VLV CRS-425 LEFT INOP POST-MAINT 

D-XV316----X 3.479E-04 1.OOOE-04 MANUAL VLV CRS-316 LEFT INOP POST-MAINT 

D-CV306----P 3.340E-04 1.OOOE-04 CHECK VLV 306 FT OPEN ON DEN 

D-MXB31----N 3.236E-04 1.OOOE-04 MANUAL SWITCH B31 FAILS TO CLOSE 

D-MPG987-1DR 2.621E-04 8.100E-05 MECH DRIVEN PP G987 FAILS TO RUN 24 HRS 

U-T22&T23--K 1.543E-04 1.230E-03 SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 

UT22B------K 1.01OE-04 8.360E-04 MISSILE RELATED RACEWAY FAILURE 

U-B21C---1DA 8.610E-05 2.400E-05 4160V BUS 1C SHORT CIRCUIT W/I 24 H 

D-MV883--1DQ 8.350E-05 2.400E-05 MTR-OPERATED VLV NOV 883 FT REM OPEN 24 H RWST OUTLET 

D-MPG8B--10R 8.266E-05 7.200E-04 MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 

U-T2X55--1DI 7.765E-05 2.400E-05 4160V-480V XFMR X55 LOW/NO OUTPUT SIGNAL W/I 24 H 

U-BDD28--1DA 7.765E-05 2.400E-05 125VDC BUS D28 SHORT CIRCUIT W/I 24 H 

U-B31/1B-1DA 7.765E-05 2.400E-05 480V BUS 1/1B SHORT CIRCUIT W/I 24 H 

U-B3B30--1DA 7.765E-05 2.400E-05 480V BUS B30 SHORT CIRCUIT W/I 24 H 

U-T11----1DI 7.765E-05 2.400E-05 >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 

U-B2A4---1DA 7.765E-05 2.400E-05 4160V BUS A4 SHORT CIRCUIT W/I 24 H 

U-B31----1DA 7.765E-05 2.400E-05 480V BUS 1 SHORT CIRCUIT 

D-MV1100D--P 6.012E-05 3.OOOE-03 MTR-OPERATED VLV MOV-1100D FT OPEN ON DEMAND 

UT22A------K 5.125E-05 4.910E-04 MISSILE RELATED RACEWAY FAILURE 

UT22D------K 5.121E-05 4.460E-04 MISSILE RELATED RACEWAY FAILURE 

D-FNE909--- V 4.929E-05 3.OOOE-02 OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G88) PER PROC 

U-WRDG2--1DA 4.401E-05 7.896E-05 CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 

UTPB56AF---K 4.225E-05 3.680E-04 MISSILE RELATED RACEWAY FAILURE 

ET-CCWSYS--Z 3.870E-05 4.120E-03 MISSILE RELATED FAILURE OF COMPONENT COOLING WATER SYSTEM 

PT-SWCSYS--Z 3.523E-05 3.750E-03 MISSILE RELATED FAILURE OF SALT WATER COOLING SYSTEM 

UT46-------K 3.467E-05 1.730E-03 MISSILE RELATED RACEWAY FAILURE 

UT22C------K 3.256E-05 3.120E-04 MISSILE RELATED RACEWAY FAILURE 

D-MV1100C--U 2.912E-05 3.OOOE-03 OPS FAILS TO CLOSE MOV-1100C PER PROCEDURE 

U-WRDG1--1DA 2.780E-05 7.896E-05 CABLE WIRE FROM DG1 SHORT CIRCUIT W/I 24 H 

U-BYD25--1DI 1.553f-05 2.400E-D5 BATTERY D25 LOW OR NO OUTPUT SIGNAL W/I 24 H 
U-MXB42----V 1.553E-05 .200 OPERATOR FAILS TO OPERATE MANUAL SWITCH B42 

U-B22C---1DA 1.338E-05 2.400E-05 4160V BUS 2C SHORT CIRCUIT W/I 24 H 

U-B21A---1DA 1.244E-05 2.400E-05 4160V BUS 1A SHORT CIRCUIT W/I 24 H 

U-B21B---1DA 1.244E-05 2.4OOE-05 4160V BUS 1B SHORT CIRCUIT W/I 24 H 
D-CV305----P 1.044E-05 1.OOOE-04 CHECK VLV VCC-305 FT OPEN ON DEN 

D-XV302----X 1.044E-05 1.OOOE-04 MANUAL VLV VCC-302 LEFT INOP POST-MAINT



Page 3 System-Level Basic Event Report for TNDDTLF5 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.874E-01 
Flag Set Used: DTLOOP 

This file was created on 8-21-1990 at 16:44:52 

Basic F-V Event 
Event Importance Probability Description 

D-XV303----X 1.044E-05 1.OOOE-04 MANUAL VLV VCC-303 LEFT INOP POST-MAINT 
U-BD1----1JA 4.853E-06 1.500E-06 120V BUS 1 SHORT CIRCUIT W/I 24 HOURS 
U-BY1----1JI 4.853E-06 1.500E-06 BATTERY 1 LOW/NO OUTPUT W/I 24 HOURS 

0



Charging System Importance Summary 

F' 5 Tornado - PT 

R108-89-14-02



Page 1 System-Level Basic Event Report for TNDDTTF5 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.611E-01 

Flag Set Used: DTLOOP 

This file was created on 8-21-1990 at 16:31:58 

Basic F-V Event 

Event Importance Probability Description 

UT22-------Z .951 .930 WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
U-DGDSD--1DR .197 5.520E-02 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 

D-MPG8A----U .112 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8A PER PROCEDURE 

D-MV1100C--V .107 3.OOOE-02 OPS FAILS TO CONNECT MOV-1100C TO ALT PUR SUPPLY PER PROC 
D-FNE908---V .107 3.OOOE-02 OP FT LOCAL MANUALLY START FAN CLR E908 (CHG G8A) PER PROC 
D-E908B30--V .107 3.OOOE-02 OP FAILS TO CONNECT MCC 830 TO FAN CLR E-908 PER PROCEDURE 
D-G8ADSD---V .107 3.OOOE-02 OP FAILS TO CONNECT CHRG PUMP G-aA TO DSD DIESEL PER PROC.  
U-DGDSD----V .107 3.OOOE-02 OPERATOR FAILS TO START DSD DIESEL 

U-DGDSD ---- S 8.906E-02 2.500E-02 DIESEL GENERATOR OSO FT START ON DEMAND 

D-005051---Z 5.449E-02 1.00 INADEQUATE FLOW FROM FCV-5051 TRAIN 

DTTKRWST-- -K 3.585E-02 9.360E-03 TORNADO INDUCED MISSILE FAILURE OF RUST 
U-DGDSD----M 2.351E-02 6.600E-03 DSD DIESEL DOWN DUE TO MAINTENANCE 

UTDSD------K 2.145E-02 6.020E-03 DSD DIESEL FAILURE DUE TO MISSILE IMPACT 

D-FNE908---M 1.318E-02 3.700E-03 FAN COOLER E-908 IN MAINTENANCE 
D-MV1100C--N 1.149E-02 LOOOE-03 MTR-OPERATED VLV MOV-1100C FT CLOSE ON DEMAND 
D-MV1100C--Y 1.149E-02 1.00 OPS FAILS TO RECOVER MOV-1100C 

D-MPG8A----S 1.117E-02 3.OOOE-03 MTR-DRIVEN PP G8A FT START ON DEMAND CHARGING 
D-FNE908---S 1.069E-02 3.OOOE-03 FAN E908 FT START ON DEMAND CHARGING LUBE OIL 
D-C21A403--N 1.069E-02 3.OOOE-03 BKR (CONTROL) 4160V IA403 FT CLOSE ON DEMAND 

D-TC1400---J 1.069E-02 3.OOOE-03 VLV TCV-1400 FAILS TO DIVERT FLOW TO LO. COOLER 

D-C33011---N 1.069E-02 3.OOOE-03 BKR (CONTROL) 480V 3011 FT CLOSE ON DEMAND 
DTPPRWST---K 8.542E-03 2.230E-03 TORNADO INDUCED FAILURE OF PIPE SUCTION FROM RUST . D-MV1100B--P 7.636E-03 3.OOOE-03 MTR-OPERATED VLV MOV-11008 FT OPEN ON DEMAND 
U-IRYV30-1DI 7.121E-03 1.999E-03 INVERTER YV30 LOW OR NO OUTPUT SIGNAL U/I 24 H 

U-OOSDG&E--Z 6.169E-03 .500 SDG&E LINE UNAVAILABLE 

UTWPC------K 6.137E-03 1.720E-03 MISSILE RELATED RACEUAY FAILURE 

UTEPC------K 4.802E-03 1.340E-03 MISSILE RELATED RACEWAY FAILURE 

D-MPG8B----U 3.918E-03 3.OOOE-02 OPERATOR FAILS TO START CHARGING PUMP G8B PERPROCEDURE 
U-T21------K 2.936E-03 8.200E-04 SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 
D-MPG8A--1DR 2.674E-03 7.200E-04 CHARGING PUMP G-aA FAILS TO RUN FOR 24 HOURS (MECH) 
D-FNE908-1DR 2.565E-03 7.200E-04 FAN E908 FT RUN FOR 24 HOURS CHARGING LUBE OIL 
U-B32SDGE--V 2.463E-03 .200 OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  

UT39-------K 2.320E-03 6.290E-04 MISSILE RELATED RACEWAY FAILURE 
UT56-------K 1.195E-03 3.120E-04 MISSILE RELATED RACEWAY FAILURE 

D-MS1100C--Y 1.149E-03 1.00 OPER. FAILS TO RECOVER MOV-1100C MOTOR STARTER 
D-MS1100C--J 1.149E-03 3.OOOE-04 MTR STARTER MOV-1100C FT ACTUATE ON DEMAND 
D-MS1100B--J 7.481E-04 3.OOOE-04 MTR STARTER MOV-11008 FT ACTUATE ON DEMAND 
D-MPG8B----M 4.779E-04 3.700E-03 CHRG PUMP G-88 OUT OF SERVICE FOR MAINT.  
D-C211C07--N 3.875E-04 3.OOOE-03 BKR (CONTROL) 4160V 11C07 FT CLOSE ON DEMAND (G8B) 
D-MPG88--- -S 3.875E-04 3.OOOE-03 MTR-DRIVEN PP G8B FT START ON DEMAND CHARGING 
D-XV316----X 3.830E-04 1.OOOE-04 MANUAL VLV CRS-316 LEFT INOP POST-MAINT 
D-CV301----P 3.830E-04 1.OOOE-04 CHECK VALVE CRS-301 FT OPEN ON DEMAND 
D-XV425----X 3.830E-04 1.OOOE-04 MANUAL VLV CRS-425 LEFT INOP POST-MAINT 
D-XV388----P 3.830E-04 LOOOE-04 MANUAL VLV VCC-388 FT OPEN ON DEMAND 

D-CV306----P 3.677E-04 1OOOE-04 CHECK VLV 306 FT OPEN ON DEM 
D-MXB31----N 3.562E-04 1.OOOE-04 MANUAL SWITCH 631 FAILS TO CLOSE 
D-MPG987-1DR 2.885E-04 8.100E-05 MECH DRIVEN PP G987 FAILS TO RUN 24 HRS 
UT6306- K 2.718E-04 1.090E-04 MISSILE RELATED RACEWAY FAILURE



Page 2 System-Level Basic Event Report for TNDDTTF5 Data File 
08-22-1990 

Top Event: DT-01-01 Top Event Probability: 2.611E-01 

Flag Set Used: DTLOOP 

This file was created on 8-21-1990 at 16:31:58 

Basic F-V Event 

Event Importance Probability Description 

UT22B------K 1.112E-04 8.360E-04 MISSILE RELATED RACEWAY FAILURE 

U-T22&T23--K 1.101E-04 1.230E-03 SERVICE XFMR #2 & #3 FAILURE DUE TO MISSILE IMPACT 
D-MV883--1DQ 9.193E-05 2.400E-05 MTR-OPERATED VLV MOV 883 FT REM OPEN 24 H RWST OUTLET 

D-MPG8B--1DR 9.101E-05 7.200E-04 MTR-DRIVEN PP G8B FT RUN FOR 24 HOURS CHARGING 

U-OOCNDLP--Z 9.005E-05 1.OOOE-03 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 

U-B21C---1DA 8.550E-05 2400E-05 4160V BUS 1C SHORT CIRCUIT W11 24 H 

U-BDD28--1DA 8.550E-05 2400E-05 125VDC BUS D28 SHORT CIRCUIT W/I 24 H 
U-T2X55--1DI 8.550E-05 2400E-05 4160V-480V XFMR X55 LOW/NO OUTPUT SIGNAL W/I 24 H 

U-B2A4---1DA 8.550E-05 2.400E-05 4160V BUS A4 SHORT CIRCUIT W/I 24 H 
U-T11----1DI 8.550E-05 2.400E-05 >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 

U-B31/1B-1DA 8.550E-05 2.400E-05 480V BUS 1/lB SHORT CIRCUIT W/I 24 H 

U-B31----1DA 8.550E-05 2.400E-05 480V BUS 1 SHORT CIRCUIT 

U-B3B30--1DA 8.550E-05 2.400E-05 480V BUS 830 SHORT CIRCUIT W/I 24 H 

U-BY1------Z 7.584E-05 6.OOOE-04 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 

D-MV11000--P 5.930E-05 LOOOE-03 MTR-OPERATED VLV MOV-1100D FT OPEN ON DEMAND 

UT22A------K 5.642E-05 4.910E-04 MISSILE RELATED RACEWAY FAILURE 

D-FNE909---V 5.426E-05 3.OOOE-02 OP FT LOCAL MANUALLY START FAN CLR E909 (CHG G88) PER PROC 

UT22D------K 5.125E-05 4.460E-04 MISSILE RELATED RACEWAY FAILURE 

UTPB56AF---K 4.652E-05 3.680E-04 MISSILE RELATED RACEWAY FAILURE 

ET-CCWSYS--Z 4.261E-05 4.120E-03 MISSILE RELATED FAILURE OF COMPONENT COOLING WATER SYSTEM 

PT-SWCSYS--Z 3.878E-05 3.750E-03 MISSILE RELATED FAILURE OF SALT WATER COOLING SYSTEM 

U-DGCCO001-R 3.704E-05 9.671E-03 COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 

UT22C------K 3.585E-05 3.120E-04 MISSILE RELATED RACEWAY FAILURE 
UT46-------K 3.419E-05 1.73E-03 MISSILE RELATED RACEWAY FAILURE 

U-C31202--- P 3.206E-05 3.OOOE-03 BKR (CONTROL) 480V 1202 FT OPEN ON DEMAND 

U-C31200--- N 3.206E-05 3.OOOE-03 BKR (CONTROL) 480V 1200 FT CLOSE ON DEMAND 

U-DG1------S 2.287E-05 5.900E-02 DIESEL GENERATOR 1 FT START ON DEMAND 

D-MV1100C--U 2.244E-05 3.OOOE-03 OPS FAILS TO CLOSE MOV-1100C PER PROCEDURE 

U-DG2---- 1DR 2.220E-05 5.520E-02 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 

U-DG2------M 2012E-05 4.600E-02 DIESEL GENERATOR NO. 2 IN MAINTENANCE 

U-MXB42----V 1.710E-05 .200 OPERATOR FAILS TO OPERATE MANUAL SWITCH 842 

U-BYD25--1DI 1.710E-05 2.400E-05 BATTERY D25 LOW OR NO OUTPUT SIGNAL W/I 24 H 

D-XV303----X 1.149E-05 1.OOOE-04 MANUAL VLV VCC-303 LEFT INOP POST-MAINT 

D-CV305----P 1.149E-05 1.OOOE-04 CHECK VLV VCC-305 FT OPEN ON OEM 

D-XV302----X 1.49E-05 1.OOOE-04 MANUAL VLV VCC-302 LEFT INOP POST-MAINT 
U-DG1----1DR 9.726i-06 5.520E-02 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DGI----M 9.726E-06 4.600E-02 DIESEL GENERATOR NO. 1 IN MAINTENANCE



MSS Importance Summary 

Base Case - LOOP 

R108-89-14-026



Page 1 System-Level Basic Event Report for TNDITLBA Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.440E-02 

This file was created on 4-13-1990 at 07:57:41 

Basic F-V Event 
Event importance Probability Description 

U-DGCCO001-R .281 .967E-02 COMMON CAUSE FAILURE -DG-R - 1 AND 2 
U-DGCCO002-S .226 .779E-02 COMMON CAUSE FAILURE -DG-S - 1 AND 2 
U-DG1------S .214 -.59E-1 DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2----1DR .78 552E-01 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DG2------M 61 .460E-1 DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-DG1----1DR .132 .552E-01 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG1------M .122 460E-01 DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S .374E-1 2E-1 DIESEL GENERATOR 2 FT START ON DEMAND 
U-C211C01--N .145E-01 300E-02 BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C212C01--U .145E-01 .300E-02 OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-C212C15--U .45E-01 300E-02 OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-C211C01--U .145E-01 .300E-02 OPS FAILSTO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211AO2--U .145E-01 .300E-02 OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C212CO1--N .145E-01 300E-02 BKR (CONTROL) 4160V 12C0l FT CLOSE ON DEMAND 
U-C211AO2--N .45E-01 .300E-02 BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C212C15--N .142E-01 .300E-02 BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-C211C14--U .120E-01 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C211C14--N .117E-01 300E-02 BKR (CONTROL) 4160V lIC14 FT CLOSE ON DEMAND 
U-C2CCO002-N .898E-02 309E-03 COMMON CAUSE FAILURE -C2-N --> lIC14 AND 12C15 
U-T11----1DI 698E-03 240E-04 >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT H/I 24 H 
U-B31/1B-1DA .698E-03 240E-04 480V BUS 1/1B SHORT CIRCUIT H/I 24 H 
U-BDI----1DA 698E-03 .240E-04 120V BUS 1 SHORT CIRCUIT H/I 24 H 
U-B21C---1DA 698E-03 240E-04 4160V BUS 1C SHORT CIRCUIT H/I 24 H 
ITAVCV-76--N 581E-03 .200E-04 AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 
ITAVCV-78- -N 581E-03 .200E-04 AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 
ITAVCV-79--N .581E-03 .200E-04 AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 
ITAVCV-77--N 581E-03 .200E-04 AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 
U-WRDG2--1DA 382E-03 .790E-04 CABLE WIRE FROM DG2 SHORT CIRCUIT H/I 24 H 
U-WRDG1--1DA .315E-03 .790E-04 CABLE WIRE FROM DG1 SHORT CIRCUIT W/I 24 H 
U-8218---1DA .116E-03 .240E-04 4160V BUS 1B SHORT CIRCUIT H/I 24 H 
U-B22C---1DA .116E-03 .240E-04 4160V BUS ZC SHORT CIRCUIT H/I 24 H 
U-B21A---1DA .116E-03 .240E-04 4160V BUS 1A SHORT CIRCUIT H/I 24 H 
K-ASDG1&2--U 594E-04 .100E-02 OPERATOR FT MANUALLY START DIESELS PER PROCEDURE 
U-BD1----1JA .436E-04 .150E-05 120V BUS 1 SHORT CIRCUIT H/I 24 HOURS 
U-BY1---- iJI .436E-04 .150E-05 BATTERY 1 LOW/O OUTPUT H/I 24 HOURS 
K-ASLOVO2--I .242E-04 .500E-02 LOV START SIGNAL FOR DG #2 FAILS 
K-ASLOV01--I .200E-04 500E-02 LOV START SIGNAL FOR DG #1 FAILS 
K-ASCCO030-1 .153E-04 .525E-03 COMMON CAUSE FAILURE -AS-I -- LOV0 AND LOV02 
U-BCA----1DI .140E-04 240E-04 BATTERY CHARGER A LOW OR NO OUTPUT H/I 24 H 
U-BY2----1JI .725E-05 .150E-05 BATTERY 2 LOW OR NO OUTPUT SIGNAL H/I 24 HOURS 
U-BD2----1JA .725E-05 .150E-05 120V BUS 2 SHORT CIRCUIT H/I 24 HOURS 
U-BCD------V .69E-05 .100E-1 OPER. FAILS TO SW. 125 VDC BUS TO BATTERY CHARGER 
U-BCB------M .698E-05 .100E- BATTERY CHARGER IN TEST OR MAINTENANCE 
ITAVCV-77--P .893E-07 600E-02 AIR-OPERATED VLV CV 77 FT OPEN ON DEMAND 
ITAVCV-76--P .893E-07 600E-02 AIR-OPERATED VLV CV 76 FT OPEN ON DEMAND 
ITAVCV-79--P .893E-07 600E-02 AIR-OPERATED VLV CV 79 FT OPEN ON DEMAND 
ITAVCV-78--P .893E-07 .600E-02 AIR-OPERATED VLV CV 78 FT OPEN ON DEMAND 
ITSV85--J .298E-07 .9E-02 SOLENOID VALVE 85 FT ACTUATE ON DEMAND



