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Response to: Request For Additional Information Regarding BAW-2441, "Risk-Informed 
Justification For LCO End-State Changes" 

Question #I 
RG 1.177 requires that risk related Technical Specification (TS) changes address potentially 
high risk plant configurations that should be avoided/considered (Tier 2 constraints). BA W- 
2441 does not address these considerations; recommend that Tier 2 considerations be 
addressed. 

Response To Question # 1 
The risk-informed evaluation in BAW-244 1 relies upon the plant-specific configuration risk 
management programs (CRMP) that are required by the Maintenance Rule (lOCFR50.65). The 
B&W Owners Group (B&WOG) plant programs for configuration risk management provide 
reasonable assurance that risk-significant plant equipment outage configurations will not occur 
when equipment beyond the affected Limiting Condition for Operation (LCO) is taken out of 
service at the same time. The CRMP ensures that the risk impact of out-of-service equipment is 
appropriately evaluated prior to performing any maintenance activity. 

The plant-specific implementations of CRMP involve identification of potentially high-risk 
configurations that could exist when equipment is taken out of service simultaneously. In the 
case of the subject LCOs, that equipment may include the redundant train(s) of safety equipment, 
and associated support or dependent systems. It also includes any equipment out of service that 
could increase the likelihood of a challenge to the affected safety systems. The TSs already 
recognize the higher risk associated with more than one train of a safety system out of service; 
however, it is noteworthy that some of the mitigation equipment that the Modes 4 and 5 risk 
assessments have credited is not required by the TSs to be available below Mode 4. In addition 
to the protections provided by TSs in Mode 4, the CRMP ensure that the B&WOG utilities will 
evaluate defense-in-depth prior to taking equipment out of service coincident with the affected 
LCOs. The B&WOG commitments to their plant-specific CRMP satisfy the Tier 2 and Tier 3 
requirements of Regulatory Guide 1.177. 
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Response to: Request For Additional Information Regarding BAW-2441, "Risk-Informed 
Justification For LCO End-State Changes" 

Questions # 2,3 and 7 
As justification for the proposed change of the end-state from Mode 5 within 36 hours to 
Mode 4 within 12 hours for LCO 3.3.5 (ESFAS Instruments) Required Action 8.2.3 and LCO 
3.3.6 (ESFAS Manual Initiation) Required Action 8.2, the "Basis for Proposed End-state" 
section states that when operating in Mode 4 there are more mitigation systems available to 
respond to initiating events that could challenge RCS inventory or decay heat removal than 
when operating in Mode 5. 

Please provide a comparison of the availability of the mitigating systems (e.g., high pressure 
injection and emergency feedwater system) between Modes 4 and 5 operations. 

Response To Questions # 2.3 and 7 
Note: Plant outage planners are expected to provide for contingencies when 
equipmenthystems important to reactor coolant system (RCS) make-up and core heat 
removal are removed from service, i.e., make appropriate use of the configuration risk 
management requirements of the maintenance rule (1 OCFR50.65). The following 
discussions are based only on equipment/systems availability for the stated plant 
operating states in order to clarify their understanding. 

Decay Heat Removal Considerations I 
Decay Heat Removal Considerations - Mode 4 
When in Mode 4 not on shutdown cooling (SDC)', reactor coolant pumps (RCPs) will be in 
service and the steam generators (SGs) will be removing core energy; the SDC system (also 
known as the decay heat removal system, DHR) is available as a backup method of core cooling. 

In this plant condition, there are two trains of condensate/feedwater available to provide feed to 
the SGs; one is in service and one is in standby. In addition, for all but Davis-Besse (DB), there 
is also at least one [onsite standby power source] powered motor-driven emergency feedwater 
(EFW) pump available. Davis-Besse has a motor-driven feed pump and startup feed pump that 
are powered from [onsite standby power source] via manual control room power alignment 

For Davis-Besse, when Mode 4 is entered, SDC is aligned in parallel with forced RCS flow SG operation to 
accommodate low-temperature overpressure (LTOP) concerns. A relief valve in the SDC system serves to 
prevent overpressure of the RCS for LTOP control versus the pilot-operated relief valve (PORV) for all other 
plants. 
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Justification For LCO End-State Changes" 

operations. For all plants, turbine-driven EFW pumps are available given that SG steam 
conditions are adequate2 or an auxiliary steam supply is available. 

While in this plant operating condition, a loss of feedwater (FW) can be mitigated via use of 
standby condensate/feedwater train, motor-driven EFW pumps, and turbine-driven EFW pumps. 
Should all of these systems become unavailable, then the SDC system can be used. 

Decay Heat Removal Considerations - Mode 5 
Prior to entering Mode 5, the RCPs are shutdown; net positive suction head becomes too low for 
continued operation. Once the RCPs are shutdown, the SGs are no longer in use as heat sinks for 
the RCS; the SDC system removes all of the core heat.. In this situation, if all SDC is lost, return 
to use of SGs can provide a means of restoring controlled core heat removal. However, as long 
as the RCPs are shutdown, the SGs are not immediately available for core heat removal. In 
addition, the further the cooldown proceeds, i.e., toward Mode 5 (< 200"F), the more time 
required to re-establish appropriate RCS conditions for RCP restart. Hence, the ability to 
immediately use SGs for core heat removal decreases as cooldown progresses. The SGs could 
be used in the natural circulation mode. However, this mode may not be immediately available 
if SGs are not operable (e.g., low SG pressure makes steam-driven feed pumps unavailable and 
the SGs may not be intact), or a significant reactor coolant (RC) heatup may be necessary to 
develop appropriate hydraulic heads for natural circulation (NC). Also, once in Mode 5, 
condensate/feedwater trains would not be available due to outage dependent realignments and/or 
maintenance requirements (systems may be disassembled). 

Given these constraints, attempts to use SGs in Mode 5 would depend largely on motor-driven 
EFW pumps (or in Davis-Besse's case a motor-driven feed or startup pump). That is, SG(s) (if 
intact with RCS filled) will have very low pressure, near atmospheric, thus preventing use of 
turbine-driven feed pumps. 

The Mode 5 probabilistic risk assessment (PRA) models used in BAW-2441 are conservative 
with respect to comparison of Mode 4 and Mode 5 risk, because they assume that while in Mode 
5 ,  the plant stays in the most-favorable plant operating state for availability of the SGs (i.e., SGs 
intact and RCS filled), even though this is not required by the Technical Specifications. 

Turbine-driven EFW Pumps 
Davis-Besse: At the low end of operation of the turbine-driven auxiliary feedwater (AFW) (EFW at other 
plants) pumps, i.e., 43 psia steam inlet pressure, each pump will provide a flow rate - 200 gpm to a SG. 
Mode 4 is entered at 5 280°F or a SG pressure of 49 psia. Because of this, on Mode 4 entry, these pumps can 
be used on a continuous basis as long as cooldown to Mode 5 is not initiated. However, the DB Mode 4 
probabilistic risk assessment (PRA) model is conservative and assumes that the turbine-driven EFW pumps are 
unavailable unless the auxiliary boiler is on line. 

All Other Plants: All other plants have typical low end EFW turbine-driven pump conditions of - 30 psia. 
Mode 4 entry conditions for these plants are 5 280°F and 5 250°F (Oconee), which corresponds to 49 psia and 
30 psia respectively. Because of this, on Mode 4 entry, these pumps can be used on a continuous basis as long 
as cooldown to Mode 5 is not initiated. However, the PRA model used in BAW-2441 for the generic non-DB 
plant is conservative and assumes that the turbine-driven EFW pump is unavailable in Mode 4 (and does not 
credit the auxiliary boiler). 
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FW System I Likely To Be Available In Mode 4 
CondensateIFeedwater X 
Motor-driven Feedwater Pumps X 
Turbine-driven Feedwater Pumps X 

Decay Heat Removal Considerations Summary 
The following table provides the likelihood of feedwater systems being available during Mode 4 
and 5 operations: 

Likely To Be Available In Mode 5 

X 

RCS Inventory Considerations 

RCS Inventory Considerations - High Pressure Iniection (HPI') 
HPI is available in Mode 4 for all plants; this may be on a standby basis or a manual operations 
basis. 

When entering Mode 4, HPI is in the standby mode for DB, Crystal River (CR 3 ) ,  and Oconee3. 
For Three Mile Island (TMI), due to higher RCS temperature LTOP limits, HPI is in a 
deactivated mode, but remains available on a manual operations basis. Thus, when operating in 
Mode 4 above the RCS LTOP temperature limits, HPI is available-on a standby basis for 
Oconee, CR 3 and Davis-Besse and on a manual operations basis for TMI. Once cooldown 
proceeds in Mode 4 below the LTOP temperature limits, then HPI may be available on a standby 
basis for Davis-Besse4 and is available on a manual operations basis for the other plants. Thus, 
when in Mode 4, HPI is available to provide RCS make-up, if necessary. The PRA models used 
in BAW-2441 are conservative and assume that the HPI pumps at all of the plants are 
deactivated in Mode 4 and require manual action to initiate. 

When in Mode 5 ,  RCPs are off and RCS conditions allow shutdown of systems that provide RCP 
seals. For all plants except Davis-Besse, the HPI and Makeup (MU) pumps are one in the same. 
Thus, when in Mode 5 ,  the Makeup and Purification System, which includes the MU (HPI) 
pumps will be secured when RCP seals are no longer needed. After this point, these systems 
may or may not be available based on outage dependent realignments/disassembly for 
maintenance/surveillance purposes. 

At Davis-Besse, the HPI and MU systems are independent. For this reason, Mode 5 operations 
at Davis-Besse may allow for use of HPI pumps further into the cooldown depending on outage 
requirements, e.g., the need to realigddisassemble HPI systems for maintenance/surveillance 
purposes. In general, it is expected that the HPI system at Davis-Besse has a greater likelihood 
of being available in Mode 5 ,  than for other plants. 

ANO-1 did not participate in this project, and is therefore not included in this discussion. 
Davis-Besse uses a relief valve on the SDC system for LTOP pressure control. This valve can pass full HPI 
flow while preventing RCS pressure from increasing beyond LTOP limits. For this reason, HPI need not be 
deactivated at Davis-Besse when its LTOP RCS temperature limit is reached. 

3 

4 
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For the PRA models used in BAW-2441, the HPI pumps are assumed to be available in Mode 5 
(on a manual operations basis), because this is the most conservative assumption with respect to 
comparison of Mode 4 and Mode 5 risk. If the HPI pumps are not available in Mode 5, then the 
PRA results would indicate an even larger contrast between the Mode 4 and Mode 5 risk than 
shown in this risk assessment. 

HPI - Summary 
At all plants HPI is considered to be available when operating in Mode 4 on either a standby or 
manual operations basis. This is contrasted by operations in Mode 5, where HPI is unlikely to be 
available for all plants except Davis-Besse once RCP seals are no longer needed; at Davis-Besse, 
HPI may be available in Mode 5 since these pumps do not supply RCP seals and may remain in 
standby. 

RCS Inventory Considerations - Low Pressure Ini ection (LPI) 
When operating in Mode 4, one train of LPI' will be operable (i.e., in standby or able to be 
realigned to ECCS mode); the other train is not required and therefore may only be available on 
a delayed manual operations basis. This is contrasted with operations in Mode 5,  where LPI is 
not required and therefore may not be available other than on a delayed basis due to potential 
need to realignheassemble from maintenance/surveillance conditions. 

For the PRA models used in BAW-2441, LPI is assumed to be available in Mode 5 (on a manual 
operations basis) even though it is not required by Technical Specifications, because this is the 
most conservative assumption with respect to comparison of Mode 4 and Mode 5 risk. 

LPI - summary 
In Mode 4, one LPI train will be available for RCS makeup, if necessary. In Mode 5 ,  due to 
maintenance/surveillance considerations, LPI may not be available except on a delayed basis; 
depending on conditions, i.e., system may be disassembled, such delays can be lengthy. 

DHR and Low Pressure Injection (LPI) are essentially the same systems. When aligned as DHR, the system 
provides core cooling via heat exchangers to the plant's ultimate heat sink. When aligned as LPI, the system 
adds inventory to the RCS. Having DHR (LPI) available means one train is operable in Mode 4, i.e., it can be 
manually realigned to the LPI mode. 
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Response to: Request For Additional Information Regarding BAW-2441, "Risk-Informed 
Justification For LCO End-State Changes" 

Questions # 4,4.a, 4.b, 8, 8a and 8b 
In the "Basis for Proposed End-state" section, it provides a justification for the proposed 
change to allow for continued operation in MODE 4 by deleting the end-state of MODE 5 
within 24 hours for LCO 3.4.6 (RCS Loops -Mode 4) Required Action A. 2 when one required 
loop is inoperable, and if one DHR loop is operable. It states that, "When operating in MODE 
4 if both RCS loops and one DHR loop [are] inoperable, the existing LCO requires cooldown 
to Mode 5. In this situation, SGs are available for core heat removal and transpotf via NC in 
Mode 4 without the need for significant RCS heatup. " 

a. Is the definition of RCS loop inoperability restricted to the situation in which a RCP is 
inoperable, or does it include unavailability of a SG , such as main feedwater and EFW not in 
operation? 

b. For the situation for which the RCS loop inoperability is due to SG unavailability (with or 
without RCP inoperability), should the required action be the initiation of EFW to make a SG 
available for decay heat removal via forced circulation or NC depending on operability of 
RCPs? Should the proposed deletion of Required Action A.2 end-state be modified to require 
the verification of or initiation of action immediately to make at least one SG available? 

Response To Questions # 4,4.a, 4.b, 8,8a and 8b 
The proposed deletion of Required Action A.2 from LCO 3.4.6 RCS Loops - MODE 4 is based 
on the plant condition where only one of the four required RCS Loops is available and that loop 
is a DHR system. Thus, in this condition, core heat is being removed via the available DHR 
system with both SG loops and the other DHR system loop not available. 

In accordance with the basis for this LCO, i.e., B 3.4.6 RCS Loops - MODE 4, the intent of the 
LCO is to provide forced flow from at least one RCP or one DHR pump for decay heat removal 
and transport. This intent inherently includes operability of SG and/or DHR systems. In order to 
accommodate this intent, the Improved Standard Technical Specifications provide the following 
LCOs that address operability of SG and DHR systems while in Mode 4: 

3.7.4 Atmospheric Vent Valves (AVVs) 
3.7.5 Emergency Feedwater (EFW) System 
3.7.6 Condensate Storage Tank (CST) 
3.7.7 Component Cooling Water (CCW) System 
3.8.8 Service Water System (SWS) 

To further address loss of SG and DHR systems while in MODE 4, Required Action A.l of the 
LCO of interest, i.e., 3.4.6 RCS Loops - MODE 4 prescribes a completion time of immediate to 
"Initiate action to restore a second loop to OPERABLE status.1t Thus there is already a 
requirement (within Required Action A. 1) to immediately take action to restore a SG system to 
operable status in the event action is not already underway as a result of the LCOs listed above. 
For this reason, there is no need to modify Required Action A.2 (of LCO 3.4.6) to provide such 
actions. 
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Response to: Request For Additional Information Regarding BAW-2441, "Risk-Informed 
Justification For LCO End-State Changes" 

With respect to the risk analysis, the calculations that were performed originally for BAW-244 1 
assumed that the plant was in this LCO due to loss of forced flow from the RCPs, in other words, 
natural circulation cooling via the SGs was still possible. Because of this request for additional 
information (RAI), the PRA models for this LCO have been revised, and the risk results 
presented in this submittal (i.e., RAI responses) now assume that when in this LCO, that no SG 
cooling is available, in addition to unavailability of one DHR train. 
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Response to: Request For Additional Information Regarding BAW-2441, "Risk-Informed 
Justification For LCO End-State Changes" 

B.l Be in MODE 3. 