Page 2 System-ievel Basic Event Report for TNDITL8A Data File 
Top Event: IT-01-01 Top Event Probability: 3.440E-02 

This file was created on 4-13-1990 at 07:57:41 

Basic F-V Event 
Event Importance Probability Description 

ITSV87----- J .298E-07 .200E-02 SOLENOID VALVE 87 FT ACTUATE ON DEMAND 
ITSV88---J .298E-07 .200E-02 SOLENOID VALVE 88 FT ACTUATE ON DEMAND ITSV86-----J .298E-07 .200E-02 SOLENOID VALVE 86 FT ACTUATE ON DEMAND 
U-BC8----1DI .167E-07 .240E-04 BATTERY CHARGER B LOW OR NO OUTPUT W/I 24 H



MSS Importance Summary 

Base Case - PT 

R 1 

R1 08-89-1 4-02B



Page 1 System-level Basic Event Report for TNDITTBA Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 2.112E.-04 

This file was created on 4-13-1990 at 07:55:14 

F-V Event 
Event Importance Probability Description 

U-OOCNDLP--Z .164 .100E-02 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 
U-T11----1DI .114 .240E-04., >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT U/I 24 H 
U-B21C---1DA .114 ..240E-04 4160V BUS 1C SHORT CIRCUIT U/I 24 H 
U-BD1----1DA .114 .240E-04 120V BUS 1 SHORT CIRCUIT U/I 24 H 
U-B31/1B-1DA .114 .240E-04 480V BUS 1/1B SHORT CIRCUIT U/I 24 H 
ITAVCV-78--N .947E-01 .200E-04 AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 
ITAVCV-77--N .947E-01 .200E-04 AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 
ITAVCV-76--N .947E-O1 .200E-04 AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 
ITAVCV-79--N .947E-01 .200E-04 AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 
U-DGCCO001-R .458E-01 .967E-02 COMMON CAUSE FAILURE -DG-R - 1 AND 2 
U-DGCCO002-S .369E-01 .779E-02 COMMON CAUSE FAILURE -DG-S - 1 AND 2 
U-DG1------S .351-01 590E-01 DIESEL GENERATOR FT START ON DEMAND 
U-DG2---- 10R .290E-01 .552E-01 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DG2------M .262-01 .460E-1 DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-DG1----1DR .215E-01 .552E-01 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG1------M .199E-1 .460E-1 DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S .610E-02 .120E-1 DIESEL GENERATOR 2 FT START ON DEAND 
U-C211CO1--N .242E-02 .300E-02 BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C211C01--U .242E-02 .300E-02 OPS FAILS TO CLOSE BREAKER 11COI PER PROCEDURE 
U-C212C01--N .236E-02 .300E-02 BKR (CONTROL) 4160V 12C0l FT CLOSE ON DEMAND 
U-C212C15--U .236E-02 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 12C5 PER PROCEDURE 
U-C211AO2--N .236E-02 .300E-02 BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C212C01--U .236E-02 .300E-02 OPS FAILS TO CLOSE BREAKER 12C0l PER PROCEDURE 
U-C211AO2--U .236E-02 .300E-02 OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C212C15--N .232E-02 .300E-02 BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-BCA----1DI .2288-02 .240E-04 BATTERY CHARGER A LOU OR NO OUTPUT U/I 24 H 
U-C211C14--U 195E-02 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C211C14--N .191E-02 .300E-02 BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C2CCO002-N .146E-02 .309E-03 COMMON CAUSE FAILURE -C2-N - 11C14 AND 12C15 
U-BCB------M .114-02 .100E-01 BATTERY CHARGER IN TEST OR MAINTENANCE 
U-BCD------V .114-02 .1 -1 OPER. FAILS TO SW. 125 VDC BUS 1 TO BATTERY CHARGER B 
U-T1AUXC-1DI .126E-03 .240E-04 4160V XFMR AUX C LOU/NO OUTPUT SIGNAL U/I 24 H 
U-WRDG2--10A .622E-04 .790E-04 CABLE WIRE FROM DG2 SHORT CIRCUITU/I 24 H 
U-WRDG1--1DA .514E-04 .790E-04 CABLE WIRE FROM DG1 SHORT CIRCUIT U/I 24 H 
U-821A---1DA .193E-04 .240E-04 4160V BUS 1A SHORT CIRCUIT U/I 24 H 
U-822C---1DA .189E-04 .240E-04 4160V BUS 2C SHORT CIRCUIT U/I 24 H 
U-B218---1DA .1898-04 .240E-04 4160V BUS 1B SHORT CIRCUIT U/I 24 H 
ITAVCV-77--P .1458-04 .6008-02 AIR-OPERATED VLV CV 77 FT OPEN ON DEMAND 
ITAVCV-78--P .145E-04 .6008-02 AIR-OPERATED VLV CV 78 FT OPEN ON DEMAND 
ITAVCV-76--P .145E-04 .600E-02 AIR-OPERATED VLV CV 76 FT OPEN ON DEMAND 
ITAVCV-79--P .145E-04 .600E-02 AIR-OPERATED VLV CV 79 FT OPEN ON DEMAND 
U-C1MOD----P .113E-04 .3008-02 BKR (CONTROL) 4160V MO FT OPEN ON DEMAND 
K-ASDG1&2--U .967E-05 .100E-02 OPERATOR FT MANUALLY START DIESELS PER PROCEDURE 
U-BD1----1JA .727E-05 .150E-05 120V BUS 1 SHORT CIRCUIT U/I 24 HOURS 
U-BY1----1JI .727E-05 .150E-05 BATTERY 1 LOW/NO OUTPUT U/I 24 HOURS 
ITSV88-----J .485-05 .200-02 SOLENOID VALVE 88 FT ACTUATE ON DEMAND 
ITSV87----- .485-05 .200-02 SOLENOID VALVE 87 FT ACTUATE ON DEMAND 
ITSV86- J .485E-05 .200E-02 SOLENOID VALVE 86 FT ACTUATE ON DEMAND



Page 2 System-Level Basic Event Report for TNDITTBA Data File 
04-16-1990 

Top Event: IT-01-01 Top Event ProbabiLity: 2.112E-04 

This fiLe was created on 4-13-1990 at 07:55:14 

Basic F-V Event 

Event Importance ProbabiLity Description 

ITSV85 ----- J .485E-05 .200E-02 SOLENOID VALVE 85 FT ACTUATE ON DEMAND 
K-ASLOVO2--I .393E-05 .500E-02 LOV START SIGNAL FOR DG #2 FAILS 
K-ASLOV01--I .325E-05 500E-02 LOV START SIGNAL FOR DG #1 FAILS 
U-BCB----1DI .273E-05 .240E-04 BATTERY CHARGER B LOW OR NO OUTPUT W/I 24 H 
K-ASCCO030-1 .249E-05 .525E-03 COMMON CAUSE FAILURE -AS-I -- LOV01 AND LOVO2 U-BD2----1JA .118E-05 .150E-05 120V BUS 2 SHORT CIRCUIT W/I 24 HOURS 
U-BY2----1JI .118E-05 .150E-05 BATTERY 2 LOW OR NO OUTPUT SIGNAL W/I 24 HOURS 
U-T1MAIN-1DI .565E-07 .240E-04 >4160V XFMR MAIN LOW/NO OUTPUT SIGNAL W/I 24 H



MSS Importance Summary 

F' 1 Tornado - LOOP 

R108-89-14-02B



Page 1 Pa4-119 System-jeveL Basic Event Report for TNDITLF1 Data File 04-16-1990 
Top Event: IT-01-01 Top Event Probability:. 3.498E-02 

This file was created on 4-13-1990 at 07:49:44 

Basic F-V Event 
Event Imortance Probability Description 

U-DGCCO001-R .27 .967E-02 COMMON CAUSE FAILURE -DG-R 1 AND 2 
U-DGCCO002-S .223 .779E-02 COMMON CAUSE FAILURE DG-S 1 AND 2 
U-DG------S .211 .590-01 DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2----1DR .175 .552E-01 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DG2------M .158 .460E-1 DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-DG1----1DR .129 .552E-01 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG1------M .120 .460E-01 DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S .368E-1 .120E-01 DIESEL GENERATOR 2 FT START ON DEMAND 
U-BY1------Z .172E-1 .600-03 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-C212C15--U .143E-01 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-C211CO1--U .1432-01 .300E-02 OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211AO2--U .143E-01 .300E-02 OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C211C01--N .143E-01 .300E-02 BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C212C01--N .143E-01 .300E-02 BKR (CONTROL) 4160V 12C0l FT CLOSE ON DEMAND 
U-C211AO2--N .143E-01 .300E-02 BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C212C01--U .143E-01 .300E-02 OPS FAILS TO CLOSE BREAKER 12C0l PER PROCEDURE 
U-C212C15--N .140E-01 .300E-02 BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-C211C14--U .118E-01 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C211C14--N .115E-01 .300E-02 BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C2CC00O2-N 883E-02 .309E-03 COMMON CAUSE FAILURE -C2-N -- > 11C14 AND 12C15 
U-B31/1B-1DA .686E-03 .240E-04 480V BUS 1/1B SHORT CIRCUIT U/I 24 H 
U-B21C---1DA .686E-03 .2402-04 4160V BUS IC SHORT CIRCUIT U/I 24 H 
U-BD1----1DA .686E-03 .240E-04 120V BUS 1 SHORT CIRCUIT U/I 24 H 
U-T11----1DI .686E-03 .240E-04 >4160V STATION SERVICE XFMR #1 LOW NO OUTPUT U/I 24 H 
ITAVCV-78--N .572E-03 .2002-04 AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 
ITAVCV-79--N .572E-03 .2002-04 AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 
ITAVCV-77-*N .5722-03 .200E-04 AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 
ITAVCV-76--N .572E-03 .2002-04 AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 
U-WRDG2--1DA .3752-03 .7902-04 CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 
U-WRDG1--1DA .3102-03 .7902-04 CABLE WIRE FROM DG1 SHORT CIRCUIT U/I 24 H 
U-821B---1DA .1142-03 .2402-04 4160V BUS lB SHORT CIRCUIT U/I 24 H 
U-B21A---1DA .1142-03 .2402-04 4160V BUS 1A SHORT CIRCUIT U/I 24 H 
U-B22C---1DA .1142-03 .2402-04 4160V BUS 2C SHORT CIRCUIT U/I 24 H 
K-ASDG1&2--U .5842-04 .1002-02 OPERATOR FT MANUALLY START DIESELS PER PROCEDURE 
U-BD1----1JA .4292-04 .1502-05 120V BUS 1 SHORT CIRCUIT U/I 24 HOURS 
U-BY1----1Ji .4292-04 .1502-05 BATTERY 1 LOU/NO OUTPUT U/I 24 HOURS 
K-ASLOVO2--I .238-04 .5002-02 LOV START SIGNAL FOR DG #2 FAILS 
K-ASLOVO1--I .196-04 .5002-02 LOV START SIGNAL FOR DG #1 FAILS 
K-ASCCO030-1 .1502-04 .5252-03 COMMON CAUSE FAILURE -AS-I -- LOV01 AND LOV02 
U-BCA----1DI .37E-04 .2402-04 BATTERY CHARGER-A LOU OR NO OUTPUT U/I 24 H 
U-BD2----1JA .713E-05 .1502-05 120V BUS 2 SHORT CIRCUIT U/I 24 HOURS 
U-BY2----1JI .713E-05 .50E-05 BATTERY 2 LOU OR NO OUTPUT SIGNAL U/I 24 HOURS 
U-BCB------M .686-05 .100-01 BATTERY CHARGER IN TEST OR AINTEANCE 
U-BCD------V .686-05 .100-01 OPER. FAILS TO SW. 125 VDC BUS 1 TO BATTERY CHARGER B 
ITAVCV-76--P .8782-07 .6002-02 AIR-OPERATED VLV CV 76 FT OPEN ON DEMAND 
ITAVCV-77--P .878E-07 .6002-02 AIR-OPERATED VLV CV 77 FT OPEN ON DEMAND 
ITAVCV-79--P .8782-07 .6002-02 AIR-OPERATED VLV CV 79 FT OPEN ON DEMAND 
ITAVCV-78--P .878E-07 .600E-02 AIR-OPERATED VLV CV 78 FT OPEN ON DEMAND



Page 2 System-Level Basic Event Report for TNDITLFT Data File 
04-16-1990 

Top Event: IT-01-01 Top Event ProbabiLity: 3.498E-02 

This fiLe was created on 4-13-1990 at 07:49:44 

Basic F-V Event 
Event Importance ProbabiLity Description 

ITSV88-----J .293E-07 .200E-02 SOLENOID VALVE 88 FT ACTUATE ON DEMAND 
ITSV86-----J .293E-07 .200E-02 SOLENOID VALVE 86 FT ACTUATE ON DEMAND 
ITSV87-----J .293E-07 .200E-02 SOLENOID VALVE 87 FT ACTUATE ON DEMAND 
ITSV85-----J .293E-07 .200E-02 SOLENOID VALVE 85 FT ACTUATE ON DEMAND 
U-T21------K .286E-07 .100E-08 SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 
UTEPC------K .286E-07 .100E-08 MISSILE RELATED RACEWAY FAILURE 
U-BCB----IDI .165E-07 .240E-04 BATTERY CHARGER B LOW OR NO OUTPUT WI 24 H 
ITHR-E25A--Z .858E-09 .100E-08 LOSS OF REHEATER E-25A DUE TO TORNADO MISSILE IMPACT 
ITHR-E25C--Z .858E-09 .100E-08 LOSS OF REHEATER E-25C DUE TO TORNADO MISSILE IMPACT 
ITHR-E25D--Z .858E-09 .100E-08 LOSS OF REHEATER E-250 DUE TO TORNADO MISSILE IMPACT 
ITMV14-----U .858E-09 .300E-01 OPERATOR FAILS TO ISOLATE REHEATER E-25A 
ITMV15-----U .858E-09 .300E-01 OPERATOR FAILS TO ISOLATE REHEATER E-25B 
ITMV16-----U .858E-09 .300E-01 OPERATOR FAILS TO ISOLATE REHEATER E-25C 
ITMV17-----U .858E-09 .300E-01 OPERATOR FAILS TO ISOLATE REHEATER E-250 
ITHR-E25B--Z .858E-09 .100E-08 LOSS OF REHEATER E-258 DUE TO TORNADO MISSILE IMPACT 

SII



MSS Importance Summary 

F' 1 Tornado - PT 

R108-89-14-02B



Page 1 System-LeveL Basic Event Report for TNDITTF1 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 2.118E-04 

This file was created on 4-13-1990 at 07:47:22 

Basic F-V Event 
Event importance Probability Description 

U-OOCNDLP--Z .167 .100E-02 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 
U-B21C---1DA .113 .240E-04 4160V BUS 1C SHORT CIRCUIT U/I 24 H 
U-BD1----10A .113 .240E-04 120V BUS 1 SHORT CIRCUIT U/I 24 H 
U-T11----1DI .113 .240E-04 >4160V STATION SERVICE XFMR #1 LOW NO OUTPUT U/I 24 H 
U-B31/1B-1DA .113 .240E-04 480V BUS 1/1B SHORT CIRCUIT U/I 24 H 
ITAVCV-76--N .944E-01 .200E-04 AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 
ITAVCV-79--N .944E-01 200E-04 AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 
ITAVCV-78--N .94E-01 200E-04 AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 
ITAVCV-77--N 94E-01 200E-04 AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 
U-DGCC0001-R 457E-01 .967E-02 COMMON CAUSE FAILURE -DG-R 1 AND 2 
U-DGCCO002-S .36BE-O1 .779E-02 COMMON CAUSE FAILURE -DG-S 1 AND 2 
U-DG1------S 350E-1 59E-1 DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2 ---- 1DR 289E-01 552E-01 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DG2------M .261E-1 .460E-1 DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-DG1----1DR .214E-01 552E-01 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG1------M .199E-1 460E-1 DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S 608E-02 .120E-01. DIESEL GENERATOR 2 FT START ON DEMAND 
U-BY1------Z 290E-02 600E-03 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-C211C01--N .241E-02 .300E-02 BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C211CO1--U .241E-02 .300E-02 OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C212C01--U 236E-02 .300E-02 OPS FAILS TO CLOSE BREAKER 12C0l PER PROCEDURE 
U-C212C01--N 236E-02 300E-02 BKR (CONTROL) 4160V 12CDl FT CLOSE ON DEMAND 
U-C211AO2--N 236E-02 300E-02 BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C212C15--U 236E-02 300E-02 OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-C211AO2--U .36E-02 .300E-02 OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C212C15--N 231E-02 .300E-02 BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-BCA ----1DI .27E-02 .240E-04 BATTERY CHARGER A LOU OR NO OUTPUT U/I 24 H 
U-C211C14--U .195E-02 300E-02 OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C211C14--N .90E-02 .300E-02 BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C2CCO002-N .46E-02 .309E-03 COMMON CAUSE FAILURE -C2-N -- > 11C14 AND 12C15 
U-BCB------M 13E-02 .100E-1 BATTERY CHARGER IN TEST OR MAINTENANCE 
U-BCD------V .113E-02 .100E-01 OPER. FAILS TO S. 125 VC BUS TO BATTERY CHARGER 
U-T1AUXC-1DI .193E-03 240E-04 >4160V XFMR AUX C LOU/NO OUTPUT SIGNAL U/I 24 H 
U-WRDG2--1DA .620E-04 .790E-04 CABLE UIRE FROM 002 SHORT CIRCUIT U/I 24 H 
U-WRDG1--10A .512E-04 .790E-04 CABLE UIRE FROM DGl SHORT CIRCUIT U/I 24 H 
U-B21A---1DA .193E-04 240E-04 4160V BUS 1A SHORT CIRCUIT U/I 24 H 
U-B22C---1DA .188E-04 240E-04 4160V BUS 2C SHORT CIRCUIT U/I 24 H 
U-B21B---10A .88E-04 .240E-04 4160V BUS 18 SHORT CIRCUIT U/I 24 H . ITAVCV-79--P .45E-04 .600E-02 AIR-OPERATED VLV CV 79 FT OPEN ON DEMAND 
ITAVCV-78--P .45E-04 600E-02 AIR-OPERATED VLV CV 78 FT OPEN ON DEMAND 
ITAVCV-77--P .45E-04 600E-02 AIR-OPERATED VLV CV 77 FT OPEN ON DEMAND 
ITAVCV-76--P .45E-04 .600E-02 AIR-OPERATED VLV CV 76 FT OPEN ON DEMAND 
U-C1MO0----P .13E-04 .300E-02 BKR (CONTROL) 4160V MOD FT OPEN ON DEMAND 
K-ASDG1&2--U 964E-05 .10E-02 OPERATOR FT MANUALLY START DIESELS PER PROCEDURE 
U-8Y1----1JI .25E-05 .150E-05 BATTERY 1 LOU/O OUTPUT U/I 24 HOURS 
U-BD1----1JA .25E-05 .150E-05 120V BUS 1 SHORT CIRCUIT U/I 24 HOURS 
ITSV85-----J .483E-05 .200E-02 SOLENOID VALVE 85 FT ACTUATE ON DEMAND 
TSV88- J 483E-05 .200E-02 SOLENOID VALVE.88 FT ACTUATE ON DEMAND



Page 2 System-level Basic Event Report for TNDITTF1 Data FiLe 
04-1661990 

Top Event: IT-01-01 Top Event Probability: 2.118E-04 

This file was created on 4-13-1990 at 07:47:22 

Basic F-V Event 
Event Importance Probabitity Description 

ITSV87-----J .483E-05 .200E-02 SOLENOID VALVE 87 FT ACTUATE ON DEMAND 
ITSV86-----J .483-05 .200-02 SOLENOID VALVE 86 FT ACTUATE ON DEMAND 
UTEPC------K .472-05 100E-08 MISSILE RELATED RACEWAY FAILURE 
U-T21------K .472E-05 .100-08 SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 
K-ASLOVO2--I .392E-05 .500-02 LOV START SIGNAL FOR DG #2 FAILS 
K-ASLOV01--I .324E-05 .500E-02 LOV START SIGNAL FOR DG #1 FAILS 
U-BCB----1DI .272E-05 .240E-04 BATTERY CHARGER B LOW OR NO OUTPUT W/I 24 H 
K-ASCCO030-1 .248E-05 .525E-03 COMMON CAUSE FAILURE -AS-I --> LOV01 AND LOV02 
U-B02----1JA .118E-05 .150E-05 120V BUS 2 SHORT CIRCUIT W/I 24 HOURS 
U-BY2----1JI .118-05 .150E-05 BATTERY 2 LOW OR NO OUTPUT SIGNAL W/I 24 HOURS 
ITHR-E25A--Z .142E-06 .100E-08 LOSS OF REHEATER E-25A DUE TO TORNADO MISSILE IMPACT 
ITMV14-----U .142-06 .30-01 OPERATOR FAILS TO ISOLATE REHEATERE-25A 
ITMV16-----U .142-06 .300-01 OPERATOR FAILS TO ISOLATE REHEATER E-25C 
ITMV17-----U .142-06 .300-01 OPERATOR FAILS TO ISOLATE REHEATER E-25 
ITHR-E25B--Z .1428-06 .1008-08 LOSS OF REHEATER E-258 DUE TO TORNADO MISSILE IMPACT 
ITHR-E25C--Z .1428-06 .1008-08 LOSS OF REflEATER E-25C DUE TO TORNADO MISSILE IMPACT 
ITHR-E25D--Z .1428-06 .100E-08 LOSS OF REHEATER 8-250 DUE TO TORNADO MISSILE IMPACT 
ITMV15-----U .142-06 .300- OPERATOR FAILS TO ISOLATE REHEATER E-25B 
U-T1MAIN-1DI .5638-07 .240E-04 >4160V XFMR MAIN LOW/NO OUTPUT SIGNAL /I 24 H



MSS Importance Summary 

F' 2 Tornado - LOOP 

R108-89-14-02B



Page 1 Pag-190 System-level Basic Event Report for TNDITLF2 Data File 04-16-1990 
Top Event: IT-01-01 Top Event Probability: 3.559E-02 

This file was created on 4-13-1990 at 07:45:21 

Basic F-V Event 
Event importance Probability Description 

U-DGCCO001-R .272 .967E-02 COMMON CAUSE FAILURE -DG-R 1 AND 2 
U-DGCCO002-S .219 .779E-02 COMMON CAUSE FAILURE *DG-S 1 AND 2 
U-DG1------S .207 .59E-01 DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2----1DR .172 .552E-01 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DG2------M .155 .460E-1 DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-DG1----1DR .127 .552E-01 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-G1------M .118 .460E-1 DIESEL GENERATOR NO. IN MAINTENANCE 
U-DG2------S 362E-1 .120E-1 DIESEL GENERATOR 2 FT START ON DEMAND 
U-BY1------Z .169E-1 .600E-03 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-C212C15--U .140E-01 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-C212C01--U .140E-01 .300E-02 OPS FAILS TO CLOSE BREAKER 12C0l PER PROCEDURE 
U-C211CO1--U .140E-01 .300E-02 OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211AO2--U .140E-01 .300E-02 OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C212C01--N .140E-01 .300E-02 BKR (CONTROL) 4160V 12C0l FT CLOSE ON DEMAND 
U-C211C01--N .140E-01 .300E-02 BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C211A02--N .140E-01 .300E-02 BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C212C15--N .138E-01 .300E-02 BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-C211C14--U .116E-01 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C211C14--N .113E-01 .300E-02 BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
UTEPC------K .967E-02 .3E-03 MISSILE RELATED RACEWAY FAILURE 
U-C2CCOO02-N .868E-02 .309E-03 COMMON CAUSE FAILURE -C2-N -- > 11C14 AND 12C15 
U-T21------K .593E-02 .211E-03 SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 
U-821C---1DA .674E-03 .240E-04 4160V BUS 1C SHORT CIRCUIT W/I 24 H 
U-BD1----1DA .674E-03 .240E-04 120V BUS 1 SHORT CIRCUIT W/I 24 H 
U-B31/1B-1DA .674E-03 .240E-04 480V BUS 1/1B SHORT CIRCUIT W/I 24 H 
U-T11----1DI .674E-03 .240E-04 4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W1I 24 H 
ITAVCV-77--N .562E-03 .200E-04 AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 
ITAVCV-78--N .562E-03 .20E-04 AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 
ITAVCV-79--N .562E-03 .200E-04 AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 
ITAVCV-76--N .562E-03 .200E-04 AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 
ITHR-E25A--Z .531E-03 .630E-03 LOSS OF REHEATER E-25A DUE TO TORNADO MISSILE IMPACT 
ITHR-E25C--Z .531E-03 .630E-03 LOSS OF REHEATER E-25C DUE TO TORNADO MISSILE IMPACT 
ITHR-E25D--Z .531E-03 .630E-03 LOSS OF REHEATER E-25D DUE TO TORNADO MISSILE IMPACT 
ITMV15-----U .531E-03 .300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25 
ITMV17-----U .531E-03 .300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25D 
ITMV16-----U .531E-03 .300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25C 
ITHR-E25B--Z .531E-03 .630E-03 LOSS OF REHEATER E-25B DUE TO TORNADO MISSILE IMPACT 
ITMV14-----U .531E-03 .300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25A 
U-WRDG2--1DA .369E-03 .790E-04 CABLE WIRE FROM DG2 SHORT CIRCUIT W1I 24 H 
U-WRDG1--1DA .305E-03 .790E-04 CABLE WIRE FROM.DG1 SHORT CIRCUIT W1I 24 H 
U-B21A---1DA .112E-03 .240E-04 4160V BUS 1A SHORT CIRCUIT W/I 24 H 
U-B21B---1DA .112E-03 .240E-04 4160V BUS lB SHORT CIRCUIT W/I 24 H 
U-822C---10A .112E-03 .240E-04 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
K-ASDG1&2--U .574E-04 JO0E-02 OPERATOR FT MANUALLY START DIESELS PER PROCEDURE 
U-BD1----1JA .422E-04 .150E-05 120V BUS 1 SHORT CIRCUIT W/I 24 HOURS 
U-BY1----1JI .422E-04 .150E-05 BATTERY 1 LOW/O OUTPUT W/I 24 HOURS 
K-ASLOVO2--I .234E-04 .500E-02 LOV START SIGNAL FOR G #2 FAILS 
K-ASLOVD1- .193E-04 .500E-02 LOV START SIGNAL FOR DG #1 FAILS 

.29 .7E00OMNCUE ALR D- - N



Page 2 System-Level Basic Event Report for TNDITLF2 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.559E-02 

This file was created on 4-13-1990 at 07:45:21 

Basic F-V Event 
Event Importance Probability Description 

K-ASCCO030-1 .148E-04 .525E-03 COMMON CAUSE FAILURE -AS-I -- LOV0l AND LaV02 
U-BCA----1DI .135E-04 .240E-04. BATTERY CHARGER A LOW OR NO OUTPUT W1I 24 H 
U-B02----1JA .701E-05 -.150E-05 120V BUS2 SHORT CIRCUIT W/I 24 HOURS 
U-BY2----1JI .701E-05 .150E-05 BATTERY 2 LOW OR NO OUTPUT SIGNAL W/I 24 HOURS 
U-BCB------M .674E-05 .100E1 BATTERY CHARGER IN TEST OR MAINTENANCE 
U-BCD------V .67E-05 .100E-1 OPER. FAILS TO SW. 125 VDC BUS 1 TO BATTERY CHARGER 
UTWPC------K .150E-05 . E-03 MISSILE RELATED RACEWAY FAILURE 
B-SYINAIR--Z .102E-05 1.00 INSTRUMENT AIR SYSTEM FAILSDUE TO TORNADO 
ITGBADV-E--K .910E-06 .572E-04 FAILURE OF N2 SUPPLY TO ADV CV-76,78 DT TORNADO MISSILES 
ITAVCV-78--P .763E-06 .600E-02 AIR-OPERATED VLV CV 78 FT OPEN ON DEMAND 
ITAVCV-76--P .763E-06 .600E-02 AIR-OPERATED VLV CV 76 FT OPEN ON DEMAND 
ITSV85-----J .254E-06 .20E-02 SOLENOID VALVE 85 FT ACTUATE ON DEMAND 
ITSV87-----J .254E-06 .200E-02 SOLENOID VALVE 87 FT ACTUATE ON DEMAND 
ITGBADV-W--K .208E:06 .610E-04 FAILURE OF N2 SUPPLY FOR ADV CV77 79 DT TORNADO MISSILES 
ITAVCV-79--P .163E-06 .600E-02 AIR-OPERATED VLV CV 79 FT OPEN ON 6EMAND 
ITAVCV-77--P .163E-06 .600E-02 AIR-OPERATED VLV CV 77 FT OPEN ON DEMAND 
ITSV88-----J .545E-07 .200E-02 SOLENOID VALVE 88 FT ACTUATE ON DEMAND 
ITSV86-----J .545E-07 . E-02 SOLENOID VALVE 86 FT ACTUATE ON DEMAND 
U-BC---- 1DI .162E-07 .240E-04 BATTERY CHARGER B LOW OR NO OUTPUT U/I 24 H 

071-5 .550 

.7195 .5E0
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Page 1 System-leveL Basic Event Report for TNDITTF2 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 8.423E-04 

This file was created on 4-13-1990 at 07:43:18 

Basic F-V Event 
Event Importance Probability Description 

UTEPC------K .408 .344E-03 MISSILE RELATED RACEWAY FAILURE 
U-T21------K .251 .211E-03 SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 
U-OOCNDLP--Z .419E-01 _1006-02 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 
U-B31/1B-1DA .285E-01 .240E-04 480V BUS 1/1B SHORT CIRCUIT W/I 24 H 
U-B21C---1DA .285E-01 .240E-04 4160V BUS 1C SHORT CIRCUIT W/I 24 H 
U-BD1----1DA .285E-01 .240E-04 120V BUS 1 SHORT CIRCUIT W/I 24 H 
U-T11----1DI .285E-01 .240E-04 >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 
ITAVCV-77--N .237E-01 .200E-04 AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 
ITAVCV-76--N .237E-01 .200E-04 AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 
ITAVCV-78--N .237E-01 .200E-04 AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 
ITAVCV-79--N .237E-01 .200E-04 AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 
ITMV16-----U .224E-1 300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25C 
ITMV15-----U 224E-1 300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25 
ITHR-E25B--Z 224E-01 .630E-03 LOSS OF REHEATER E-258 DUE TO TORNADO MISSILE IMPACT 
ITHR-E25A--Z 224E-01 630E-03 LOSS OF REHEATER E-25A DUE TO TORNADO MISSILE IMPACT 
ITHR-E25D--Z 224E-01 .630E-03 LOSS OF REHEATER E-25D DUE TO TORNADO MISSILE IMPACT 
ITMV14-----U .224E-1 300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25A 
ITMV17-----U .224E-1 .300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25D 
ITHR-E25C--Z .224E-01 630E-03 LOSS OF REHEATER E-25C DUE TO TORNADO MISSILE IMPACT 
U-DGCCO001-R .115E-01 .967E-02 COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 
U-DGCCO002-S .925E-02 .779E-02 COMMON CAUSE FAILURE -DG-S -- 1 AND 2 
U-DG1------S .879E-02 590E-1 DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2 ---- 1DR .28E-02 552E-01 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DG2------M .657E-02 .460E-1 DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-DG1----1DR .539E-02 552E-01 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG1------M .500E-02 .460E-1 DIESEL GENERATOR NO. IN MAINTENANCE 
U-DG2------S 153E-02 2E-1 DIESEL GENERATOR 2 FT START ON DEMAND 
U-BY1------Z 29E-03 600E-03 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-C211CO1--U .606E-03 300E-02 OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211C01--N 606E-03 .300E-02 BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C212C15--U 592E-03 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-C212C01--U .592E-03 300E-02 OPS FAILS M CLOSE BREAKER 12C0l PER PROCEDURE 
U-C212C01--N 592E-03 .300E-02 BKR (CONTROL) 4160V 12C0l FT CLOSE ON DEMAND 
U-C211AO2--N 592E-03 .300E-02 BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C211AO2--U 592E-03 300E-02 OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C212C15--N 582E-03 300E-02 BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-BCA----1DI 571E-03 .40E-04 BATTERY CHARGER A LOW OR NO OUTPUT W/I 24 H 
U-C211C14--U .490E-03 300E-02 OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C211C14--N 479E-03 .300E-02 BKR (CONTROL) 4160V lIC14 FT CLOSE ON DEMAND 
U-C2CCO002-N .367E-03 .309E-03 COMM CAUSE FAILURE -C2-N - 11C14 AND 12C15 
U-BCB------M .8E-03 .1E-1 BATTERY CHARGER B IN TEST OR MAINTENANCE 
U-BCD------V .285E-03 E-1 OPER. FAILS TO SW. 125 VDC BUS 1 TO BATTERY CHARGER 
UTWPC------K 635E-04 . E-03 MISSILE RELATED RACEWAY FAILURE 
U-T1AUXC-1DI .86E-04 240E-04 >4160V XFMR AUX C LOW/NO OUTPUT SIGNAL W/I 24 H 
B-SYINAIR--Z .431E-04 1.00 INSTRUMENT AIR SYSTEM FAILS DUE TO TORNADO 
ITGBADV-E--K .384E-04 572E-04 FAILURE OF N2 SUPPLY TO ADV CV-76,78 DT TORNADO MISSILES 
ITAVCV-78--P 323E-04 600E-02 AIR-OPERATED VLV CV 78 FT OPEN ON'DEMAND 
ITAVCV-76--P .323E-04 .600E-02 AIR-OPERATED VLV CV 76 FT OPEN ON DEMAND



Page 2 System-level Basic Event Report for TNDITTF2 Data File 
04-16-1990 
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Basic F-V Event 
Event Importance Probability Description 

U-WRDG2--1DA .156E-04 .790E-04 CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 
U-WRDG1--1DA .129E-04 .790E-04 CABLE WIRE FROM DGI SHORT CIRCUIT W/I 24 H 
ITSV87----- .108E-04 .200E02 SOLENOID VALVE 87 FT ACTUATE ON DEMAND 
ITSV85-----J .108E-04 .200E-02 SOLENOID VALVE 85 FT ACTUATE O DEMAND 
ITGBADV-W--K .878E-05 .610E-04 FAILURE OF N2 SUPPLY FOR ADV CV-77 79 DT TORNADO MISSILES 
ITAVCV-79--P .691E-05 .600E-02 AIR-OPERATED VLV CV 79 FT OPEN ON 6EMAND 
ITAVCV-77--P .691E-05 .600E-02 AIR-OPERATED VLV CV 77 FT OPEN ON DEMAND 
U-821A --- 1DA .485E-05 .240E-04 4160V BUS 1A SHORT CIRCUIT U/I 24 H 
U-B22C --- 1DA .474E-05 .240E-04 4160V BUS 2C SHORT CIRCUIT U/I 24 H 
U-8218---1DA .474E-05 .240E-04 4160V BUS 1B SHORT CIRCUIT U/I 24 H 
U-ClMOD--- -P .285E-05 .300E-02 BKR (CONTROL) >4160V M FT OPEN ON DEMAND 
K-ASDG1&2--U .242E-05 .100E-02 OPERATOR FT MANUALLY START DIESELS PER PROCEDURE 
ITSV88-----J .230E-05 .200E-02 SOLENOID VALVE 88 FT ACTUATE ON DEMAND 
ITSV86----- .230E-05 .200E-02 SOLENOID VALVE 86 FT ACTUATE ON DEMAND 
U-BD1----1JA .182E-05 .150E-05 120V BUS 1 SHORT CIRCUIT U/I 24 HOURS 
U-BY1----1JI .182E-05 .150E-05 BATTERY 1 LOU/O OUTPUT U/I 24 HOURS 
K-ASLOVO2--I .987E-06 .500E-02 LOV START SIGNAL FOR DG #2 FAILS 
K-ASLOV01--I .814E-06 .500E-02 LOV START SIGNAL FOR DG #1 FAILS 
U-BCB---- 1DI .684E-06 .240E-04 BATTERY CHARGER B LOU OR NO OUTPUT U/I 24-H 
K-ASCCO030-1 .623E-06 .525E-03 COMMON CAUSE FAILURE -AS-I -- LOV0 AND LOV02 
U-BD2----1JA .296E-06 .150E-05 120V BUS 2 SHORT CIRCUIT U/I 24 HOURS 
U-BY2----1JI .296E-06 .150E-05 BATTERY 2 LOU OR MO OUTPUT SIGNAL U/I 24 HOURS 
U-T1MAIN-1DI .142E-07 .240E-04 C4160V XFMR MAIN LOU/NO OUTPUT SIGNAL U/I 24 H 