AND 

B.2 Be in MODE 4. 

Questions # 5 and 9 
The proposed change is to replace the end-state of LCO 3.5.4 (BWST) associated with the 
boron concentration requirement from Mode 5 within 36 hours to Mode 4 within 12 hours. 
However, Required Action E.2 in the table on Page 45 specifies that the plant be in 
Mode 5 within 36 hours for Condition E, which states that "Required Action and associated 
Completion Time not met. " Since Required Action E.2 is for the Conditions of BWST borated 
water temperature and volume not within their limits, should Condition E be modified to 
"Required Action and associated Completion Time for Conditions other than Condition A not 
met"? 

6 hours 

12 hours 

Response To Questions # 5 and 9 
The table on page 45 is in error; it does not correctly reflect that Condition E should be modified 
to acknowledge that BWST water temperature and volume are not included in the requested 
change. The following revised ACTIONS table provides the proposed method to address this 
situation: 

C.l Restore BWST to 
OPERABLE status. 

CONDITIONS 

8 hours 

A. BWSTboron 
concentration not within 
limits. 

D.l Restore BWST to 
OPERABLE status. 

B. Required Action and 
associated Completion 
Time of Condition A not 
met. 

1 hour 

C. BWST water temperature 
not within limits. 

E.l Be in MODE 3. 

AND 

E.2 Be in MODE 5. 

D. BWST inoperable for 
reasons other than 
Conditions A or C. 

6 hours 

36 hours 

E. Required Action and 
associated Completion 
Time of Condition C or D 
not met. 

A.l Restore BWST to 8 hours 
OPERABLE status. 
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Questions # 6 and 10 
The lower limit for the BWST boron concentration specified in SR 3.5.4.3 was established to 
ensure that, following a LBLOCA, the reactor will remain shutdown in the cold condition 
following mixing of BWST and RCS water, and the upper limit is to avoid boric acid 
precipitation from the core. In "Basis for Proposed End-state" section for LCO 3.5.4, it states 
that the boron concentration limit is very conservative with shutdown margin in excess of 
approximately 9%, and that deviations in boron concentration will be relatively slow and small 
and boric acid addition systems would normally be available. However, LCO Condition A 
only specifies "6 WST boron concentration not within limits" without specifying the maximum 
deviations. 

Please provide the maximum allowable deviations, including justifications and bases, from 
both lower and upper boron concentration limits that the stated justifications as the basis for 
proposed end-state of Mode 4 remain valid, and propose change to Required Action 
consistent with the maximum allowable deviations. 

Response To Ouestions # 6 and 10 
The requested change to LCO 3.5.4 is to allow for Mode 4 operation if boron concentration is 
outside the operating limits for a period greater than 8 hours and create a new action to maintain 
the current end state for other inoperabilities. The justification for this position lies in the 
reasons for the high and low boron limits. 

The low BWST boron concentration limit is based on postulated Mode 1 large break LOCAs that 
assume that all rods remain withdrawn from the core following initiation of the event. However, 
upon entry into Mode 3, the reactor is shutdown (i.e., the core is subcritical - rods are inserted) 
and maintained shutdown by operating procedures and other administrative controls. When in 
Mode 4, the large break LOCA, which is the event of concern relative to the BWST low boron 
limit, is of very low probability. Also, decreases in BWST boron concentration, owing to the 
large amount of BWST water and the low capacity of associated dilution systems, will be slow, 
thus allowing ample time for operator recognition and restoration. 

The high BWST boron concentration limit is also based on postulated Mode 1 large break 
LOCAs. For these LOCAs, boron is postulated to concentrate in the core with the time to 
implement actions that prevent coolant flow channel blockage being dependent on the initial 
power level; the higher the initial power level, the shorter the time available. Again, on entry 
into Mode 3, the reactor is shutdown and maintained shutdown with the event of concern, i.e., 
large break LOCA, being of very low probability once in Mode 4. Due to the low power levels 
associated with Mode 4, there will be ample time to establish boron dilution flow paths should 
the need arise. 

In the event the high or low BWST boron concentration limit is exceeded when in Mode 4, 
operators will take the necessary actions to restore boron concentrations to within the existing 
limits; this is no different from the existing LCO. The only difference is that the operator is not 
required to enter Mode 5. In summary, this change is acceptable because the reactor will be 
shutdown (subcritical with rods inserted), core power level will be low and there is a very low 
probability of occurrence of a large break LOCA when in Mode 4. The impact from marginally 
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high or low boron concentration deviations (i.e., from prescribed limits) that might occur during 
operator action to restore such concentrations, has a negligible risk impact, especially when 
considering the limited time interval of such deviations. For these reasons, no additional specific 
delineation of deviations from limits is considered necessary. 
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Question # 11 
The submitted information does not provide sensitivity studies investigating the robustness of 
the results to uncertainties in data and modeling assumptions. Examples of potential 
uncertainties in data used during Modes 3, 4 and 5 are initiating event frequencies, recovery 
probabilities and common cause failure probabilities. This type of data are usually taken from 
the power operation risk models and adjusted to reflect the different shutdown conditions 
(e.g., LOCA) frequencies are often assumed to be one or two orders of magnitude lower in 
Mode 4 than in Mode I ,  due to the reduced RCS pressure. Such adjustments may not 
always be conservative and at times may include significant uncertainties. An example of 
potential non-conservative modeling assumption during Mode 4 (while on SG cooling) is the 
modeling of RCP seal LOCAs. Please investigate the robustness of the quantitative risk 
assessment results and provide your findings, including supporting discussions, for the staff's 
re view. 

Response To Question # 11 
The risk model for Mode 3 was created by making adjustments to the Mode 1 (at-power) PRA 
model as described in this RAI. However, Mode 3 is a transition mode, and the risk from that 
mode is the same regardless of whether going to the current end state (Mode 5 )  or the requested 
end state (Mode 4). Therefore the response to this RAI will address Modes 4 and 5.  In the DB 
shutdown PRAY which was used as a basis for the analysis in BAW-244 1 , the models for Modes 
4 and 5 were not created by making adjustments to the at-power PRA. Separate PRA models 
were created for Modes 4 and 5. Various features of these PRA models and their sensitivities are 
discussed in the responses to these M I S .  