.18-40.0E0 OEODVAV 7F CUT NDMN
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Basic F-V Event 
Event Importance Probability Description 

U-DGCCO001-R .265 .967E-02 COMMON CAUSE FAILURE DG-R 1 AND 2 
U-DGCCO002-S .213 .779E-02 COMMON CAUSE FAILURE -DG-S 1 AND 2 
U-DG1------S .202 .590E-01 DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2----1DR .168 .552E-01 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DG2------M .151 .460-01 DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-DG1----1DR .124 .552E-01 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG1------M .115 .460E-1 DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2 ------ S .352-01 .120-01 DIESEL GENERATOR 2 FT START ON DEMAND 
UTEPC------K .239E-1 .872-03 MISSILE RELATED RACEWAY FAILURE 
U-Y------Z .164-01 .600-03 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-T21------K .146-01 .535-03 SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 
U-C212C15--U .137E-01 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-C212C01--U .137E-01 .300E-02 OPS FAILS TO CLOSE BREAKER 12C0l PER PROCEDURE 
U-C211A02--U .137E-01 .300E-02 OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C211CO1--U .137E-01 .300E-02 OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211CO1--N .137E-01 .300E-02 BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C212C01--N .137E-01 .300E-02 BKR (CONTROL) 4160V 12C0l FT CLOSE ON DEMAND 
U-C211AO2--N .137E-01 .300E-02 BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C212C15--N .134E-01 .300E-02 BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-C211C14--U .113E-01 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C211C14--N .110E-01 .300E-02 BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C2CCO002-N .846E-02 .309E-03 COMMON CAUSE FAILURE -C2-N - 11C14 AND 12C15 
ITHR-E258--Z .131E-02 .160E-02 LOSS OF REHEATER E-25B DUE TO TORNADO MISSILE IMPACT 
ITMV17-----U .131-02 .300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25D 
ITMV14-----U .131E-02 .300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25A 
ITMV16-----U .131-02 .300-01 OPERATOR FAILS TO ISOLATE REHEATER E-25C 
ITHR-E25C--Z .131E-02 .160E-02 LOSS OF REHEATER E-25C DUE TO TORNADO MISSILE IMPACT 
ITHR-E25A--Z .1318-02 .60E-02 LOSS OF REHEATER E-25A DUE TO TORNADO MISSILE IMPACT 
ITMV15-----U .131-02 .300-01 OPERATOR FAILS TO ISOLATE REHEATER E-25 
ITHR-E25D--Z .1318-02 .60E-02 LOSS OF REHEATER E-25D DUE TO TORNADO MISSILE IMPACT 
U-BD1----1DA .657E-03 .240E-04 120V BUS 1 SHORT CIRCUIT U/I 24 H 
U-B21C---1DA .657E-03 .240E-04 4160V BUS 1C SHORT CIRCUIT U/I 24 H 
U-T11----1DI .657E-03 .240E-04 4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 
U-B31/1B-1DA .657E-03 .2408-04 480V BUS 1/1B SHORT CIRCUIT U/I 24 H 
ITAVCV-78--N .548E-03 .200E-04 AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 
ITAVCV-76--N .5488-03 .2008-04 AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 
ITAVCV-79--N .548E-03 200E-04 AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 
ITAVCV-77--N .5488-03 .200E-04 AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 
U-WRDG2--1DA 360E-03 .790E-04 CABLE WIRE FROM 002 SHORT CIRCUIT U/I 24 H 
U-WRDG1--1DA .297E-03 .790E-04 CABLE WIRE FROM.DG1 SHORT CIRCUIT U/I 24 H 
U-B21A---1DA .109E-03 .240E-04 4160V BUS 1A SHORT CIRCUIT U/I 24 H 
U-B21B---1DA .1098-03 .240E-04 4160V BUS 1B SHORT CIRCUIT U/I 24 H 
U-822C---1DA .09E-03 .2408-04 4160V BUS 2C SHORT CIRCUIT U/I 24 H 
K-ASDG1&2--U .559E-04 .100E-02 OPERATOR FT MANUALLY START DIESELS PER PROCEDURE 
U-BD1----1JA .411E-04 .150E-05 120V BUS 1 SHORT CIRCUIT U/I 24 HOURS 
U-BY1----1JI .4118-04 .150E-05 BATTERY 1 LOW/NO OUTPUT U/I 24 HOURS 
K-ASLOVO2--I .2288-04 .5008-02 LOV START SIGNAL FOR DG #2 FAILS 
K-ASLOVO1--I .1888-04 .500E-02 LOV START SIGNAL FOR DG #1 FAILS
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Basic F-V Event 

Event Imortance Probability Description 

K-ASCCO030-1 .144E-04 .525E-03 COMON CAUSE FAILURE -AS-I - LOV01 AND LOV2 
U-SCA----1DI .132E-04 .240E-04 BATTERY CHARGER A LOW OR NO OUTPUT W/I 24 H 
U-BD2----1JA .683E-05 .150E-05 120V BUS 2 SHORT CIRCUIT W/I 24 HOURS 
U-BY2----1JI .683E-05 150E-05 BATTERY 2 LOW OR NO OUTPUT SIGNAL U/I 24 HOURS 
U-BCB------M .657E-05 . E-1 BATTERY CHARGER B IN TEST OR MAINTENANCE 
U-BCD------V .657E-05 . E-1 OPER. FAILS TO SW. 125 VDC BUS 1 TO BATTERY CHARGER B 
UTWPC------K .641E-05 .112E-02 MISSILE RELATED RACEWAY FAILURE 
B-SYINAIR--Z .505E-05 1.00 INSTRUMENT AIR SYSTEM FAILS DUE TO TORNADO 
ITGBADV-E--K .494E-05 .145E-03 FAILURE OF N2 SUPPLY TO ADV CV-76,78 DT TORNADO MISSILES 
ITAVCV-78--P .164E-05 .600E-02 AIR-OPERATED VLV CV 78 FT OPEN ON DEMAND 
ITAVCV-76--P .164E-05 .600E-02 AIR-OPERATED VLV CV 76 FT OPEN ON DEMAND 
ITSV85-----J .545E-06 E-02 SOLENOID VALVE 85 FT ACTUATE ON DEMAND 
ITSV87-----J .545E-06 .200E-02 SOLENOID VALVE 87 FT ACTUATE ON DEMAND 
ITGBADV-W--K .349E-06 610E-04 FAILURE OF N2 SUPPLY FOR ADV CV-77 79 DT TORNADO MISSILES 
ITAVCV-79--P 275E-06 .600E-02 AIR-OPERATED VLV CV 79 FT OPEN ON 6EMAND 
ITAVCV-77--P 275E-06 .600E-02 AIR-OPERATED VLV CV 77 FT OPEN ON DEMAND 
ITSV88-----J .916E-07 .200E-02 SOLENOID VALVE 88 FT ACTUATE ON DEMAND 
ITSV86-----J .916E-07 .200E-02 SOLENOID VALVE 86 FT ACTUATE ON DEMAND 
U-BCB---- 1DI .158E-07 .240E-04 BATTERY CHARGER B LOW OR NO OUTPUT U/I 24 H
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Basic F-V Event 
Event Importance Probability Description 

UTEPC------K .482 .872E-03 MISSILE RELATED RACEWAY FAILURE 
U-T21------K .296 535E-03 SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 
ITMV15-----U .265E-01 300E-01 OPERATOR FAILS TO ISOLATE REHEATER E-258 
ITMV17-----U .265E-1 300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25D 
ITHR-E25A-Z .65E-01 .160E-02 LOSS OF REHEATER E-25A DUE TO TORNADO MISSILE IMPACT 
ITHR-E25B--Z 265E-01 .160E-02 LOSS OF REHEATER E-258 DUE TO TORNADO MISSILE IMPACT 
ITHR-E25C--Z .265E-01 .160E-02 LOSS OF REHEATER E-25C DUE TO TORNADO MISSILE IMPACT 
ITHR-E25D--Z .265E-01 .160E-02 LOSS OF REHEATER E-25D DUE TO TORNADO MISSILE IMPACT 
ITMV14-----U .265E-01 .300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25A 
ITMV16-----U .265E-01 .300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25C 
U-OOCNDLP--Z .195E-01 .100E-02 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 
U-B31/18-1DA .133E-01 .240E-04 480V BUS 1/lB SHORT CIRCUIT U/I 24 H 
U-BD1----1DA .133E-01 .240E-04 120V BUS 1 SHORT CIRCUIT W/I 24 H 
U-T11----1DI .33E-01 .240E-04 >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT U/I 24 H 
U-821C---1DA .133E-01 .240E-04 4160V BUS 1C SHORT CIRCUIT U/I 24 H 
ITAVCV-78--N .110E-01 200E-04 AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 
ITAVCV-76--N .110E-01 200E-04 AIR-OPERATED VLV CV 76 FT CLOSE ON DEMA4D 
ITAVCV-77--N .11E-01 .200E-04 AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 
ITAVCV-79--N .110E-01 200E-04 AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 
U-DGCCO001-R .534E-02 967E-02 COMMON CAUSE FAILURE -DG-R 1 AND 2 
U-DGCCO002-S .430E-02 779E-02 COMMON CAUSE FAILURE -DG-S 1 AND 2 
U-DG1------S .409E-02 .590E-1 DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2 ---- 1OR .339E-02 .552E-01 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DG2------M .306E-02 460E-1 DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-DG1----1DR .251E-02 .552E-01 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG1------M .233E-02 .460E-1 DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S .711E-03 2E-1 DIESEL GENERATOR 2 FT START ON DEMAND 
U-BY1- Z .339E-03 600E-03 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-C211CO1--U .282E-03 .300E-02 OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211CO1--N .282E-03 .300E-02 BKR (CONTROL) 4160V 11COI FT CLOSE ON DEMAND 
U-C212Cl5--U .276E-03 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 1205 PER PROCEDURE 
U-C212C01--U .276E-03 .300E-02 OPS FAILS TO CLOSE BREAKER 12C0l PER PROCEDURE 
U-C212C01--N .276E-03 .300E-02 BKR (CONTROL) 4160V 12C01 FT CLOSE ON DEMAND 
U-C211AO2--N 276E-03 .300E-02 BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C211AO2--U .276E-03 .300E-02 OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C212C15--N 271E-03 .300E-02 BKR (CONTROL) 4160V 1205 FT CLOSE ON DEMAND 
U-BCA----1DI .266E-03 .240E-04 BATTERY CHARGER A LOW OR NO OUTPUT U/I 24 H 
U-C211C14--U .22SE-03 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 1104 PER PROCEDURE 
U-C211C14--N *223E-03 300E-02 BKR (CONTROL) 4160V 1104 FT CLOSE ON DEMAND 
U-C2CCO002-N .171E-03 .309E-03 COMMON CAUSE FAILURE -C2-N -- > 1104 AND 1205 
U-BCB------M .33E-03 E-1 BATTERY CHARGER B IN TEST OR MAINTENANCE 
U-BCD------V .133E-03 .100E-1 OPER. FAILS TO SW. 125 VC BUS 1 TO BATTERY CHARGER 
UTWPC------K .19-3 1E-02 MISSILE RELATED RACEWAY FAILURE 
B-SYINAIR--Z .102E-03 1.00 INSTRUMENT AIR SYSTEM FAILS DUE TO TORNADO 
ITGBADV-E--K .997E-04 .145E-03 FAILURE OF N2 SUPPLY TO ADV CV-76,78 DT TORNADO MISSILES 
ITAVCV-78--P .330E-04 600E-02 AIR-OPERATED VLV CV 78 FT OPEN ON DEMAND 
ITAVCV-76*-P .330E-04 .600E-02 AIR-OPERATED VLV CV 76 FT OPEN ON DEMAND 
U-TlAUXC-1DI .226E-04 .240E-04 >4160V XFMR AUX C LOW/NO OUTPUT SIGNAL W/I 24 H
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* Basic F-V Event 
Event Importance Probability Description 

ITSV85-----J .11E-04 .200E-02 SOLENOID VALVE 85 FT ACTUATE O DEMAND 
ITSV87----- .11E-04 .200E-02 SOLENOID VALVE 87 FT ACTUATE ON DEMAND 
U-WRDG2--1DA .725E-05 .790E-04 CABLE WIRE FROM DG2 SHORT CIRCUIT U/I 24 H 
ITGBADV-W--K .704E-05 .610E-04 FAILURE OF N2 SUPPLY FOR ADV CV-77,79 DT TORNADO MISSILES 
U-WRDG1--1DA .600E-05 .790E-04 CABLE WIRE FROM DG1 SHORT CIRCUIT U/I 24 H 
ITAVCV-79--P .554E-05 .600E-02 AIR-OPERATED VLV CV 79 FT OPEN ON DEMAND 
ITAVCV-77--P .554E-05 .6008-02 AIR-OPERATED VLV CV 77 FT OPEN ON DEMAND 
U-B21A---1DA .226E-05 .240E-04 4160V BUS 1A SHORT CIRCUIT U/I 24 H 
U-B22C---1DA .220E-05 .240E-04 4160V BUS 2C SHORT CIRCUIT U/I 24 H 
U-821B---1DA .220E-05 .240E-04 4160V BUS 1B SHORT CIRCUIT U/I 24 H 
ITSV88-----J .185-05 .200-02 SOLENOID VALVE 88 FT ACTUATE ON DEMAND 
ITSV86-----J .185E-05 .200-02 SOLENOID VALVE 86 FT ACTUATE ON DEMAND 
U-C1MOD----P .132E-05 .300E-02 BKR (CONTROL) 4160V MOD FT OPEN ON DEMAND 
K-ASDG1&2--U .113E-05 .100E-02 OPERATOR FT MANUALLY START DIESELS PER PROCEDURE 
U-BD1----1JA .849E-06 .150E-05 120V BUS 1 SHORT CIRCUIT U/I 24 HOURS 
U-BY1----1JI .849E-06 .150E-05 BATTERY I LOU/O OUTPUT U/I 24 HOURS 
K-ASLOVO2--I .459E-06 .500E-02 LOV START SIGNAL FOR DG #2 FAILS 
K-ASLOV01--I .379E-06 .500E-02 LOV START SIGNAL FOR DG #1 FAILS 
U-BCB----1DI .3188-06 .240E-04 BATTERY CHARGER B LOU OR NO OUTPUT U/I 24 H 
K-ASCCO030-1 .290E-06 .525E-03 COMMON CAUSE FAILURE -AS-I -- > LOV01 AND LOV02 
U-BD2----1JA .138E-06 .150E-05 120V BUS 2 SHORT CIRCUIT U/I 24 HOURS 
U-BY2----1JI .138E-06 .1508-05 BATTERY 2 LOU OR NO OUTPUT SIGNAL U/I 24 HOURS 
U-T1MAIN-1DI .659E-08 .240E-04 4160V XFMR MAIN LOU/O OUTPUT SIGNAL U/I 24 H
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Page 1 System-Level Basic Event Report for TNDITLF4 Data File 
04-16-1990 0416190Top Event: IT-01-01 Top, Event Probability: 3.692E-02 

This file was created on 4-13-1990 at 07:35:03 

Basic F-V Event 
Event importance Probability Description 

U-DGCCO001-R .262 .967E-02 COMMON CAUSE FAILURE -DG-R - 1 AND 2 
U-DGCCO002-S .211 779F-O2 COMMON CAUSE FAILURE -OG-S - 1 AND 2 
U-DG1------S .200 590-01 DIESEL GENERATOR FT START ON DEMAND 
U-0G2----1DR .166 .552E-01 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DG2------M .150 .460E-1 DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-DG1----1DR .123 .552E-01 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG1------M .114 .460E-1 DIESEL GENERATOR NO. IN MAINTENANCE 
U-DG2------S .349-01 .120E-01 DIESEL GENERATOR 2 FT START ON DEMAND 
UTEPC------K .298-01 .11E-02 MISSILE RELATED RACEWAY FAILURE 
U-T21------K .182-01 .673E-03 SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 
U-BY1------Z .163-01 .600E-03 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-C212C15--U .1358-01 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-C212C01--U .135E-01 .300E-02 OPS FAILS TO CLOSE BREAKER 12C01 PER PROCEDURE 
U-C211AO2--U .135E-01 .300E-02 OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C211CO1--U .135E-01 .300E-02 OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211CO1--N .135E-01 .300E-02 BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C212C01--N .135E-01 .300E-02 BKR (CONTROL) 4160V 12C0l FT CLOSE ON DEMAND 
U-C211AO2--N .135E-01 .300E-02 BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C212C15--N .133E-01 .300E-02 BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-C211C14--U .112E-01 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C211C14--N .109E-01 .300E-02 BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C2CCO002-N .837E-02 .309E-03 COMMON CAUSE FAILURE -C2-N - 11C14 AND 12C15 
ITHR-E25B--Z .163E-02 .201E-02 LOSS OF REHEATER E-258 DUE TO TORNADO MISSILE IMPACT 
ITMV17-----U .163E-02 .300E-1 OPERATOR FAILS TO ISOLATE REHEATER -25 
ITMV14-----U .163E-02 .300-01 OPERATOR FAILS TO ISOLATE REHEATER E-25A 
ITMV16-----U .63E-02 .300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25C 
ITHR-E25C--Z .163E-02 .201E-02 LOSS OF REHEATER E-25C DUE TO TORNADO MISSILE IMPACT 
ITHR-E25A--Z .163E-02 .201E-02 LOSS OF REHEATER E-25A DUE TO TORNADO MISSILE IMPACT 
ITMV15-----U .163-02 .300-01 OPERATOR FAILS TO ISOLATE REHEATER -258 
ITHR-E25D--Z .163E-02 .201E-02 LOSS OF REHEATER E-250 DUE TO TORNADO MISSILE IMPACT 
U-BD1----1DA .650E-03 .240E-04 120V BUS 1 SHORT CIRCUIT W/I 24 H 
U-B21C---1DA .650E-03 .2408-04 4160V BUS 1C SHORT CIRCUIT U/I 24 H 
U-T11----1DI .650E-03 .240E-04 >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT U/I 24 H 
U-B31/18-1DA .650E-03 .240E-04 480V BUS 1/1B SHORT CIRCUIT U/I 24 H 
ITAVCV-78--N .542E-03 .200E-04 AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 
ITAVCV-76--N .542E-03 .200E-04 AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 
ITAVCV-79--N .542E-03 .200E-04 AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 
ITAVCV-77--N .542E-03 .200E-04 AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 
U-WRDG2--1DA .356E-03 .790E-04 CABLE WIRE FROM DG2 SHORT CIRCUIT U/I 24 H 
U-WRDG1--1DA .294E-03 .790E-04 CABLE WIRE FROM.DG1 SHORT CIRCUIT U/I 24 H 
U-B21A---1DA .108E-03 .240E-04 4160V BUS 1A SHORT CIRCUIT U/I 24 H 
U-821B---1DA .108E-03 .2408-04 4160V BUS 18 SHORT CIRCUIT U/I 24 H 
U-B22C---1DA .108E-03 .240E-04 4160V BUS 2C SHORT CIRCUIT U/I 24 H 
K-ASDG1&2--U .553E-04 .1008-02 OPERATOR FT MANUALLY START DIESELS PER PROCEDURE 
U-BD1----1JA .406E-04 .1508-05 120V BUS 1 SHORT CIRCUIT U/I 24 HOURS 
U-BY1----1JI .406E-04 .150E-05 BATTERY 1 LOU/NO OUTPUT U/I 24 HOURS 
K-ASLOVO2--I .225E-04 .500E-02 LOY START SIGNAL FOR DG #2 FAILS 
K-ASLOVO1--I .1868- 4 .500E-02 LOV START SIGNAL FOR DG #1 FAILS 

9 .1 .7E0 OMNCUE ALR D- - N



Page 2 System-LeveL Basic Event Report for TNDITLF4 Data File 
04-16-1990.  