Before discussing data sensitivities, it is useful to present the base case (i.e., no sensitivity) core 
damage frequency (CDF) results for each of the modeled LCOs, as well as the no-LCO case. 
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B. AC vital bus inoperable 
C. DC distribution subsystem inoperable 

4.44e-5 
4.60e-5 

3.8.7 Inverters A. One inverter inoperable 4.44e-5 
3.4.6 RCS loops-Mode 4 A. One RCS loop inoperable 4.47e-3 

Base Case Results Using DB Shutdown PRA 
I CDF of End State (&-yr) 

Tech Spec I Condition I Mode4 I Mode5 

5.62e-5 
1.42e-4 
5.62e-5 
4.83e-3 

Base Risk I NoLCO I 3.37e-6 I 1.18e-5 
3.7.7 ccw I A. One CCW train inoDerable I 7.60e-5 

Note for Tables 

Note 1: The results for the cases “one offsite circuit inoperable” and “two offsite circuits inoperable” may be 
optimistic because the plant requires the emergency diesel generator(s) (EDGs) associated with the affected 
power division to be normally running (as well as the corresponding EFW pumps) while in the LCO. That 
improves the risk. However, the PRA model does not completely accommodate these LCOs because it does not 
include failure of the EDGs as an initiating event. Since the PRA model did not anticipate failure of EDGs as 
an initiating event, certain cut sets involving EDG run failures are underestimated. However, failure of all of 
the EDGs while in these LCOs will affect both Mode 4 and Mode 5 uniformly and add equally to both CDF 
estimates. Hence, the relative comparisons between Mode 4 and Mode 5 for these LCOs are valid. 

Sensitivity to Initiating Event Frequency for Loss of RCS Inventory 
In the PRA models for Mode 4 and Mode 5 initiating event frequencies for loss of RCS 
inventory are broken out into events occurring inside or outside of the Reactor Building (RB). 
RCS leaks less than about 100 gpm are not considered significant unless at mid-loop operation 
(which is not applicable for this submittal because the requested Mode 4 end state does not 
involve mid-loop operation, and the PRA model for the current Mode 5 end state assumes the 
plant is in the beginning of Mode 5 before RCS drain down). The initiating event frequencies 
used are shown in the table below6. Since DB aligns the RCS to SDC in Mode 4, and the end 
state RCS pressures are similar, the same initiating event frequencies are used for both Modes 4 
and 5. The dominant contributors to the loss of inventory initiating events are failed open relief 
valves on the DHR (ie., SDC) lines. The flow rate for failure of the relief valve inside the RB is 
estimated at 100 to 200 gpm, and the relief valve outside the RB.is estimated at 400 gpm. 

The LOCA Frequency for Mode 4 and 5 for Davis-Besse loss of coolant initiating event was obtained from Wells, 
J., et al., “An Analysis of Loss of Decay Heat Removal Trends and Initiating Event Frequencies (1989-1998);’ EPRI 
Report TR-113051, October 1999. 

6 
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Large Loss of RCS Inventory Inside the Reactor Building 
Large Loss of RCS Inventory Outside the Reactor Building 

Mode4 Mode5 
8.41e-3/yr 8.41e-3/yr 
1.26e-2/yr 1.26e-2/yr 

The loss of inventory initiating event frequencies used in the DB Mode 4 and Mode 5 PRA 
models are much higher than the corresponding LOCA frequencies used in Mode 1 or Mode 3. 
By comparison, the LOCA frequencies used in the at-power (Mode 1) PRA for DB are: large 
LOCA 5e-6/yr, medium LOCA 4e-5/yr, small LOCA 5e-4/yr. The DB Mode 3 PRA model uses 
the Mode 1 values divided by 7.5. 

. 

For DB, the loss of inventory frequency difference between Modes 4 and 5 may be small, and in 
the PRA model it was assumed to be the same. Therefore, a sensitivity run was made to 
determine the impact upon the results if the Mode 4 loss of inventory frequency is significantly 
worse than in Mode 5.  A set of runs was made with the Mode 4 loss of inventory frequencies 
increased by a factor of 5 and the Mode 5 frequencies left the same. This sensitivity case (see 
tables below) shows the robustness of the results even if the frequency of these initiating events 
is significantly worse in Mode 4 than Mode 5.  

Mode4 Mode5 
Large Loss of RCS Inventory Inside the Reactor Building 4.2 1 e-Yyr 8.41 e-3/yr 
Large Loss of RCS Inventory Outside the Reactor Building 6.30e-2/yr 1.26e-2/yr 

Initiating Event Frequency Sensitivity (DB model) 

Page 13 of 33 



Larne Loss of RCS Inventorv Inside the Reactor Building: 
I Large Loss of RCS Inventory Outside the Reactor Building I 5.4e-3/yr I 1.26e-2/yr I 

Mode4 Mode5 
8.41e-3/vr 8.41e-3/vr 

Large Loss of Inventory Initiating Event Frequencies used in Non-DB 
Loss of Inventorv Sensitivitv Runs 

Large Loss of RCS Inventory Inside the Reactor Building 
Large Loss of RCS Inventory Outside the Reactor Building 

Mode4 Mode5 
4.2 1 e-2/yr 8.41 e-3/yr 
5.4e-3/yr 1.26e-2/yr 
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Initiating Event Frequency Sensitivity (non-DB Model) 

The DB PRA model for Modes 4 and 5 was modified to reflect differences that exist in other B&WOG plants. See 
BAW-2441 and the response to RAI #12-2 for a description of the changes that were made to the DB PRA model so 
that it would be representative for plant configurations such as may exist in the other B&WOG plants. 

7 
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Sensitivity to Initiating; Event Frequency for RCP Seal LOCA 
The representative Mode 4 PRA model (DB) does not include RCP Seal LOCAs. The 
justification for not including RCP seal LOCAs in Mode 4 is: 

0 The likelihood of a seal LOCA is less than at power because the RCS pressure in Mode 4 
is less than in Mode 1. The pressure dissipated by the entire three-stage seal package in 
Mode 4 (where RCS pressure is less than 700 psi) is same or less than the pressure 
dissipated by a single seal stage (i.e., approximately 700 psi) during normal non-faulted 
operation. 
The reduced temperature in Mode 4 decreases the rate of seal thermal degradation 
relative to an event in Mode 1 , which significantly extends the time until seal failure. 
The resulting flow rate from a seal LOCA is much less in Mode 4 due to lower RCS 
pressure and fewer RCPs running, and is expected to be within the capacity of a single 
makeup pump. 

Nonetheless, a sensitivity case was performed where seal LOCA sequences (extracted from the 
Mode 3 PRA model) were put into the Mode 4 model. For the purpose of screening, the operator 
action associated with failure to trip RCPs was given a probability of 1 .O. The Mode 4 model 
was insensitive to the seal LOCA contribution, generating no new cut sets for either the base 
case (no LCO) or any of the LCOs. Core damage from loss of RCP seals requires a transient 
initiating event, failure of the operator to trip the RCPs (screening probability =1 .O), failure of 
seal injection and cooling, and for core damage also failure of either safety injection or 
recirculation. The probability of these sequences is insignificant relative to the generic loss of 
RCS inventory initiating event already included in the model. 

Sensitivity to Initiating; Event Frequency for Transients 
Initiating events for transients in Mode 4 and Mode 5 involve loss of the operating decay 
removal method: either SDC (i.e., the DHR system) or SG cooling, including associated support 
systems (e.g., power, cooling water). For this sensitivity study, the investigation focused on 
initiating events that have the potential to affect Mode 4 risk to a greater extent than Mode 5 risk. 

The loss of feedwater initiating event has the potential to affect Mode 4 risk, since SG cooling is 
the main cooling method in Mode 4. However, the DB Mode 4 risk mo'del was not sensitive to 
the loss of feedwater initiating event frequency. Power system failures were more dominant 
because they have greater potential for affecting backup mitigation systems as well. Therefore, 
the sensitivity analysis for loss of feedwater was run on the modified model that was created to 
show the sensitivity to B&WOG plant differences. The "non-DB" risk model is more sensitive 
to loss of feedwater frequency because that model takes no credit for the auxiliary boiler (thus 
defeating the turbine-driven EFW pump) and takes no credit for the non-safety related pumps 
(such as the startup feed pump). The sensitivity runs shown in the table below increase the loss 
of feedwater initiating event fi-equency by a factor of five (from 0.22/yr to 1. Uyr). This change 
applies to Mode 4 only. Mode 5 results are the same as the base model because there is no loss 
of feedwater initiating event in Mode 5. This sensitivity analysis (see table below) shows that 
the results of the Mode 4 versus Mode 5 end state comparison are robust even considering 
uncertainties in loss of feedwater initiating event frequency. 
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Initiating Event Frequency Sensitivity (non-DB Model) 
5X Increase in (Mode 4) Loss of Feedwater 

Another initiating event that is important to risk is loss of offsite power (LOOP). The LOOP 
initiating event is important because loss of power sequences have the potential to disable the 
preferred, the backup, and the emergency cooling methods, whichever the operating mode. 
Therefore a set of sensitivity cases was run where the loss of offsite power initiating event 
frequency was increased by a factor of five (to 0.5/yr). The initiating event frequency for LOOP 
is the same for both Mode 4 and Mode 5, the value used in the base models (O.l/yr) is higher 
than is typical for at-power operation and is intended for shutdown operating states where 
activity may be occurring in the switchyard. It was applied to Mode 4 as well as Mode 5 under 
the conservative assumption that the proposed end state of Mode 4, when implemented, may see 
the same sort of switchyard activity that otherwise might occur in Mode 5. As expected, the risk 
in both end states is sensitive to loss of offsite power frequency, as the table below shows. 
Dominant cut sets involving LOOP coincident with failure of onsite standby power sources are 
consistently present in most of the runs. However, the relative relationship of Mode 4 to Mode 5 
risk is similar to the base case. Therefore, the uncertainty in LOOP initiating event frequency 
does not affect the robustness of the results. 
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Initiating Event Frequency Sensitivity 
5X Increase in LOOP 

1 CDF of End State URx-vrl I 

Another sensitivity case for transient initiating events is failure of support systems associated 
with cooling. A set of cases was run varying the initiating event frequencies for loss of 
component cooling water (CCW) and service water (SW). The initiating event frequencies for 
loss of CCW and SW pumps were increased by a factor of five. The changes to CCW pump 
failure frequency (from 0.1 14/yr to 0.57/yr) and SW pump failure frequency (from 7.51e-2 to 
0.376/yr). were made simultaneously. The results for Mode 5 were affected more by this 
change than Mode 4, therefore another set of cases were run where the same initiating event 
frequencies were reduced by a factor of five. The results are shown in the set of tables below. 
The results show that uncertainty in the initiating event frequency for loss of cooling water 
support systems does not affect the robustness of results. 
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Tech Spec 
Base Risk 

Initiating Event Frequency Sensitivity 
5X Increase in Loss of CCW and SW 

1 CDF of End State (IRg-vrl I . " I  

Condition Mode4 I Mode5 
No LCO 3.42e-6 1 1.55e-5 

Initiating Event Frequency Sensitivity 
5X Decrease in Loss of CCW and SW 

I CDF of End State (IRg-vr) 1 
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Sensitivity to Recovery Probabilities 
The recovery model in the DB shutdown PRA was examined to determine if there is more 
uncertainty in the recovery probabilities in Mode 4 than the Mode 5. The recovery probabilities 
are based in part on the time available, e.g., until RCS level drops due to boiling and uncovers 
the top of the fuel. The time to boil and uncover the core is a function of the decay heat, which is 
dependent on time since shutdown. The decay heat in Mode 4 is highest during the first 8 to 12 
hours, when the plant is normally cooling down to Mode 5. The risk accumulated during this 
time is the same whether the end state is Mode 4 or Mode 5. After that time the decay heat load 
is the same whether the plant is in Mode 5 or Mode 4. 

The RCS temperature is initially higher in Mode 4, but so is the subcooled margin. Even if the 
time to boil were slightly shorter in Mode 4, this difference is small relative to the time available 
until sufficient inventory boils off to uncover the core. The initial RCS inventory is also the 
same for both end states (assuming the operators have not started draining the RCS once into 
Mode 5).  Therefore, the timing for human reliability analysis for the Mode 4 and Mode 5 end 
states is similar. More importantly, there is no reason to assume that uncertainty differentially 
affects Mode 4 recovery probabilities over Mode 5. Therefore, the sensitivity adjustment was 
applied to both Mode 4 and Mode 5 equally. A set of sensitivity runs was made for both modes 
with all of the failure probabilities for recovery increased by a factor of ten (any that were greater 
than 0.1 were changed to 1 .O). The results are in the table below. The results of the Mode 4 
versus Mode 5 end state comparison are robust even considering order of magnitude 
uncertainties in the recovery probability model. 

Data Sensitivity 
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Sensitivity to Common Cause Failure Probabilities 
A set of sensitivity analysis runs was made with the DB Mode 4 and Mode 5 PRA models to 
investigate sensitivity to common cause failure (CCF) probability. In these runs, all of the CCF 
probabilities were increased by a factor of three. This adjustment was applied to both Mode 4 
and Mode 5 ,  because there is no reason why CCF would favor one end state over the other. 
These adjustments resulted in some very high values for the CCF parameters (i.e., “beta-factors” 
and other “multiple Greek letters”). Typical examples of post-adjustment beta-factors are 0.15 
for HPI pump fails to start, and 0.48 for check valves fail to open. Results are shown in the table 
below, and demonstrate that uncertainty in CCF data does not affect robustness of results. 

Data Sensitivity 
3X Increase in Common Cause Failure Probabilities 

Additional Comments Regarding Sensitivity 
The sensitivity analyses shown above demonstrate that the risk of core damage in Mode 4 is 
favorable compared to the risk in Mode 5,  even if uncertainties are considered. In addition to 
these uncertainties, the adjustment that was made to the DB shutdown PRA model, so that it 
would include features of other B&WOG plants, shows that the results are robust even 
considering differences in certain plant features. These differences are discussed in BAW-244 1, 
and are elaborated on further in the response to RAI #12-2. The alternate risk model not only 
shows the applicability of the Topical Report findings to the other B&WOG plants, it also is a 
sensitivity analysis of sorts because it demonstrates that the impact of some modeling 
assumptions and configuration differences do not affect the conclusions of the topical report. 
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Question # 12-1 
Please provide risk assessment results for each individual LCO and identify any potential high 
risk configurations which must be allowed only in conjunction with risk management actions 
based on approved implementation guidance. The quantitative risk assessment results, in 
terms of core damage frequency (CDF), are provided only as numerical averages of several 
LCOs. In addition, it is stated that the Mode 4 (on SG cooling) end state is associated with 
less risk than the Mode 4 (on shutdown cooling (SDC)) and Mode 5 end states, for all the 
individual LCO conditions for which end state change is proposed. However, this information 
does not provide any insights about potential high risk configurations- that may occur when 
additional equipment, beyond the one associated with the non-met LCO, is inoperable. 
Insights about potential high risk configurations are needed, according to applicable 
regulatory guidance, to identify risk management actions and ensure that the proposed 
changes will be safely implemented. 