Top Event: IT-01-01 Top Event Probability: 3.692E-02 

This fiLe was created on 4-13-1990 at 07:35:03 

Basic F-V Event 

Event importance Probability Description 

K-ASCCO030-1 .142E-04 .52E-O3 COMMON CAUSE FAILURE -AS-I - LOV0 AND LOV02 
U-BCA----1DI .130E-04 .240E-04 BATTERY CHARGER A LOW OR NO OUTPUT W/I 24 H 
UTWPC------K .943E-05 141E-2 MISSILE RELATED RACEWAY FAILURE 
B-SYINAIR--Z .854E-05 1.00 INSTRUMENT AIR SYSTEM FAILS DUE TO TORNADO 
ITGBADV-E--K .822E-05 .183E-03 FAILURE OF N2 SUPPLY TO ADV CV-76 78 DT TORNADO MISSILES 
U-BD2----1JA .676E-05 1508-05 120V BUS 2 SHORT CIRCUIT W/I 24 HRS 
U-BY2----1JI .676E-05 .150E-05 BATTERY 2 LOW OR NO OUTPUT SIGNAL W/I 24 HOURS 
U-BCD------V .650E-05 .100-01 OPER. FAILS TO SW. 125 VC BUS 1 TO BATTERY CHARGER 
U-BCB-----M .650E-05 .100E-01 BATTERY CHARGER IN TEST OR MAINTENANCE 
ITAVCV-78--P .216E-05 .600E-02 AIR-OPERATED VLV CV 78 FT OPEN ON DEMAND 
ITAVCV-76--P .216E-05 .600E-02 AIR-OPERATED VLV CV 76 FT OPEN ON DEMAND 
ITG8ADV-W--K .123E-05 .184E-03 FAILURE OF N2 SUPPLY FOR ADY CV-7,79 DT TORNADO MISSILES 
ITSV85-----J .719-06 .200E-02 SOLENOID VALVE 85 FT ACTUATE ON DEMAND 
ITSV87-----J .719-06 .20-02 SOLENOID VALVE 87 FT ACTUATE ON DEMAND 
ITAVCV-79--P .321E-06 .6008-02 AIR-OPERATED VLV CV 79 FT OPEN ON DEMAND 
ITAVCV-77--P .321E-06 .60OE-02 AIR-OPERATED VLV CV 77 FT OPEN ON DEMAND 
ITSV88-----J .107E-06 .200-02 SOLENOID VALVE 88 FT ACTUATE ON DEMAND 
ITSV86-----J .107-06 .20E-02 SOLENOID VALVE 86 FT ACTUATE ON DEMAND 
U-SCB---- 1D1 .156E-07 .240E-04 BATTERY CHARGER B LOW OR NO OUTPUT W11 24 H 

.9305 4E0
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Page 1 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 2.225E-03 

This file was created on 4-13-1990 at 07:32:34 

Basic F-V Event 
Event Importance Probability Description 

UTEPC------K .494 .11E-02 MISSILE RELATED RACEWAY FAILURE 
U-T21------K .302 .673E-03 SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 
ITMV15-----U .271E-1 .300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25B 
ITMV17-----U .271E-1 .300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25 
ITHR-E25A--Z .271E-01 .201E-02 LOSS OF REHEATER E-25A DUE TO TORNADO MISSILE IMPACT 
ITHR-E25B--Z .271E-01 .201E-02 LOSS OF REHEATER E-258 DUE TO TORNADO MISSILE IMPACT 
ITHR-E25C--Z .271E-01 .201E-02 LOSS OF REHEATER E-25C DUE TO TORNADO MISSILE IMPACT 
ITHR-E25D--Z .271E-01 .201E-02 LOSS OF REHEATER E-25D DUE TO TORNADO MISSILE IMPACT 
ITMV14-----U .271E-1 .300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25A 
ITMV16-----U .271E-1 .300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25C 
U-OOCNDLP--Z .159E-01 .100E-02 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 
U-831/1B-1DA .108E-01 .240E-04 480V BUS 1/18 SHORT CIRCUIT W/I 24 H 
U-BD1----1DA .108E-01 .240E-04 120V BUS 1 SHORT CIRCUIT W/I 24 H 
U-T11----1DI .108E-01 .240E-04 >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 
U-B21C---1DA .108E-01 .240E-04 4160V BUS 1C SHORT CIRCUIT U/I 24 H 
ITAVCV-78--N .899E-02 200E-04 AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 
ITAVCV-76--N .899E-02 .200E-04 AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 
ITAVCV-77--N .899E-02 .200E-04 AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 
ITAVCV-79--N .899E-02 .200E-04 AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 
U-DGCCOO1-R .435E-02 .967E-02 COMMON CAUSE FAILURE -DG-R -- > 1 AND 2 
U-DGCCO002-S .350E-02 .779E-02 COMMON CAUSE FAILURE DG-S - 1 AND 2 
U-DG1------S .333E-02 .590E-1 DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2 ---- 1DR .276E-02 .552E-01 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DG2------M .249E-02 .46E-1 DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-DG1----1DR .204E-02 .552E-01 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG1------M .189E-02 .460E-1 DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S .579E-03 .120E-1 DIESEL GENERATOR 2 FT START ON DEAND 
U-BY1------Z 276-03 .600E-03 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-C211C01--U .230E-03 .300E-02 OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211CD1--N .230E-03 .300E-02 BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C212C15--U .224E-03 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-C212C01--U .224E-03 .300E-02 OPS FAILS TO CLOSE BREAKER 12C0l PER PROCEDURE 
U-C212C01--N .224E-03 .300E-02 BKR (CONTROL) 4160V 12C0l FT CLOSE ON DEMAND 
U-C211AO2--N .224E-03 300E-02 BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C211AO2--U .224E-03 .300E-02 OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C212C15--N .220E-03 .300E-02 BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-BCA----101 .216E-03 240E-04 BATTERY CHARGER A LOW OR NO OUTPUT /I 24 H 
U-C211C14--U .185E-03 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C211C14--N .181E-03 .300E-02 BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
UTWPC------K .157E-03 .141E-02 MISSILE RELATEDRACEWAY FAILURE 
B-SYINAIR--Z .142E-03 1.00 INSTRUMENT AIR SYSTEM FAILS DUE TO TORNADO 
U-C2CCO002-N .139E-03 .309E-03 COMMON CAUSE FAILURE -C2-N -- 11C14 AND 12C15 
ITGBADV-E--K .36E-03 .183E-03 FAILURE OF N2 SUPPLY TO ADV CV-76 78 DT TORNADO MISSILES 
U-BCB------M .108E-03 .100E-1 BATTERY CHARGER IN TEST OR AINENANCE 
U-BCD------V .108E-03 E-1 OPER. FAILS TO SW. 125 VDC BUS 1 TO BATTERY CHARGER B 
ITAVCV-78--P .358E-04 .600E-02 AIR-OPERATED VLV CV 78 FT OPEN ON DEMAND 
ITAVCV-76--P .358E-04 .600E-02 AIR-OPERATED VLV CV 76 FT OPEN ON DEMAND 
ITGBADV-W--K .204E-04 .184E-03 FAILURE OF N2 SUPPLY FOR ADV CV-77,79 T TORNADO MISSILES



Page 2 System-LeveL Basic Event Report for TNDITTF4 Data FiLe 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 2.225E-03 

This file was created on 4-13-1990 at 07:32:34 

Basic F-V Event 

Event importance Probability Description 

U-T1AUXC-1DI .184E-04 .240E-04 >4160V XFMR AUX C LOW/NO OUTPUT SIGNAL WI 24 H 
ITSV85-----J .119-04 .2E-2 SOLENOID VALVE 85 FT ACTUATE ON DEMAND 
ITSV87-----J .119-04 .20-02 SOLENOID VALVE 87 FT ACTUATE ON DEAND 
U-WRDG2--IDA .590E-05 .790E-04 CABLE WIRE FROM DG2 SHORT CIRCUIT WII 24 H 
ITAVCV-79--P .533E-05 .600E-02 AIR-OPERATED VLV CV 79 FT OPEN ON DEMAND 
ITAVCV-77--P .533E-05 .600E-02 AIR-OPERATED VLV CV 77 FT OPEN ON DEMAND 
U-WRDG1--1DA .488E-05 .790E-04 CABLE WIRE FROM DG1 SHORT CIRCUIT WI 24 H 
U-B21A---1DA .184E-05 .240E-04 4160V BUS 1A SHORT CIRCUIT W/! 24 H 
U-822C---1DA .179E-05 .240E-04 4160V BUS 2C SHORT CIRCUIT WI 24 H 
U-B21B---1DA .179E-05 .240E-04 4160V BUS 1B SHORT CIRCUIT WI 24 H 
ITSV88-----J .17-05 .200-02 SOLENOID VALVE 88 FT ACTUATE ON DEMAND 
ITSV86-----J .178-05 .20-02 SOLENOID VALVE 86 FT ACTUATE ON DEMAND 
U-C1MOD----P .108E-05 .3008-02 81R (CONTROL) >4160V MOD FT OPEN ON DEMAND 
K-ASDG1&2--U .918E-06 .100E-02 OPERATOR FT MANUALLY START DIESELS PER PROCEDURE 
U-BD1----1JA .690E-06 .150E-05 120V BUS 1 SHORT CIRCUIT W/! 24 HOURS 
U-BY1----1JI .690E-06 .150E-05 BATTERY 1 LOW/NO OUTPUT W/! 24 HOURS 
K-ASLOVO2--I .374E-06 .500E-02 LOV START SIGNAL FOR DG #2 FAILS 
K-ASLOV01--I .3088-06 .500E-02 LOV START SIGNAL FOR DG #1 FAILS 
U-BCB----1DI .259E-06 .240E-04 BATTERY CHARGER B LOW OR NO OUTPUT W/! 24 H 
K-ASCCO030-1 .236E-06 .525E-03 COMMON CAUSE FAILURE -AS-I - LOVO AND LOV02 
U-BD2----1JA .112E-06 .150E-05 120V BUS 2 SHORT CIRCUIT WI 24 HOURS 
U-BY2----1JI .112E-06 .150E-05 BATTERY 2 LOW OR NO OUTPUT SIGNAL W/I 24 HOURS 
U-TMAIN-1DI .5368E-08 .240E-04 4160V XFMR MAIN LOW/NO OUTPUT SIGNAL W/! 24 H
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Page 1 System-level Basic Event Report for TNDITLF5 Data File 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 3.73.4E-02 

This fite was created on 4-13-1990 at 07:30:27 

Basic F-V Event 

Event importance Probabiity Description 

U-DGCCO001-R .259 .967E-02 COMMON CAUSE FAILURE -DG-R 1 AND 2 
U-DGCCO002-S .209 .779E-02 COMMON CAUSE FAILURE -DG-S 1 AND 2 
U-DG1------S .198 .590E-1 DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2----1DR .164 .5525-01 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-0G2------M .148 .460E-1 DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-DG1----1DR .121 .552E-01 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG1------M .112 .460E-1 DIESEL GENERATOR NO. 1 IN MAINTENANCE 
UTEPC------K .359E-1 .134E-02 MISSILE RELATED RACEWAY FAILURE 
U-DG2------S .345E-1 .120E-01 DIESEL GENERATOR 2 FT START ON DEMAND 
U-T21------K .220E-1 .820E-03 SERVICE XFMR #1 FAILURE DUE TO MISSILE IMPACT 
U-BY1------Z .161E-1 .600E-03 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-C212C15--U .134E-01 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 12C5 PER PROCEDURE 
U-C212C01--U .134E-01 .300E-02 OPS FAILS TO CLOSE BREAKER 12C0l PER PROCEDURE 
U-C211AO2--U .134E-01 .300E-02 OPERATOR FAILS TO CLOSE CKT BKR 11A02 
U-C211CO1--U .134E-01 .300E-02 CPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211CO1--N .134E-01 .300E-02 BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C212C01--N .134E-01 .300E-02 BKR (CONTROL) 4160V 12C0l FT CLOSE ON DEMAND 
U-C211AO2--N .134E-01 .300E-02 BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C212C15--N .131E-01 .300E-02 BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-C211C14--U .110E-01 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 11C14 PER PROCEDURE 
U-C211C14--N .108E-01 .300E02 BKR (CONTROL) 4160V 1104 FT CLOSE ON DEMAND 
U-C2CCO002-N .827E-02 .309E-03 COMMON CAUSE FAILURE -C2-N -- 11C14 AND 12C15 
ITHR-E258--Z .197E-02 .245E-02 LOSS OF REHEATER E-258 DUE TO TORNADO MISSILE IMPACT 
ITMV17-----U .197E-02 .300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25D 
ITMV14-----U .197E-02 .300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25A 
ITMV16-----U .197E-02 E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25C 
ITHR-E25C--Z .197E-02 .245E-02 LOSS OF REHEATER E-25C DUE TO TORNADO MISSILE IMPACT 
ITHR-E25A--Z .197E-02 .245E-02 LOSS OF REHEATER E-25A DUE TO TORNADO MISSILE IMPACT 
ITMV15-----U .197E-02 .300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25 
ITHR-E25D--Z .197E-02 .245E-02 LOSS OF REHEATER E-250 DUE TO TORNADO MISSILE IMPACT 
U-B01----1DA .643E-03 .240E-04 120V BUS 1 SHORT CIRCUIT W/I 24 H 
U-B21C---1DA .643E-03 .240E-04 4160V BUS 1C SHORT CIRCUIT W/I 24 H 
U-T11----1DI .643E-03 .240E-04 4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W1I 24 H 
U-B31/1B-1DA .643E-03 .240E-04 480V BUS 1/18 SHORT CIRCUIT W/I 24 H 
ITAVCV-78--N .536E-03 .200E-04 AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 
ITAVCV-76--N .536E-03 .200E-04 AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 
ITAVCV-79--N .536E-03 .200E-04 AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 
ITAVCV-77--N .536E-03 .200E-04 AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 
U-WRDG2--1DA .352E-03 .790E-04 CABLE WIRE FROM DG2 SHORT CIRCUIT W/I 24 H 

* U-WRDG1--10A .290E-03 .790E-04 CABLE WIRE FROM.DG1 SHORT CIRCUIT W/I 24 H 
U-B21A---1DA .107E-03 .240E-04 4160V BUS 1A SHORT CIRCUIT W/I 24 H 
U-B21B---1DA .107E-03 .240E-04 4160V BUS 1B SHORT CIRCUIT W/I 24 H 
U-822C---1DA .107E-03 .240E-04 4160V BUS 2C SHORT CIRCUIT W/I 24 H 
K-ASDG1&2--U .547E-04 .100E-02 OPERATOR FT MANUALLY START DIESELS PER PROCEDURE 
U-B01----1JA .402E-04 .150E-05 120V BUS 1 SHORT CIRCUIT W/I 24 HOURS 
U-BY1---- 1JI .402E-04 .150E-05 BATTERY 1 LOW/O OUTPUT W/I 24 HOURS 
K-ASLOVO2--I .223E-04 .500E-02 LOY START SIGNAL FOR DG #2 FAILS 
K-ASLOVO1-- ..184E-04 .500E-02 LOV START SIGNAL FOR DG #1 FAILS



Page 2 System-tevel Basic Event Report for TNDITLF5 Data FiLe 
Top Event: IT-01-01 Top Event ProbabiLity: 3.734E-02 

This fite was created on 4-13-1990 at 07:30:27 

Basic F-V Event 
Event Importance ProbabiLity Description 

K-ASCCO030-1 .141E-04 .525E-03 COMMON CAUSE FAILURE -AS-I - LOVO AND Lav02 
UTWPC------K .13E-04 .172E-02 MISSILE RELATED RACEWAY FAILURE 
U-BCA----1DI .129E-04 .240E-04 BATTERY CHARGER A LOW OR NO OUTPUT W/I 24 N 
B-SYINAIR--Z .124E-04 1.00 INSTRUMENT AIR SYSTEM FAILS DUE TO TORNADO 
ITGBADV-E--K .120E-04 .221E-03 FAILURE OF N2 SUPPLY TO ADV CV-76 78 DT TORNADO MISSILES 
U-BD2----1JA .6688-05 .150E-05 120V BUS 2 SHOT CIRCUIT U/I 24 HJRS 
U-BY2----1JI .6688-05 .150E-05 BATTERY 2 LOW OR NO OUTPUT SIGNAL U/I 24 HOURS 
U-BCD------V .643-05 .100E-1 OPER. FAILS TO SW. 125 VDC BUS TO BATTERY CHARGER 
U-BC8------M .643-05 .100E-1 BATTERY CHARGER IN TEST OR MAINTENANCE 
ITAVCV-78--P .260E-05 .600E-02 AIR-OPERATED VLV CV 78 FT OPEN ON DEMAND 
ITAVCV-76--P .260E-05 .600E-02 AIR-OPERATED VLV CV 76 FT OPEN ON DEMAND 
ITGBADV-W--K .183E-05 .240E-03 FAILURE OF N2 SUPPLY FOR ADV CV-77,79 DT TORNADO MISSILES 
ITSV85-----J .867-06 .200-02 SOLENOID VALVE 85 FT ACTUATE ON DEMAND 
ITSV87-----J .867-06 .200-02 SOLENOID VALVE 87 FT ACTUATE ON DEMAND 
ITAVCV-79--P .366E-06 .600E-02 AIR-OPERATED VLV CV 79 FT OPEN ON DEMAND 
ITAVCV-77--P .366E-06 .600E-02 AIR-OPERATED VLV CV 77 FT OPEN ON DEMAND 
ITSV88-----J .122-06 .200-02 SOLENOID VALVE 88 FT ACTUATE ON DEMAND.
ITSV86-----J .122-06 .200-02 SOLENOID VALVE 86 FT ACTUATE ON DEMAND 
U-BCB ----1DI .154E-07 .240E-04 BATTERY CHARGER 8 LOW OR NO OUTPUT U/I 24 H