Response To Questions # 12-1 
The risk assessment results for each individual LCO have been provided in the response to RAI 
#11. These risk results cover all of the LCOs that could be explicitly modeled in the PRA. As 
explained in BAW-2441, for some of the LCOs, the equipment of interest is not explicitly 
modeled in the PRA for Modes 4 and 5. These systems are not modeled in the PRA because 
they have a negligible or intangible contribution to CDF in these modes (e.g., boron 
concentration, containment). For these LCO conditions, the general trend exhibited by the 
modeled LCOs, and the base case (i.e., no LCO condition) is relied upon. That is, since the base 
case and the modeled system LCOs all show reduced CDF in Mode 4 versus Mode 5, then it is 
logical that the differences in CDF for the m o d e l e d  systems are in the same direction and less 
significant. This taken with the qualitative analysis, supports the assertion that the CDF is better 
in the proposed Mode 4 end state with the RCS on SG cooling than the Mode 5 end state, for all 
of the proposed LCO end state changes. 

Examination of the cut sets for the proposed end state (Mode 4) (see also response to RAI #14) 
provides a general insight into the high risk contributors for the base (non-LCO) case. The table 
below summarizes the top contributors for the LCO cases. Dominant contributors when in the 
LCOs are similar to the base cases, with the most important contributions coming from failures 
of the redundant or functionally redundant systems or trains. Failures that affect normal cooling 
(feedwater) and also backup and emergency cooling methods (i.e., DHR and ECCS) are the most 
important contributors. The most common reasons for those failures are cut sets involving 
LOOP and failure of the diesel generators, because these affect SG cooling as well as back up 
DHR and ECCS cooling. (Similar results would be expected for the plants that have a standby 
onsite power source other than diesel generators, i.e., Oconee). When the reason for being in an 
LCO is inoperability of one train of a safety system, (such as EDG, batteries, CCW, or SWS) 
then CCF of the remaining train(s) is often a risk contributor. Loss of RCS inventory events are 
also important contributors, especially when the LCO reduces the redundancy of the ECCS. 
Examination of the cut sets indicates that the equipment that dominates risk while in these LCOs 
are generally in the systems that are already recognized as important contributors by the TSs and 
for which the conditions and compensatory action statements are written. One insight that is 
clear is that having ECCS capability is important, even if operator actions are required to 
reactivate the HPI pumps. Availability of ECCS in the current Mode 5 end state is not 
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guaranteed by TSs, even though it was credited in this PRA evaluation. The systems that tended 
to be dominant in this risk evaluation also have high priority in the plant-specific CRMP, and are 
not likely to be overlooked when making preparations for maintenance activities and equipment 
outages. 

However, it must be cautioned that insights drawn from these results can only be used for 
general guidance. The CRMP used by the participating B&WOG plants evaluate the potential 
high risk configurations in real or near-real time. This has the advantage of being able to 
consider the specific combinations of equipment out of service for both the LCO and the balance 
of the plant, and the ability to evaluate the risk for the specific plant configurations (i.e., which 
trains normally operating, in standby, the alignments, etc.), which are too numerous to evaluate 
in their entirety here. Furthermore, the LCO evaluations performed for this risk evaluation may 
be conservative because they assume the complete unavailability of all of the equipment 
associated with the particular LCO condition (such as an entire division or train), whereas the 
CRMP can consider the specific conditions that are applicable at the plant. Consequently, it is 
the B&WOG plant programs for configuration risk management that ultimately provide the 
assurance that risk-significant plant equipment outage configurations will not occur when 
equipment beyond the affected LCO is also taken out of service. 

Tech Spec 
3.7.7 ccw 

3.7.8 SWS 

3.8.1 AC sources 

TOD Mc 
Condition 
A. One CCW train 
inoperable 

A. One SWS train 
inoperable 

A. One offsite circuit 
inoperable 

B. One diesel 
generator inoperable 

ie 4 Risk Contributors' 
Top Failures Contributing to CDF 
LOOP 
Station blackout (SBO) diesel or associated operator actions 
EDG associated with operable CCW train 
CCF of other CCW pumps 
LOOP 
SBO Diesel or associated operator actions 
EDG associated with operable SWS train 
CCF of other SWS pump 
Feedwater 
LOOP 
EDGs 
SBO Diesel or associated operator actions 
Unaffected power bus 
Loss of inventory event 
Feedwater 
Operator actions (feed and bleed) 
LOOP 
CCF of unaffected EDG 
SBO Diesel or associated operator actions 
Diesel S U D D O ~ ~  svstems 

Top contributors are taken from both the DB and the generic "non-DB" Mode 4 PRA models, based on Fussell- 8 

Vesely importance. 

Page 23 of 33 



Response to: Request For Additional Information Regarding BAW-2441, "Risk-Informed 
Justification For LCO End-State Changes" 

Tech Spec 

3.8.4 DC sources 

3.8.9 AC/DC 
Distribution 

3.8.7 Inverters 

~~ 

Condition 
C. Two offsite circuits 
inoperable 

D. One offsite circuit 
and one diesel 
generator inoperable 

E. Two diesel 
generators inoperable 
A. Battery charger[s] 
on one train inoperable 

B. Batter[y][ies] on 
one train inoperable 

C. One DC subsystem 
inoperable - other 

A. AC distribution 
subsystem inoperable 

B. AC vital bus 
inoperable 

C. DC distribution 
subsystem inoperable 

A. One inverter 
inoperable 

Top Failures Contributing to CDF 
EDGs 
SBO Diesel or associated operator actions 
Batteries 
Diesel-backed DHR or feed pumps 
Loss of inventory event 
Operator actions (feed and bleed) 
LOOP 
CCF of unaffected EDG 
SBO Diesel or associated operator actions 
Diesel sumort svstems 
LOOP 
SBO Diesel or associated operator actions 
LOOP 
EDGs 
SBO Diesel or associated operator actions 
Battery 
Loss of inventory event 
Operator actions (feed and bleed) 
LOOP 
EDG associated with operable DC train 
SBO Diesel or associated operator actions 
CCF of other battery 
Unaffected power bus 
LOOP 
EDG associated with operable DC train 
SBO Diesel or associated operator actions 
Battery associated with operable power bus 
Unaffected power bus 
LOOP 
EDG associated with operable AC subsystem 
SBO Diesel or associated operator actions 
HPI pump associated with operable AC subsystem 
Operator actions (feed and bleed) 
Feedwater 
LOOP 
EDG associated with operable AC train 
SBO Diesel or associated operator actions 
Battery associated with operable power bus 
Unaffected power bus 
Loss of inventory event 
Operator actions (feed and bleed) 
LOOP 
EDG associated with operable DC train 
SBO Diesel or associated operator actions 
Battery associated with operable power bus 
Unaffected power bus 
LOOP 
EDG associated with operable power bus 
SBO Diesel or associated operator actions 
Battery associated with operable power bus 
Unaffected power bus 
Loss of inventory event 
ODerator actions (feed and bleed) 
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Mode 4 

Condition 
A. One RCS loop 
inoperable 

DHR pump 
Operator actions (feed and bleed) 

CCW pumps 
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Question # 12-2 
There are differences in the RCS pressures allowed while the plant is in Mode 4 (on SG 
cooling). As a consequence, following a total loss of feedwater, there will be cases where a 
plant may need to enter SDC from relatively high pressures. Please list the means (and 
required actions) the various Babcock and Wilcox-designed plants have to depressurize the 
RCS to SDC entry conditions and discuss how these means and actions were modeled in the 
risk assessments. 

Response To Questions # 12-2 
All plants have a pressurizer spray, PORV and pressurizer vent available to reduce RCS pressure 
to SDC implementation pressures. CR 3 ,  Oconee and DB have an auxiliary high pressure spray 
source that allows for spray at pressures above SDC when RCPs are off. 

The PORV and pressurizer vent are available via operator action from the control room. 
Auxiliary high pressure spray sources are available via manual operator action; actions external 
to the control room may be necessary depending on plant-specific designs. 

Risk Assessment for other B&WOG plants 
In BAW-244 1 a PRA sensitivity case was made to account for the pertinent differences between 
DB and the other B&WOG plants, and to show that the conclusions are applicable generically to 
B&WOG plants. Those plant differences are discussed in BAW-2441. Briefly recapping the 
changes that were made to the DB model to show sensitivity to other B&WOG features, the 
major differences are: 

Deleted separate makeup pumps because other B&WOG plants have combined makeup 
and HPI. 
Reduced the Mode 4 initiating event frequency for loss of RCS inventory outside of the 
RB because the other B&WOG plants do not align to the SDC for LTOP in Mode 4. 
Replaced one of the two turbine-driven EFW pumps in the DB PRA with a motor-driven 
EFW pump. 
Deleted credit for the auxiliary boiler. 

As the RAI points out, an additional difference is the higher Mode 4 starting pressure at some 
other B&WOG plants. As described above, in order to get onto SDC from Mode 4 there might 
be situations where other B&WOG plants must rely upon another means to depressurize if there 
is a total loss of feedwater. In the DB Mode 4 PRA model, depressurization is not necessary 
because the RCS is already aligned to SDC for LTOP pressure control. However, in the PRA 
modification that is described in BAW-2441 for the non-DB plants, the means to depressurize 
the RCS to initiate SDC for the case of a total loss of feedwater was inadvertently omitted. 
Therefore, a new modification to the non-DB sensitivity model was made to include additional 
modeling for RCS depressurization. Although there may be multiple ways to depressurize, the 
method credited in the PRA is use of the PORV. Since this change affects only Mode 4, it is 
conservative to ignore the other depressurization methods (discussed above) that provide backup 
to the PORV. Adding the PORV failure modes to the model did not have a significant effect on 
the Mode 4 risk results because the failure modes that dominate the cut sets tend to be power 
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system failures that cut across the mitigating systems (DHR, feedwater, ECCS) and would result 
in PORV failure also. 

In addition to the PORV modeling addition, some other new changes were made to the non-DB 
shutdown PRA model to better represent the generic B&WOG plant. These include: 

Deleted credit for the non-safety motor-driven feed pump and startup feed pump because 
these DB pumps are not generic to all of the B&WOG units. 
The difference between the raised-loop and lowered-loop SG on the human recovery 
model was examined and included in the model. The human recovery probabilities are 
based upon calculations of time available. In the lowered-loop plants, less SG inventory 
is available to drain back into the RCS. This affects boil-off time until the core is 
uncovered, and drain time in case of a drain down event. Because of the low decay heat 
in the Modes 4 and 5 end states, there is plenty of time available to perform recovery 
actions for events where the boil off of RCS inventory is the contributing factor, even 
without crediting the extra SG inventory. However for drain down events, the reduced 
inventory may affect the time available before the RCS level reaches the DHR suction. 
The DB PRA credits 180,000 gallons of inventory that must be drained and boiled off 
before the ability to use the DHR suction is lost. Even for large leaks the time available 
is in excess of 2 hours. For the lowered-loop plant, the time available is less than at DB. 
Therefore, for recovery actions involving the time until loss of DHR suction (starting 
from a full RCS), the human error probability for recovery was increased to an arbitrarily 
conservative value of 0.1 (about two orders of magnitude worse than for DB). 

These latter changes to the PRA models tended to affect the risk in Modes 4 and 5 uniformly 
compared to the previous results reported in BAW-2441. Hence the non-DB CDF results are 
revised up from the values in BAW-244 1, but the relative comparison favoring Mode 4 is 
unchanged. The revised results for the non-DB sensitivity case are shown in a table contained in 
the response to RAI #11. These results should still be considered a generic approximation for 
the B&WOG plants because there are other less-important plant differences. However, these 
results demonstrate the sensitivity of the results to the most important plant configuration 
assumptions, and hence show that the conclusions of BAW-2441 are generically applicable to 
the B&WOG plants. 
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Question # 13 
At Davis-Besse (DB) the DHR suction is aligned to the RCS before shutdown cooling is 
initiated (due to low temperature overpressure protection (L TOP) considerations). Thus, the 
draining-related risk at DB is not only associated with Mode 4 (on SG cooling) operation but 
also appears to be higher than during transition to Mode 5 because of the longer time the 
plant stays at a higher pressure where a pressure spike or LTOP valve drift can cause an 
LTOP valve lift. Please discuss how this feature is modeled in the risk assessments 
supporting the proposed end state changes. 

Response To Question # 13 
The initiating event frequency for loss of inventory events is described in the response to RAI 
#11. Since DB aligns the RCS to SDC in Mode 4 as well as Mode 5, and uses a relief valve on 
the SDC line for LTOP, the same initiating event frequencies are used for both Modes. 
Furthermore, the initiating event frequency for a loss of inventory outside of the RB in Mode 4 is 
higher for DB than for the other B&WOG plants. The SDC relief valves are considered the 
dominant contributors for a loss of inventory initiating event at DB (this is also consistent with 
the findings of NSAC- 176L). 

The initiating event frequencies used in the DB Mode 4 and Mode 5 PRA model are relatively 
high compared to the LOCA frequencies used in the Mode 1 PRA. This reflects the increased 
risk of pressure spikes and LTOP valve failure, as well as plant activity that may inadvertently 
result in valve misalignment. The judgment was made to use the same initiating event 
frequencies for both Mode 4 and Mode 5 except for the case of the loss of inventory outside of 
the RB prior to SDC alignment (non-DB plant model). The considerations affecting this 
decision are, on the one hand, pressure spikes due to higher RCS pressure may be more likely in 
Mode 4; however, on the other hand, containment access in Mode 4 is more limited than Mode 5 
due to higher containment temperature and shorter stay times. Nonetheless, it is appropriate to 
examine a sensitivity case where the Mode 4 loss of RCS inventory is assigned a higher 
frequency than Mode 5. These sensitivity cases were run, and their results are described in the 
response to RAI #11. 
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Question # 14 
Please list the initiating event categories that were considered in the risk assessments for 
both the current and the proposed end states. Also, please provide the base case (no LCO) 
dominant cutsets (e.g., top 700; less than 100 cutsets will be adequate if they are contributing 
to at least 90% of the end state's CDF) with a brief discussion. 

Response To Question # 14 

Initiating Event Catevories 
The shutdown PRA addresses a plant shutdown condition having two safety function events: 
insufficient removal of decay heat and insufficient inventory. Initiating events that can initiate 
an accident sequence leading to these events must originate in systems that normally provide the 
required support for core decay heat removal control and inventory control. While other systems 
may be available for recovery, they are in standby when the initiating event occurs and, 
therefore, cannot initiate the sequence themselves. For this reason, initiating events are those 
associated with failure of the DHR system, primary-to-secondary heat transfer (SG cooling), or 
control of the RCS inventory. The initiating event categories are summarized in the table below. 

The decay heat removal function is defined as the removal of decay heat from the core using 
systems normally designed to perform this function. This function is performed by the DHR 
system and by SG cooling, depending upon operating mode. In Mode 5, the decay heat is 
normally removed by the DHR system. In Mode 4, the decay heat is primarily being removed by 
the SGs. However, each system is a backup to the other in the opposite mode. 