MSS Importance Summary 

F' 5 Tornado - PT 

R1 08-89-14-02B



Page 1 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 2.664E-03 

This file was created on 4-13-1990 at 07:26:52 

Basic F-V Event 
Event Importance Probability Description 

UTEPC------K .503 .134-02 MISSILE RELATED RACEWAY FAILURE 
U-T21-----K .308 .820-03 SERVICE XFR #1 FAILURE DUE TO MISSILE IMPACT 
ITMV15-----U .276-01 .300-01 OPERATOR FAILS TO ISOLATE REHEATER E-258 
ITMV17-----U 276-1 .300E-1 OPERATORFAILS TO ISOLATE REHEATER E-25D 
ITHR-E25A--Z .276E-01 .245E-02 LOSS OF REHEATER E-25A DUE TO TORNADO MISSILE IMPACT 
ITHR-E25B--Z .276E-01 .245E-02 LOSS OF REHEATER E-258 DUE TO TORNADO MISSILE IMPACT 
ITHR-E25C--Z .276E-01 .245E-02 LOSS OF REHEATER E-25C DUE TO TORNADO MISSILE IMPACT 
ITHR-E25D--Z .276E-01 .245E-02 LOSS OF REHEATER E-25D DUE TO TORNADO MISSILE IMPACT 
ITMV14-----U .276-01 .300-01 OPERATOR FAILS TO ISOLATE REHEATER E-25A 
ITMV16-----U .276-01 .300E-1 OPERATOR FAILS TO ISOLATE REHEATER E-25C 
U-OOCNDLP--Z .133E-01 .100E-02 CONDITIONAL LOSS OF OFFSITE POWER GIVEN TURBINE TRIP 
U-B31/1B-1DA .901E-02 .240E-04 480V BUS 1/1B SHORT CIRCUIT U/I 24 H 
U-BD1----1DA .901E-02 .240E-04 120V BUS 1 SHORT CIRCUIT U/I 24 H 
U-T11----1DI .901E-02 .240E-04 >4160V STATION SERVICE XFMR #1 LOW/ NO OUTPUT W/I 24 H 
U-821C---1DA .901E-02 .240E-04 4160V BUS 1C SHORT CIRCUIT U/I 24 H 
ITAVCV-78--N .751E-02 .200E-04 AIR-OPERATED VLV CV 78 FT CLOSE ON DEMAND 
ITAVCV-76--N 751E-02 .200E-04 AIR-OPERATED VLV CV 76 FT CLOSE ON DEMAND 
ITAVCV-77--N .751E-02 .200E-04 AIR-OPERATED VLV CV 77 FT CLOSE ON DEMAND 
ITAVCV-79--N .751E-02 .200E-04 AIR-OPERATED VLV CV 79 FT CLOSE ON DEMAND 
U-DGCCO001-R .363E-02 .967E-02 COMMON CAUSE FAILURE -DG-R - 1 AND 2 
U-DGCCO002-S .292E-02 .779E-02 COMMON CAUSE FAILURE -DG-S - 1 AND 2 
U-DG1------S .278-02 .590-01 DIESEL GENERATOR 1 FT START ON DEMAND 
U-DG2 --- 1DR .230E-02 .552E-01 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DG2------M .208-02 .460E-01 DIESEL GENERATOR NO. 2 IN MAINTENANCE 
U-DG1----1DR .171E-02 .5528-01 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG1------M .158-02 .460E-1 DIESEL GENERATOR NO. 1 IN MAINTENANCE 
U-DG2------S .483-03 .120E-0 DIESEL GENERATOR 2 FT START ON DEMAND 
U-BY1------Z .231-03 .600-03 BATTERY 1 FAILURE DUE TO MISSILE IMPACT 
U-C211CO1--U .192E-03 .3008-02 OPS FAILS TO CLOSE BREAKER 11COl PER PROCEDURE 
U-C211CO1--N .192E-03 .300E-02 BKR (CONTROL) 4160V 11COl FT CLOSE ON DEMAND 
U-C212C15--U .187E-03 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 12C15 PER PROCEDURE 
U-C212C01--U .187E-03 .300E-02 OPS FAILS TO CLOSE BREAKER 12C0l PER PROCEDURE 
U-C212C01--N .187E-03 .3008-02 BKR (CONTROL) 4160V 12C0l FT CLOSE ON DEMAND 
U-C211AO2--N .187E-03 .300E-02 BKR (CONTROL) 4160V 11A02 FT CLOSE ON DEMAND 
U-C211AO2--U .187E-03 .300E-02 OPERATOR FAILS TO CLOSE CKT BKR 11A02 
UTWPC------K .184-03 .172-02 MISSILE RELATED RACEWAY FAILURE 
U-C212C15--N .184E-03 .3008-02 BKR (CONTROL) 4160V 12C15 FT CLOSE ON DEMAND 
U-BCA----1DI .180E-03 .2408-04 BATTERY CHARGER A LOW OR NO OUTPUT U/I 24 H 
B-SYINAIR--Z .1748-03 1.00 INSTRUMENT AIR SYSTEM FAILS DUE TO TORNADO 
ITGBADV-E--K .168E-03 .221E-03 FAILURE OF N2 SUPPLY TO ADV CV-76 78 DT TORNADO MISSILES 
U-C211C14--U .155E-03 .300E-02 OPERATOR FAILS TO CLOSE BREAKER 1lC14 PER PROCEDURE 
U-C211C14--N .1518-03 .300E-02 BKR (CONTROL) 4160V 11C14 FT CLOSE ON DEMAND 
U-C2CCO002-N .116E-03 .309E-03 COMMON CAUSE FAILURE -CZ-N - 11C14 AND 12C15 
U-BCB------M .901-04 .100-01 BATTERY CHARGER IN TEST OR MAINTENANCE 
U-BCD------V .901-04 .100-01 OPER. FAILS TO SW. 125 VDC BUS 1 TO BATTERY CHARGER 
ITAVCV-78--P .3658-04 .600E-02 AIR-OPERATED VLV CV 78 FT OPEN ON DEMAND 
ITAVCV-76--P .3658-04 .60OE-02 AIR-OPERATED VLV CV 76 FT OPEN ON DEMAND 
ITGBADV-W--K .257E-04 .240E-03 FAILURE OF N2 SUPPLY FOR ADV CV-T7,79 DT TORNADO MISSILES



Page 2 
04-16-1990 

Top Event: IT-01-01 Top Event Probability: 2.664E-03 

This file was created on 4-13-1990 at 07:26:52 

Basic F-V Event 
Event Importance Probability Description 

U-T1AUXC-1DI .154E-04 .240E-04 >4160V XPMR AUX C LOW/NO OUTPUT SIGNAL H/I 24 H 
ITSV85-----J .122E-04 .200-02SOLENOID VALVE 85 FT ACTUATE O DEMAND 
ITSV87-----J .122E-04 200E-02 SOLENOID VALVE 87 T ACTUATE ON DEMAND 
ITAVCV-79--P .513E-05 .6008-02 AIR-OPERATED VLV CV 79 FT OPEN ON DEMAND 
ITAVCV-77--P .513E-05 .600E-02 AIR-OPERATED VLV CV 77 FT OPEN ON DEMAND 
U-WRDG2--1DA .493E-05 .790E-04 CABLE WIRE PROM DG2 SHORT CIRCUIT W/ 24 H 
U-WRDG1--1DA .408E-05 .790E-04 CABLE WIRE PROM OGi SHORT CIRCUIT W/I 24 H 
ITSV86-----J .171-05 .20-02 SOLENOID VALVE 86 FT ACTUATE ON DEMAND 
ITSV88----J .171E-05 .200-02 SOLENOID VALVE 88 T ACTUATE ON DEMAND 
U-821A---1DA .153E-05 .240E-04 4160V BUS 1A SHORT CIRCUIT W/! 24 H 
U-B218---1DA .150E-05 .240E-04 4160V BUS 1B SHORT CIRCUIT W/I 24 H 
U-B22C---1DA .150E-05 .240E-04 4160V BUS 2C SHORT CIRCUIT H/I 24 H 
U-C1MOD ---- P .900E-06 .300E-02 BKR (CONTROL) >4160V MO FT OPEN ON DEMAND 
K-ASOG1&2--U .766E-06 .100E-02 OPERATOR PT MANUALLY START DIESELS PER PROCEDURE 
U-BD1----1JA .577E-06 .150E-05 120V BUS 1 SHORT CIRCUIT H/I 24 HOURS 
U-BY1----1JI .577E-06 .150E-05 BATTERY I LOW/O OUTPUT H/I 24 HOURS 
K-ASLOVO2--I .312E-06 .500E-02 LOV START SIGNAL FOR DG #2 PAILS 
K-ASLOVO1--I .257E-06 .500E-02 LOY START SIGNAL FOR DG #1 FAILS 
U-BC8 ----1DI .216-06 .240E-04 BATTERY CHARGER B LOW OR NO OUTPUT H/I 24 H 
K-ASCCO030-1 .197E-06 .525E-03 COMMON CAUSE FAILURE -AS-I -- LOVO AND LOV02 
U-BD2----1JA .936E-07 .150E-05 120V BUS 2 SHORT CIRCUIT H/I 24 HOURS 
U-BY2----1JI .936E-07 .150E-05 BATTERY 2 LOW OR NO OUTPUT SIGNAL H/I 24 HOURS 
U-T1MAIN-1DI .448E-08 .240E-04 >4160V XFMR MAIN LOWNO OUTPUT SIGNAL W/I 24 H



AFWS Importance Summary 

Base Case - LOOP 

R108-89-14-02B



Page 1 System-Level Basic Event Report for TNDLTLBA Data File 

Top Event: LT-01-01 Top Event Probability: 1.920E-03 

This file was created on 4-12-1990 at 19:18:18 

Basic F-V Event 

Event imortance Probability Description 

L-XV353---- V .790 .500 OPERATOR FAILS TO OPEN MANUAL VALVE AFW-V353 W/ PROC.  
U-DGDSD--1DR .427 .552E-01 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
U-DGCCO001-R .277 .967E-02 COMMON CAUSE FAILURE -DG-R - 1 AND 2 
U-DGDSD ---- V .223 300E-01 OPERATOR FAILS TO START DSD DIESEL 
U-DG1------S .177 .590E-1 DIESEL GENERATOR 1 FT START ON DEMAND 
U-DGCCO002-S .173 .779E-02 COMMON CAUSE FAILURE -OG-S -- > 1 AND 2 
U-DG2----1DR .172 .552E-01 DIESEL GENERATOR 2 FT RUN FOR 24 HOURS 
U-DG2------M .151 .460E-1 DIESEL GENERATOR NO. 2 IN AINTENANCE 
U-DGDSD----S .135 .250E-01 DIESEL GENERATOR DSD FT START ON DEMAND 
L-TPG10----M .129 .320E-01 TURBINE DRIVEN PUMP AFW-G-1O DOWN DUE TO MAINTENANCE 
U-DG1---- 1DR .824E-01 .552E-1 DIESEL GENERATOR 1 FT RUN FOR 24 HOURS 
U-DG1------M .808E-1 .46E-1 DIESEL GENERATOR NO. IN MAINTENANCE 
L-MPG1OW---S 612E-01 300E-02 MTR-DRIVEN PUMP AFW-G-1OW FT START ON DEMAND AFW 
L-AV3110---P .612E-01 .300E-02 AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-TPG10 ---- Y .364E-01 .240 OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-1O 
L-TPG10----S 364E-01 .300E-01 TURBINE DRIVEN PP AFW-G-1O FT START ON DEMAND-AFW 
L-AVFCVS--- W .260E-01 .500E-04 OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs 
L-MPG10W---M 254E-01 .370E-02 PUMP AFW-G-1OW DOWN DUE TO MAINTENANCE.
U-DG2------S 75E-1 .120E-1 DIESEL GENERATOR 2 FT START ON DEMAND 
L-SV3110---J .167E-01 .100E-02 SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
L-MPG1OW-1DR .120E-01 .720E-03 MTR-DRIVEN PP AFW-G-1OW FT RUN FOR 24 HOURS AFW 
K-ASAFWAS--U .781E-02 .300E-02 OPERATOR FAILS TO MANUALLY ACTUATE AFWAS PER PROCEDURE 
K-ASAFAS2--I .781E-02 500E-02 AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
L-AV113----P .578E-02 .300E-02 AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
L-AV2620--- P .578E-02 .300E-02 AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
U-DGDSD----M .560E-02 .660E-02 DSO DIESEL DOWN DUE TO MAINTENANCE



AFWS Importance Summary 

Base Case,- PT 

R108-89-14-02B



Page 1 System-level Basic Event Report for TNDLTTBA Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 4.040E-04 

This file was created on 4-12-1990 at 19:03:21 

Basic F-V Event 

Event imortance Probability Description 

L-TPG10----M .611 .320E-01 TURBINE DRIVEN PUMP AFW-G-1O DOWN DUE TO MAINTENANCE 
L-AV3110---P .291 .300E-0a AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-MPG10W---S .291 .3005-02 MTR-DRIVEN PUMP AFW-G-1OW FT START ON DEMAND AFW 
L-TPG10----Y .173 .240 OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-1 
L-TPG10----S .173 .300E-O1 TURBINE DRIVEN PP AFW-G-1O FT START ON DEMAND-AFW 
L-AVFCVS---W .124 .500E04 OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs 
L-MPG10W---M .121 .370E-02 PUMP AFW-G-1OU DOWN DUE TO MAINTENANCE 
L-SV3110---J .792E-01 .100E-02 SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
L-MPG10W-1DR .570E-01 .720E-03 MTR-DRIVEN PP AFW-G-10W FT RUN FOR 24 HOURS AFW 
K-ASAFAS2--I .371E-01 .500E-02 AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
K-ASAFWAS--U .371E-01 .300E-02 OPERATOR FAILS TO MANUALLY ACTUATE AFWAS PER PROCEDURE 
L-AV2620--- P .275E-01 .300E-02 AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
L-AV113---P .275E- 1 .300E-02 AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 

.210..0E0



AFWS Importance Summary 

F' 1 Tornado - LOOP 

R108-89-14-02B



Page 1 System-LeveL Basic Event Report for TNDLTLF1 Data FiLe 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 5.040E-04 

This file was created on 4-12-1990 at 16:56:30 

Basic F-V Event 
Event importance Probability Description 

L-TPG10----M .490 .320E-01 TURBINE DRIVEN PUMP AFW-G-1O DOWN DUE TO MAINTENANCE 
L-AV3110---P .233 .300E-02. AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-MPG10W---S .233 .300E-02 MTR-DRIVEN PUMP AFW-G-1OW FT START ON DEMAND AFW 
UTVENTBLD77Z .198 .100E-03 WIND RELATED WALL FAILURE - VENT BLDG IMPACTS RACEWAYS 
L-TPG10----Y .139 .240 OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-1O 
L-TPG10--- -S .139 .300E-1 TURBINE DRIVEN PP AFW-G-1O FT START ON DEMAND-AFW 
L-AVFCVS--- W .992E-01 .500E-04 OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs 
L-MPG10W-- -M .969E-01 .37E-02 PUMP AFW-G-IOW DOWN DUE TO MAINTENANCE 
L-SV3110---J .635E-01 .100E-02 SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
L-MPG10W-1DR .457E-01 .720E-03 MTR-DRIVEN PP AFW-G-1OW FT RUN FOR 24 HOURS AFW 
K-ASAFAS2--I .298E-01 .500E-02 AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
K-ASAFWAS--U .298E-01 .300E-02 OPERATOR FAILS TO MANUALLY ACTUATE AFUAS PER PROCEDURE 
L-AV113----P .220E-01 .300E-02 AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
L-AV2620 - -- P .220E- 1 .300E-02 AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 

.230..0E0



AFWS Importance Summary 

F' 1 Tornado - PT 

R108-89-14-02B



Page 1 System-level Basic Event Report for TNDLTTF1 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 5.040E-04 

This file was created on 4-12-1990 at 16:53:44 

Basic F-V Event 
Event Importance Probability Description 

L-TPG10--- -M .490 .320E-01 TURBINE DRIVEN PUMP AFW-G-1O DOWN DUE TO MAINTENANCE 
L-AV3110---P. .233 .300E-02- AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-MPG10W-- -S .233 .300E-02 MTR-DRIVEN PUMP AFW-G-1OW FT START ON DEMAND AFW 
UTVENTBLD77Z .198 .100E-03 WIND RELATED WALL FAILURE VENT BLDG IMPACTS RACEWAYS 
L-TPG10----Y .139 .240 OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-1O 
L-TPG10----S .139 .300E-01 TURBINE DRIVEN PP AFW-G-1O FT START ON DEMAND-AFW 
L-AVFCVS--- W .992E-01 .500E-04 OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs 
L-MPG10W---M .969E-01 .370E-02 PUMP AFW-G-1OW DOWN DUE TO MAINTENANCE 
L-SV3110---J .635E-01 .100E-02 SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
L-MPG10W-1DR .457E-01 .720E-03 MTR-DRIVEN PP AFW-G-1OW FT RUN FOR 24 HOURS AFW 
K-ASAFAS2--I .298E-01 .500E-02 AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
K-ASAFWAS--U .298E-01 .300E-02 OPERATOR FAILS TO MANUALLY ACTUATE AFWAS PER PROCEDURE 
L-AV113----P .220E-01 .300E-02 AIR-OPERATED VLV CV-113 FT OPEN ON DEAND AFW 
L-AV2620 -- -P .220E-01 .300E-02 AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW



AFWS Importance Summary 

F' 2 Tornado - LOOP 

R108-89-14-02B



Page 1 System-Level Basic Event Report for TNDLTLF2 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.569E-02 

This file was created on 4-12-1990 at 17:02:42 

Basic F-V Event 

Event importance Probability Description 

UTVENTBLD77Z .765 .12OE-01 WIND RELATED WALL FAILURE - VENT BLDG IMPACTS RACEWAYS 
UTCR-ROOF63K .547E-01 .859E-03 MISSILE RELATED RACEWAY FAILURE 
UTSEB1-----K .301E-1 .472E-3 MISSILE RELATED RACEWAY FAILURE 
LTPPAFWSUPLK .292E-01 *458E-03 AFW SUPPLY PIPING FAILS FOR ALL AFW PUMPS DT TORNADOS 
L-TPG10----M .288E-01 .320E-01 TURBINE DRIVEN PUMP AFW-G-1O DOWN DUE TO MAINTENANCE 
UTWPC--- K .281E-1 .441E-03 MISSILE RELATED RACEWAY FAILURE 
UTVENTBLD77K .273E-01 .429E-03 MISSILE RELATED RACEWAY FAILURE 
UTEPC------K .219E-1 .344E-03 MISSILE RELATED RACEWAY FAILURE 
UT22-------Z .153E-1 550E-1 WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
U-DGDSD--1DR .758E-02 .552E-01 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
L-AV3110---P .749E-02 .300E-02 AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-MPG10W---S .749E-02 .300E-02 MTR-DRIVEN PUMP AFW-G-1OW FT START ON DEMAND AFW 
L-TPG10---- -S 660E-02 .300E-O1 TURBINE DRIVEN PP AFW-G-1O FT START ON DEMAND-AFW 
L-TPG10--- -Y .660E-02 .240 OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-1 
LTPPAFWFEEDK 605E-02 950E-04 FAILURE OF DISCHARGE PIPING TO ALL THREE SG'S DT TORNADOS 
U-DGDSD----V .412E-02 .300E-01 OPERATOR FAILS TO START DSO DIESEL 
L-AVFCVS--- W .319E-02 500E-04 OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs 
L-MPG10W---M 311E-02 .370E-02 PUMP AFW-G-1OW DOWN DUE TO MAINTENANCE 
U-DGDSD*----S 280E-02 .250E-01 DIESEL GENERATOR DSD FT START ON DEMAND 
L-SV3110---J 204E-02 .100E-02 SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
L-MPG10W-1DR .47E-02 .20E-03 MTR-DRIVEN PP AFW-G-1OW FT RUN FOR 24 HOURS AFW 
K-ASAFAS2--I .956E-03 .500E-02 AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
K-ASAFWAS--U .956E-03 .300E-02 OPERATOR FAILS TO MANUALLY ACTUATE AFWAS PER PROCEDURE 
U-DGDSD ---- M .740E-03 660E-02 DSD DIESEL DOWN DUE TO MAINTENANCE 
L-AV113----P .707E-03 300E-02 AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
L-AV2620 -- -P .707E-03 .300E-02 AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW



AFWS Importance Summary 

F' 2 Tornado - PT 

0 
R1 08-89-i14-02B



Page 1 System-level Basic Event Report for TNDLTTF2 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 1.559E-02 

This fite was created on 4-12-1990 at 16:59:55 

Basic F-V Event 
Event importance ProbabiLity Description 

UTVENTBLD77Z J70 .120E-01 WIND RELATED WALL FAILURE - VENT BLDG IMPACTS RACEWAYS 
UTCR-ROOF63K .551E-01 .859E-03 MISSILE RELATED RACEWAY FAILURE 
UTSEB1-----K .303E-1 -472E-03 MISSILE RELATED RACEWAY FAILURE 
LTPPAFWSUPLK 294E-01 .458E-03 AFW SUPPLY PIPING FAILS FOR ALL AFW PUMPS DT TORNADOS 
UTWPC------K .283E-1 441E-03 MISSILE RELATED RACEWAY FAILURE 
UTVENTBLD77K .275E-01 .429E-03 MISSILE RELATED RACEWAY FAILURE 
L-TPG10----M .240E-01 .320E-01 TURBINE DRIVEN PUMP AFW-G-1O DOWN DUE TO MAINTENANCE 
UTEPC------K 221E-1 .3E-03 MISSILE RELATED RACEWAY FAILURE 
UT22-------Z .884E-02 .550E-1 WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
L-AV3110---P .754E-02 .300E-02 AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-MPG10W ---S .754E-02 .300E-02 MTR-DRIVEN PUMP AFW-G-1W FT START ON DEMAND AFW 
U-OOSDG&E--Z .692E-02 .500 SOG&E LINE UNAVAILABLE 
LTPPAFWFEEDK .609E-02 .950E-04 FAILURE OF DISCHARGE PIPING TO ALL THREE SG'S DT TORNADOS 
L*TPG10----Y .518E-02 .240 OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-1O 
L-TPG10 ---- S .518E-02 .300E-01 TURBINE DRIVEN PP AFW-G-1O FT START ON OEMAND-AFW 
U-DGDSD--l0R .506E-02 552E-01 DIESEL GENERATOR 050 FT RUN FOR 24 HOURS 
L-AVFCVS- --W .321E-02 .500E-04 OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs 
L-MPG10W---M .313E-02 .370E-02 PUMP AFW-G-1OW DOWN DUE TO MAINTENANCET 
U-DGDSD ---- V .237E-02 .300E-01 OPERATOR FAILS TO START OSO DIESEL 
L-SV3110---J .205E-02 .10E-02 SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
U-B32SDGE--V .192E-02 .200 OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
L-MPG10W-1DR .148E-02 .720E-03 MTR-DRIVEN PP AFW-G-10W FT RUN FOR 24 HOURS AFW 
U-DGDSD----S .141E-02 250E-01 DIESEL GENERATOR DSO FT START ON DEMAND 
K-ASAFAS2--I .962E-03 .500E-02 AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
K-ASAFWAS--U .962E-03 .300E-02 OPERATOR FAILS TO MANUALLY ACTUATE AFWAS PER PROCEDURE 
L-AV113----P .712E-03 .300E-02 AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
L-AV2620 -- P .712E-03 .300E-02 AIR-OPERATED VLV CV-2620 FT OPEN ON DEAND-AFW



Page 1 
04-16-1990 

Top Event: LT-O1-01 Top Event Probability: 1.559E-02 

This file was created on 4-12-1990 at 16:59:55 

Basic F-V Event 
Event Importance Probability Description 

UTVENTBLD77Z .770 .120E-01 WIND RELATED WALL FAILURE - VENT BLDG IMPACTS RACEWAYS 
UTCR-ROOF63K 551E-01 .859E-03 MISSILE RELATED RACEWAY FAILURE 
UTSEBI-----K .303E-1 472E-03 MISSILE RELATED RACEWAY FAILURE 
LTPPAFWSUPLK .294E-01 .458E-03 AFW SUPPLY PIPING FAILS FOR ALL AFW PUMPS DT TORNADOS 
UTWPC------K .283E-1 .441E-03 MISSILE RELATED RACEWAY FAILURE 
UTVENTBLD77K .275E-01 429E-03 MISSILE RELATED RACEWAY FAILURE 
L-TPG1O ---- M .240E-01 .320E-01 TURBINE DRIVEN PUMP AFW-G-1O DOWN DUE TO MAINTENANCE 
UTEPC------K .221E-1 .344E-03 MISSILE RELATED RACEWAY FAILURE 
UT22-------Z .884E-02 .550E-1 WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
L-AV3110---P .754E-02 .300E-02 AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-MPG10W ---S .754E-02 .300E-02 MTR-DRIVEN PUMP AFW-G-1W FT START ON DEMAND AFW 
U-OOSDG&E--Z .692E-02 .500 SOGGE LINE UNAVAILABLE 
LTPPAFWFEEDK .609E-02 950E-04 FAILURE OF DISCHARGE PIPING TO ALL THREE SG'S DT TORNADOS 
L-TPG10 ----Y 518E-02 .240 OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-1 
L-TPG10----S .518E-02 .300E-01 TURBINE DRIVEN PP AFW-G-1O FT START ON OEMAND-AFW 
U-DGDSD--1DR .506E-02 .552E-01 DIESEL GENERATOR DSO FT RUN FOR 24 HOURS 
L-AVFCVS---W .321E-02 .500E-04 OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs 
L-MPG10W ---M .313E-02 .370E-02 PUMP AFW-G-1W DOWN DUE TO MAINTENANCE 
U-DGDSD ----V 237E-02 .300E-1 OPERATOR FAILS TO START DSO DIESEL 
L-SV3110---J 205E-02 .100E-02 SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
U-832SDGE--V .192E-02 .200 OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SOG&E LINE W/O PROC.  
L-MPG10W-1DR .148E-02 .720E-03 MTR-DRIVEN PP AFW-G-1OW FT RUN FOR 24 HOURS AFW 
U-DGDSD----S .141E-02 .250E-01 DIESEL GENERATOR DSD FT START ON DEMAND 
K-ASAFAS2--I 962E-03 .500E-02 AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
K-ASAFWAS--U .962E-03 .300E-02 OPERATOR FAILS TO MANUALLY ACTUATE AFWAS PER PROCEDURE 
L-AV113----P .712E-03 .300E-02 AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
L-AV2620 -- -P .712E-03 .300E-02 AIR-OPERATED VLV CV262 FT OPEN ON DEMAND-AFW



AFWS Importance Summary 

F' 3 Tornado - LOOP 

R108-89-14-02B



Page 1 System-LeveL Basic Event Report for TNDLTLF3 Data FiLe 
04-16-1990 

Top Event: LT-01-01 Top Event ProbabiLity: 1.491E-01 

This fiLe was created on 4-16-1990 at 20:18:44 

Basic F-V Event 

Event importance ProbabiLity Description 

UTVENTBLD77Z .939 .140 WIND RELATED WALL FAILURE - VENT SLDG IMPACTS RACEWAYS 
UT22-------Z 54E-1 .350 WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTCR-ROOF63K .146E-01 .218E-02 MISSILE RELATED RACEWAY FAILURE 
L-TPG10----M .115E-01 .320E-01 TURBINE DRIVEN PUMP AFW-G-1O DOWN DUE TO MAINTENANCE 
UTSEB1-----K .805E-02 .12E-2 MISSILE RELATED RACEWAY FAILURE 
LTPPAFWSUPLK .778E-02 .116E-02 AFW SUPPLY PIPING FAILS FOR ALL AFW PUMPS DT TORNADOS 
UTWPC------K .751E-02 .112E-02 MISSILE RELATED RACEWAY FAILURE 
UTVENTBLD77K .731E-02 .109E-02 MISSILE RELATED RACEWAY FAILURE 
U-DGDSD--1DR .703E02 .552E-01 DIESEL GENERATOR DSO FT RUN FOR 24 HOURS 
UTEPC------K .585E-02 .872E-03 MISSILE RELATED RACEWAY FAILURE 
U-DGDSD ---- V .378E-02 .300E-1 OPERATOR FAILS TO START DSD DIESEL 
U-DGDSD ---- S .309E-02 .250E-01 DIESEL GENERATOR DSD FT START ON DEMAND 
L-TPG10--- -S .244E-02 .300E-1 TURBINE DRIVEN PP AFW-G-1O FT START ON DEMAND-AFW 
L-TPG10 ---- Y .244E-02 .240 OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-1 
LTPPAFWFEEDK .162E-02 .241E-03 FAILURE OF DISCHARGE PIPING TO ALL THREE SGS DT TORNADOS 
L-AV2620--- P .851E-03 300E-02 AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
L-AV113----P .851E-03 .300E-02 AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
UTSEB3-----K .825E-03 .291E-02 MISSILE RELATED RACEWAY FAILURE 
L-MPG10W ---S 89E-03 .300E-02 MTR-DRIVEN PUMP AFW-G-1OW FT START ON DEMAND AFW 
L-AV3110---P .89E-03 .300E-02 AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
U-DGDSD---- M .607E-03 .660E-02 OSO DIESEL DOWN DUE TO MAINTENANCE 
UTOSD1-----K .525E-03 .203E-02 MISSILE RELATED RACEWAY FAILURE 
L-MPG10W---M .400E-03 .370E-02 PUMP AFW-G-1OW DOWN DUE TO MAINTENANCE 
L-PC8------J .336E-03 .130E-02 PRESSURE CONTROLLER PC-8 FAILS 
L-AVFCVS---W .335E-03 .500E-04 OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs 
LTPPAFWPUMPK .313E-03 .121E-02 FAILURE OF AFW PUMP GlO/GlOS PIPING DUE TO TORNADO MISSILES 
UTDSO------K .295E-03 .392E-02 S DIESEL FAILURE DUE TO MISSILE IMPACT 
L-MXA4S2---V .225E-03 .300E-02 OPER. FAILS TO OPERATE MAN. SWITCH AS2 W/O PROC.  
L-C21A404--N .225E-03 .300E-02 BKR (CONTROL) 4160V 1A404 FT CLOSE ON DEMAND 
L-SV3110---J .215E-03 .100E-02 SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
L-SV2620---P .200E-03 .100E-02 SV-2620 FAILS TO OPEN RANDOMLY 
L-MPG10W-1DR .155E-03 .720E-03 MTR-DRIVEN PP AFW-G-1OW FT RUN FOR 24 HOURS AFW 
U-IRYV30-1DI .150E-03 .200E-02 INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 
LTPPSUCG1OWK .140E-03 .654E-03 FAILURE OF AFW PUMP G-10W SUCTION DUE TO TORNADO MISSILES 
K-ASAFAS2--I .101E-03 .500E-02 AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
K-ASAFWAS--U .151E-03 .300E-02 OPERATOR FAILS TO MANUALLY ACTUATE AFWAS PER PROCEDURE 
UTSE2- -K .753E-04 .581E-03 MISSILE RELATED RACEWAY FAILURE



AFWS Importance Summary 

F' 3 Tornado - PT 

R108-89-14-028



Page 1 
04-16-1990 

Top Event: LT-01-01 Top Event ProbabiLity: 1.483E-01 

This fiLe was created on 4-12-1990 at 16:31 :31 

Basic F-V Event 

Event Iniortance Probabiity Description 

UTVENTBLD77Z .944 .140 WIND RELATED WALL FAILURE VENT BLDG IMPACTS RACEWAYS 
UTCR-ROOF63K .147E-01 .218E-02.. MISSILE RELATED RACEWAY FAILURE 
UT22-------Z .969E-02 -350 - WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
L-TPG10----M .842E-02 .320E-01 TURBINE DRIVEN PUMP AFW-G-1O DOWN DUE TO MAINTENANCE 
UTSE81-----K .809E-02 .120E-02 MISSILE RELATED RACEWAY FAILURE 
LTPPAFWSUPLK .782E-02 .116E-02 AFW SUPPLY PIPING FAILS FOR ALL AFW PUMPS DT TORNADOS 
UTWPC------K .755E-02 .112E-02 MISSILE RELATED RACEWAY FAILURE 
UTVENTBLD77K .735E-02 .109E-02 MISSILE RELATED RACEWAY FAILURE 
U-OOSDG&E--Z .732E-02 .500 SDG&E LINE UNAVAILABLE 
UTEPC------K .588E-02 .872E-03 MISSILE RELATED RACEWAY FAILURE 
U-DGDSD--1DR .468E-02 .552E-01 DIESEL GENERATOR DSO FT RUN FOR 24 HOURS 
U-B32SDGE--V .237E-02 .200 OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
U-DGDSO----V .233E-02 .300E-01 OPERATOR FAILS TO START DSO DIESEL 
U-DGDSD----S .188E-02 .250E-01 DIESEL GENERATOR DSO FT START ON DEMAND 
L-TPG10----Y .178E-02 .240 OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-1O 
L-TPG10----S .178E-02 .300E-01 TURBINE DRIVEN PP AFW-G-1O FT START ON DEMAND-AFW 
LTPPAFWFEEDK .162E-02 .241E-03 FAILURE OF DISCHARGE PIPING TO ALL THREE SG'S DT TORNADOS 
L-MPG10W---S .793E-03 .300E-02 MTR-DRIVEN PUMP AFW-G-1OW FT START ONDEMAND AFW 
L-AV3110---P .793E-03 .300E-02 AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-AV113----P .543E-03 .300E-02 AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
L-AV2620--- P .543E-03 .300E-02 AIR-OPERATED VLV CV-2620 FT OPEN ON DEKAND-AFW 
UTSEB3-----K .527E-03 .291E-02 MISSILE RELATED RACEWAY FAILURE 
L-MPG10W---M .402E-03 .370E-02 PUMP AFW-G-1OW DOWN DUE TO MAINTENANCE 
U-DGDSD ---- M .349E-03 .660E-02 DSO DIESEL DOWN DUE TO MAINTENANCE 
L-AVFCVS---W .337E-03 .500E-04 OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs 
L-SV3110---J .216E-03 .100E-02 SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
UTDSD1-----K .204E-03 .203E-02 MISSILE RELATED RACEWAY FAILURE 
L-MPG10W-1DR .155E-03 .720E-03 MTR-ORIVEN PP AFW-G-10W FT RUN FOR 24 HOURS AFW 
UTDSD------K .148E-03 .392E-2 DSD DIESEL FAILURE DUE TO MISSILE IMPACT 
LTPPSUCG1OWK .141E-03 .654E-03 FAILURE OF AFW PUMP G-10W SUCTION DUE TO TORNADO MISSILES 
L-C21A404--N .113E-03 .300E-02 BKR (CONTROL) 4160V 1A404 FT CLOSE ON DEMAND 
L-MXA4S2---V .113E-03 .300E-02 OPER. FAILS TO OPERATE MAN. SWITCH A4S2 W/O PROC.  
K-ASAFAS2--I .101E-03 .500E-02 AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
K-ASAFWAS--U .101E-03 .300E-02 OPERATOR FAILS TO MANUALLY ACTUATE AFWAS PER PROCEDURE 
L-PC8------J .847E-04 .130E-02 PRESSURE CONTROLLER PC- FAILS 
LTPPAFWPUMPK .788E-04 .121E-02 FAILURE OF AFW PUMP GlO/GlOS PIPING DUE TO TORNADO MISSILES 
U-IRYV3O-TDI .755E-04 .200E-02 INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H



AFWS Importance Summary 

F' 4 Tornado - LOOP 

R1 08-89-14-028



Page 1 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 5.076E-01 

This file was created on 4-12-1990 at 17:10:23 

Basic F-V Event 
Event Importance Probability Description 

UTVENTBLD77Z .985 .500 WIND RELATED WALL FAILURE - VENT BLDG IMPACTS RACEWAYS 
UT22-------Z .966-02 .740 WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
L-TPG1O----M .671E-02 -320E-01 TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
UTCR-ROOF63K .540E-02 .274E-02 MISSILE RELATED RACEWAY FAILURE 
U-DGDSD--1DR .424E-02 .552E-01 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UTSEB1-----K .297E-2 .151E-02 MISSILE RELATED RACEWAY FAILURE 
LTPPAFWSUPLK .288-02 .146E-02 AFW SUPPLY PIPING FAILS FOR ALL AFW PUMPS DT TORNADOS 
UTWPC------K .278-02 .141E-02 MISSILE RELATED RACEWAY FAILURE 
UTVENTBLD77K .270E-02 .137E-02 MISSILE RELATED RACEWAY FAILURE 
U-DGDSD----V .229E-02 .300E-01 OPERATOR FAILS TO START DSO DIESEL 
UTEPC------K .217-02 .110-02 MISSILE RELATED RACEWAY FAILURE 
U-DGDSD----S .191E-02 .250E-01 DIESEL GENERATOR DSD FT START ON DEMAND 
L-TPG10----Y 153E-02 .240 OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-10 
L-TPG10----S .153E-02 .300E-01 TURBINE DRIVEN PP AFW-G-1O FT START ON DEMAND-AFW 
LTPPAFWFEEDK .599E-03 .304E-03 FAILURE OF DISCHARGE PIPING TO ALL THREE SO'S DT TORNADOS 
L-AV113----P .554E-03 .300E-02 AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
L-AV2620-- -P 554E-03 .300E-02 AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
U-DGDSD---- -M 460E-03 .660E-02 050 DIESEL DOWN DUE TO MAINTENANCE 
UTDSD1-----K .436-03 .256-02 MISSILE RELATED RACEWAY FAILURE 
UTDSD-- K .326-03 .494-02 DSD DIESEL FAILURE DUE TO MISSILE IMPACT 
LTPPAFWPUMPK 246E-03 .53E-02 FAILURE OF AFW PUMP G1O/GlOS PIPING DUE TO TORNADO MISSILES 
L-AV3110---P .232E-03 .300E-02 AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-MPG10W---S .232E-03 .300E-02 MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
L-PC8------J .209-03 130E-02 PRESSURE CONTROLLER PC-8 FAILS 
L-MXA4S2---V .171E-03 .300E-02 OPER. FAILS TO OPERATE MAN. SWITCH A4S2 W/O PROC.  
L-C21A404--N .171E-03 .300E-02 BKR (CONTROL) 4160V 1A404 FT CLOSE ON DEMAND 
L-SV2620---P .161E-03 .100E-02 SV-2620 FAILS TO OPEN RANDOMLY 
LTPPAFWG10WK .158E-03 205E-02 FAILURE OF AFW PUMP G-10W PIPING DUE TO TORNADO MISSILES 
UTSEB2-----K .117-03 .731E-03 MISSILE RELATED RACEWAY FAILURE 
U-IRYV30-1DI .114E-03 .2008-02 INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 
L-AVFCVS-- -W .985E-04 .500E-04 OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVS 
L-MPG10W---M .962E-04 .370E-02 PUMP AFW-G-1OW DOWN DUE TO MAINTENANCE 
L-SV3110---J .630E-04 .100E-02 SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
LTPPSUCG10WK .519E-04 .823E-03 FAILURE OF AFW PUMP G-10W SUCTION DUE TO TORNADO MISSILES 
L-MPG10W-1DR .4548-04 .720E-03 MTR-DRIVEN PP AFW-G-1OW FT RUN FOR 24 HOURS AFW 
K-ASAFAS2--I .296E-04 .5008-02 AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
K-ASAFWAS--U .2968-04 .300E-02 OPERATOR FAILS TO MANUALLY ACTUATE AFWAS PER PROCEDURE 
UTSE3-TK .295E-04 .367L-03 MISSILE RELATED RACEWAY FAILURE



AFWS Importance Summary 

F' 4 Tornado - PT 
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Page 1 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 5.068E-01 

This file was created on 4-12-1990 at 17:06:17 

Basic F-V Event 

Event imortance Probability Description 

UTVENTBLD77Z .987 .500 WIND RELATED WALL FAILURE - VENT BLDG IMPACTS RACEWAYS 
UT22-------Z .640E-02 .740 WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
UTCR-ROOF63K .541E-02 -274E42 MISSILE RELATED RACEWAY FAILURE 
L-TPG10----M .489E-02 .320E-01 TURBINE DRIVEN PUMP AFW-G-1O DOWN DUE TO MAINTENANCE 
U-OOSDG&E--Z 467E-02 .500 SDG&E LINE UNAVAILABLE 
UTSE81-*K .298-02 .151E-02 MISSILE RELATED RACEWAY FAILURE 
U-DGDSD--1DR .292E-02 .552E-01 DIESEL GENERATOR DSO FT RUN FOR 24 HOURS 
LTPPAFWSUPLK .288E-02 .146E-02 AFW SUPPLY PIPING FAILS FOR ALL AFW PUMPS DT TORNADOS 
UTWPC------K .278-02 .141-02 MISSILE RELATED RACEWAY FAILURE 
UTVENTBLD77K .270E-02 .137E-02 MISSILE RELATED RACEWAY FAILURE 
UTEPC------K .217E-02 .1E-02 MISSILE RELATED RACEWAY FAILURE 
U-B32SDGE--V .173E-02 .200 OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SDG&E LINE W/O PROC.  
U-DGDSD----V .155E-02 .300E-01 OPERATOR FAILS TO START DSO DIESEL 
U-DGDSD----S .125E-02 .250E-01 DIESEL GENERATOR 050 FT START ON DEMAND 
L-TPG10----Y .104E-02 .240 OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-1O 
L-TPG10----S .1048-02 .300E-01 TURBINE DRIVEN PP AFW-G-10 FT START ON DEMAND-AFW 
LTPPAFWFEEDK .600E-03 .304E-03 FAILURE OF DISCHARGE PIPING TO ALL THREE SG'S DT TORNADOS 
L-AV113----P .360E-03 .300E-02 AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
L-AV2620--- P .360E-03 300E-02 AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
UTDSD1-----K .270E-03 .256-02 MISSILE RELATED RACEWAY FAILURE 
U-DGDSD ---- M .251E-03 660E-02 DSD DIESEL DOWN DUE TO MAINTENANCE 
L-AV3110---P .232E-03 .300E-02 AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-MPG10W---S .232E-03 .300E-02 MTR-DRIVEN PUMP AFW-G-10W FT START ON DEMAND AFW 
UTDSD------K .18E-03 .494E-02 DSD DIESEL FAILURE DUE TO MISSILE IMPACT 
LTPPAFWG10WK .159E-03 .205E-02 FAILURE OF AFW PUMP G-1OW PIPING DUE TO TORNADO MISSILES 
LTPPAFWPUMPK .148E-03 .153E-02 FAILURE OF AFW PUMP 010/G105 PIPING DUE TO TORNADO MISSILES 
L-PC8 - J .126E-03 .130-02 PRESSURE CONTROLLER PC-a FAILS 
L-AVFCVS--- W .987E-04 .500E-04 OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs 
L-MXA4S2--- V .981E-04 .300E-02 OPER. FAILS TO OPERATE MAN. SWITCH A452 W/o PROC.  
L-C21A404--N .981E-04 .300E-02 BKR (CONTROL) 4160V 1A404 FT CLOSE ON DEMAND 
L-MPG10W---M .964E-04 .370E-02 PUMP AFW-G-10W DOWN DUE TO MAINTENANCE 
L-SV3110---J .631E-04 .1008-02 SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
L-SV2620---P .622E-04 .10E-02 SV-2620 FAILS TO OPEN RANDOMLY 
LTPPSUCG10WK .5208-04 .823E-03 FAILURE OF AFW PUMP G-lOW SUCTION DUE TO TORNADO MISSILES 
U-IRYV30-1DI .467E-04 .2008-02 INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 
L-MPG10W-1DR .455E-04 .7208-03 MTR-DRIVEN PP AFW-G-1OW FT RUN FOR 24 HOURS AFW 
K-ASAFWAS--U .296E-04 .300E-02 OPERATOR FAILS TO MANUALLY ACTUATE AFWAS PER PROCEDURE 
K-ASAFAS2--I .296E-04 .500-02 AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
UTSEB2-----K .295-04 .731-03 MISSILE RELATED RACEWAY FAILURE



AFWS Importance Summary 
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Page 1 04-1-199 System-Level Basic Event Report for TNDLTLF5 Data Fite 04-16-1990 
Top Event: LT-01-01 Top Event Probability: 7.941E-01 

This file was created on 4-12-1990 at 17:19:08 

Basic F-V Event 
Event Importance Probability Description 

UTVENTBLD77Z .995 .790 WIND RELATED WALL FAILURE - VENT BLDG IMPACTS RACEWAYS 
UT22-------Z .867E-2 .930 WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
L-TPG10 ----M .536E-02 .320E1 TURBINE DRIVEN PUNP AFW-G-1O DOWN DUE TO MAINTENANCE 
UTCR-ROOF63K .421E-02 .334E-02 MISSILE RELATED RACEWAY FAILURE 
U-DGDSD--1DR .376E-02 .552E-01 DIESEL GENERATOR 050 FT RUN FOR 24 HOURS 
UTSEB1-----K .232E-02 .184E-02 MISSILE RELATED RACEWAY FAILURE 
LTPPAFWSUPLK .223E-02 .177E-02 AFW SUPPLY PIPING FAILS FOR ALL AFW PUMPS DT TORNADOS 
UTWPC------K .217E-02 .172E-02 MISSILE RELATED RACEWAY FAILURE 
UTVENTBLD77K .210E-02 .167E-02 MISSILE RELATED RACEWAY FAILURE 
U-DGDSD ---- V .203E-02 .300E-01 OPERATOR FAILS TO START DSD DIESEL 
U-DGDSD----S .169E-02 .250E-01 DIESEL GENERATOR 0SO FT START ON DEMAND 
UTEPC------K .169E-02 .134E-02 MISSILE RELATED RACEWAY FAILURE 
L-TPG10----S .121E-02 .300E-01 TURBINE DRIVEN PP AFW-G-1O FT START ON DEMAND-AFW 
L-TPG10----Y .121E-02 .240 OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-1O 
UTSEB3-----K .741E-03 .446E-2 MISSILE RELATED RACEWAY FAILURE 
UTDS1-----K .463E-03 .312E-02 MISSILE RELATED RACEWAY FAILURE 
LTPPAFWFEEDK .462E-03 .367E-O3 FAILURE OF DISCHARGE PIPING TO ALL THREE SG'S DT TORNADOS 
L-AV2620--- P .445E-03 .300E-02 AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
L-AV113----P .445E-03 .300E-02 AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
U-DGDSD ---- M .422E-03 .660E-02 DSD DIESEL DOWN DUE TO MAINTENANCE 
UTDSD------K .385E-03 .602E-02 DSD DIESEL FAILURE DUE TO MISSILE IMPACT 
LTPPAFWPUMPK .266E-03 .185E-02 FAILURE OF AFW PUMP G1O/GlOS PIPING DUE TO TORNADO MISSILES 
L-PC8------J .16-03 .130E-02 PRESSURE CONTROLLER PC-8 FAILS 
L-AV3110---P .165E-03 .300E-02 AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-MPG10W---S .165E-03 .300E-02 MTR-DRIVEN PUMP AFW-G-1OW FT START ON DEMAND AFW 
L-C21A404--N .153E-03 .300E-02 BKR (CONTROL) 4160V 1A404 FT CLOSE ON DEMAND 
L-MXA4S2---V .153E-03 .300E-02 OPER. FAILS TO OPERATE MAN. SWITCH A4S2 W/o PROC.  
LTPPAFWG10WK .136E-03 .248E-02 FAILURE OF AFW PUMP G-10W PIPING DUE TO TORNADO MISSILES 
L-SV2620---P .129E-03 .100E-02 SV-2620 FAILS TO OPEN RANDOMLY 
UTSEB2-----K .115E-03 .892E-03 MISSILE RELATED RACEWAY FAILURE 
L-MPG10W ---M .968E-04 .370E-02 PUMP AFW-G-1W DOWN DUE TO MAINTENANCE 
U-IRYV30-1DI .918E-04 .200E-02 INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 
L-AVFCVS-- -W .630E-04 .500E-04 OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs 
L-SV3110---J .403E-04 .100E-02 SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
LTPPSUCG1OWK .401E-04 .996E-03 FAILURE OF AFW PUMP G-10W SUCTION DUE TO TORNADO MISSILES 
L-MPG10W-10R .290E-04 .720E-03 MTR-DRIVEN PP AFW-G-10W FT RUN FOR 24 HOURS AFW 
K-ASAFWAS--U .189E-04 .300E-02 OPERATOR FAILS TO MANUALLY ACTUATE AFWAS PER PROCEDURE 
K-ASAFAS2--I .189E-04 .500E-02 AFWAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
L-TPG1O--1DR .155E-04 .240E-03 TURBINE DRIVEN PP AFW-G1O FT RUN 24 HOURS-AFW 
LTPPDISG10WK .143E-04 .354E-03 DISCHARGE AND RECIRC PIPING FROM G-1OW FAILS DT TORNADOS 
L-RV2603---N .129E-04 .200E-01 SPRING LOADED VLV PSV-2603 FAILS TO RECLOSE 
L-PC8/113--J .129E-04 .100E-o1 PV2603 OPENS DUE TO FAILURE OF PC8/CV113 GIVEN NSSS TRANSIE 
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Page 1 System-level Basic Event Report for TNDLTTF5 Data File 
04-16-1990 

Top Event: LT-01-01 Top Event Probability: 7.936E-01 

This file was created on 4-12-1990 at 17:15:32 

Basic F-V Event 
Event importance Probability Description 

UTVENTBLD77Z .995 .790 WIND RELATED WALL FAILURE - VENT BLDG IMPACTS RACEWAYS 
UT22-------Z .580E-02 .930 WIND RELATED WALL FAILURE - 480V ROOM IMPACTS RACEWAYS 
U-OOSDG&E--Z .423E-02 .500- SDG&E LINE UNAVAILABLE 
UTCR-ROOF63K .421E-02 .334E-02 MISSILE RELATED RACEWAY FAILURE 
L-TPG10----M .389E-02 .320E-01 TURBINE DRIVEN PUMP AFW-G-10 DOWN DUE TO MAINTENANCE 
U-DGDSD--10R .260E-02 .552E-01 DIESEL GENERATOR DSD FT RUN FOR 24 HOURS 
UTSE81--K .232E-02 .184E-02 MISSILE RELATED RACEWAY FAILURE 
LTPPAFWSUPLK .223E-02 .177E-02 AFW SUPPLY PIPING FAILS FOR ALL AFW PUMPS DT TORNADOS 
UTWPC------K .217E-02 .172E-02 MISSILE RELATED RACEWAY FAILURE 
UTVENTBLD77K .210E-02 .167E-02 MISSILE RELATED RACEWAY FAILURE 
UTEPC------K .169E-02 .134E-02 MISSILE RELATED RACEWAY FAILURE 
U-B32SDGE--V .158E-02 .200 OPERATOR FAILS TO ALIGN SWGR NO. 2 TO SOG&E LINE W/O PROC.  
U-DGDSD----V .140E-02 .300E-01 OPERATOR FAILS TO START DSD DIESEL 
U-DGDSD----S .116E-02 .250E-01 DIESEL GENERATOR DSD FT START ON DEMAND 
L-TPG10---- S .840E-03 .300E-01 TURBINE DRIVEN PP AFW-G-1O FT START ON DEMAND-AFW 
L-TPG10----Y .840E-03 .240 OPERATOR FAILS TO RECOVER AFW PUMP AFW-G-1O 
UTSEB3-----K .505E-03 .446E-02 MISSILE RELATED RACEWAY FAILURE 
LTPPAFWFEEDK .462E-03 .367E-03 FAILURE OF DISCHARGE PIPING TO ALL THREE SG'S DT TORNADOS 
UTDSD1-----K .297E-03 .312E-02 MISSILE RELATED RACEWAY FAILURE 
L-AV113----P .285E-03 .300E-02 AIR-OPERATED VLV CV-113 FT OPEN ON DEMAND AFW 
L-AV2620--- P .285E-03 .300E-02 AIR-OPERATED VLV CV-2620 FT OPEN ON DEMAND-AFW 
U-DGDSD--- -M .218E-03 .660E-02 DS DIESEL DOWN DUE TO MAINTENANCE 
UTDSD------K .199E-03 602E-02 DS DIESEL FAILURE DUE TO MISSILE IMPACT 
L-AV3110---P .165E-03 .300E-02 AIR-OPERATED VLV CV-3110 FT OPEN ON DEMAND-AFW 
L-MPG10W---S .165E-03 .300E-02 MTR-DRIVEN PUMP AFW-G-1OW FT START ON DEMAND AFW 
LTPPAFWPUMPK .156E-03 .185E-02 FAILURE OF AFW PUMP GlO/GlOS PIPING DUE TO TORNADO MISSILES 
LTPPAFWG10WK .136E-03 .248E-02 FAILURE OF AFW PUMP G-10W PIPING DUE TO TORNADO MISSILES 
L-PC8------J .11E-03 .130E-02 PRESSURE CONTROLLER PC- FAILS 
L-MPG10W---M .969E-04 .370E-02 PUMP AFW-G-10W DOWN DUE TO MAINTENANCE 
L-C21A404--N 914E-04 .300E-02 BKR (CONTROL) 4160V 1A404 FT CLOSE ON DEMAND 
L-MXA4S2 ---V .914E-04 .300E-02 OPER. FAILS TO OPERATE MAN. SWITCH A4S2 W/O PROC.  
L-SV2620---P .775E-04 .100E-02 SV-2620 FAILS TO OPEN RANDOMLY 
L-AVFCVS-- -W .630E04 .500E-04 OPER INADVERTENTLY CLOSES AFW FLOW CONTROL VALVES-FCVs 
UTSEB2-----K .576E-04 .892E-03 MISSILE RELATED RACEWAY FAILURE 
U-IRYV30-1DI .525E-04 .200E-02 INVERTER YV30 LOW OR NO OUTPUT SIGNAL W/I 24 H 
L-SV3110---J .403E-04 AOOE-02 SOLENOID VALVE SV-3110 FAILS TO DE-ACTUATE 
LTPPSUCG10WK .402E-04 .996E-03 FAILURE OF AFW PUMP G-10W SUCTION DUE TO TORNADO MISSILES 
L-MPG10W-1DR .290E-04 .20E-03 MTR-DRIVEN PP AFW-G-1OW FT RUN FOR 24 HOURS AFW 
K-ASAFWAS--U .89E-04 .300E-02 OPERATOR FAILS TO MANUALLY ACTUATE AFWAS PER PROCEDURE . K-ASAFAS2--I .189E-04 500E-02 AFUAS 2 FAILS TO PROVIDE ACTUATION SIGNAL 
LTPPDISG1TWK E43E-04 .354E-03 DISCHARGE AND RECIRC PIPING FROM G-1OW FAILS DT TORNADOS 
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