Of the initiating events challenging the DHR system, one is unique to midloop operations (i.e., 
loss of RCS level control leading to vortexing at the pump suction causing loss of DHRS flow) 
and is therefore not applicable to the end states comparison. Other initiating events challenging 
the DHR system encompass any failure that prevents the DHR system from successfully 
performing its function. These failures could be caused by failure of a DHR pump or loss of a 
support system function, e.g., loss of the ultimate heat sink. Loss of DHR due to isolation of the 
DHR process fluid flow could be caused by inadvertent closure of DHR drop line valves due to 
operation of overpressure protection interlocks. Failures of DHR pumps and supporting systems 
can also be caused by loss of electrical power, e.g., loss of offsite power. 

Initiating events challenging SG cooling encompass any failure leading to loss of the operating 
feedwater source. These could be caused by loss of the operating feedwater or condensate 
pump(s), or loss of a support system such as power source, instrument air, or cooling water. 

Successful RCS inventory control is defined as maintaining inventory sufficient for adequate 
core cooling. There are mechanisms that can potentially cause insufficient inventory control: 
random RCS pipe breaks, potential stuck open DHR relief valves, and inventory drain down. 
Large random pipe breaks are not considered to be contributors to the shutdown risk because of 
their low probability for occurrence, especially in Mode 4 and Mode 5 when the RCS is cooled 
down and depressurized. A large loss of inventory in the DB model is assumed to be around 400 
gpm (e.g., at DB, a likely location for a leak is a stuck relief valve on the DHR system, this 
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would be 100 to 200 gpm for the relief valve outside containment and 400 gpm for the relief 
valve inside containment). Drain down challenges to inventory control could be caused by such 
things as misaligning or failing to close valves, DHR system relief valve leakage following 
operationhesting and inappropriate maintenance practices leading to improper valve control 
schemeshet points. (There are also other potential drain down causes such as cold leg nozzle 
dam and fuel transfer canal seal plate failures that are not applicable until later shutdown 
operating states.) The specific causes are not modeled individually in the PRA, but are rolled up 
into categories. 

In order to characterize the drain down initiating events, the location of diverted reactor coolant 
was considered. If the drain down occurs with the reactor coolant directed to the RB, then this 
diverted RCS inventory may be recovered for cooling and/or makeup via RB emergency sump 
recirculation. However, if the RC is drained to a location outside the RB, then it is assumed that 
this RCS inventory is lost and cannot be used for recirculation cooling or makeup. Drain down 
is assumed to terminate, with or without operator action, when the RCS level reaches the 
midpoint of the hot leg (i.e., reactor vessel failure was not considered). 

Initial 
Initiating Event Category 
Insufficient decay heat 
removal via DHR system 

Insufficient decay heat 
removal via steam 
generators 

Insufficient inventory 

ig Event Categories for Mode 4 and Mode 5 
Example Initiating Events Included in the PRA 
Loss of running DHR pump 
DHR system auto suction valve closure 
Loss of power bus(s) 
Loss of offsite power 
Loss of cooling water (CCW, SWS) 
Floods in pump rooms (DHRS, CCW, SWS) 
Loss of feedwater (MDFP, MFW, condensate as applicable) 
Loss of offsite power 
Loss of power bus(s) 
Loss of cooling water 
Loss of instrument air 
Floods in pump rooms 
Large loss of inventory outside RB 
Large loss of inventory inside RB 
Small loss of inventory outside RB (applies to midloop operation) 
Small loss of inventory inside RB (applies to midloop operation) 
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Dominant Cut Sets 
Attachments A and B provide the top 100 cut sets for the base case (no LCO) for the proposed 
(Mode 4) and current (Mode 5) end states, respectively. These cut sets were generated using the 
DB Mode 4 and Mode 5 PRA models. Attachments C and D provide similar information for the 
other B&WOG plants that was generated with the "non-DB" sensitivity modelg. 

Using the DB model, the top cut set in Mode 4 (Attachment A) is a loss of RCS inventory 
outside of the RB. Here the operators fail to take action to stop the drain down before losing the 
DHR suction (their backup cooling method) and also fail to initiate ECCS before exposing the 
top of the fuel." For these recovery actions, there is significant time estimated before the RCS 
level decreases enough to threaten the core, and many alerts in the mean time associated with 
dropping RCS level and leaking inventory. However, the events that dominate the risk for this 
operating mode are LOOP events with subsequent failure of onsite standby power sources (i.e., 
diesel generators), because the loss of power sequences cut across the primary and backup core 
cooling options including SG Cooling, DHR system cooling, and ECCS (feed and bleed). 
Collectively, the LOOP sequences make up a much greater portion of the CDF than the loss of 
inventory or any other sequence. 

In Mode 5 (Attachment B), initiating events involving loss of the operating DHR train (ie., 
SDC) are important with subsequent failure of operator recovery actions to establish backup 
cooling with the standby DHR train, SG cooling, or ECCS. LOOP sequences are also important 
contributors, for the same reason as in Mode 4. There is also a significant contribution from 
failure of the CCW system (sometimes from internal floods), which affects the function of the 
DHR and other systems. 

Using the non-DB model, some of the cut sets for Mode 4 (Attachment C) are similar to the DB 
case. LOOP continues to be a dominant contributor, due to the ability of the loss of power 
sequences to cut across the lines of redundancy and defense-in-depth that are present in this 
operating mode. Diesel generators are assumed in this model for the onsite standby power; 
however similar results can be expected for plants that use other standby power sources (i.e., 
Oconee). The cut set involving loss of RCS inventory has a larger probability than in the DB 
case because of diminished credit (due to less SG inventory available to drain back into the RCS 
in a lowered-loop plant) for the recovery action of stopping the leak before DHR suction is lost 
combined with the dependent action of recovery via ECCS. Loss of feedwater is more important 
as an initiating event than in the DB model. There are two reasons for this: first, the non-DB 
model deletes credit for the backup non-safety startup feedwater pump as well as the auxiliary 
boiler (for the turbine-driven EFW pump). Second, it is not quite as easy to initiate DHR as in 
the DB plant, where it is already aligned in Mode 4. 

~ ~~~ 

'The "non-DB" model is a modified version of the DB model created to show the impact of B&WOG plant features 
that are different from DB. 

Operator actions are assigned a probability of 0.1 for cut set generation (screening). Then the individual operator 
actions are reassigned values of 1 .O in the cut set quantification. Recovery probabilities are then generated, which 
are calculated for each combination of human actions that appear in the top cut sets so that dependencies can be 
properly accounted for. Only one recovery probability is allowed per cut set. The only exception is recovery of 
offsite power, which is applied independently of actions that are occurring in-plant. 

10 
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In Mode 5 (Attachment D), the non-DB PRA model also includes the loss of inventory 
sequences, except the initiating event frequency is higher than Mode 4 because of the alignment 
of SDC. Loss of DHR system initiating events are important just as in the DB model, being 
caused by both DHR system failures as well as failures of support systems (e.g., CCW) or related 
internal floods. As with all of the other cases, this case also includes LOOP sequences. 

All of the cases have significant contributions from operator actions related to recovery. This is 
to be expected in Modes 4 and 5 because much of the plant systems are in operator control at this 
time. There is also significant time available to perform most operator actions because of the 
low decay heat levels relative to the heat removal requirements at power. Nonetheless, operator 
action probabilities carry a relatively high level of uncertainty. The sensitivity analyses 
presented in response to RAI #11 should be beneficial in demonstrating the robustness of results 
in light of these uncertainties. In addition, examination of the cut sets should be informative in 
demonstrating the defense in depth that is present with respect to operator recovery options that 
are available in the current and proposed end states. In most cases, these include startup of the 
standby DHR train(s), establishing SG cooling or backup feedwater sources, and establishing 
ECCS cooling. The PRA takes credit for these options in Mode 4 and (conservatively) in Mode 
5 as well, although from a Technical Specifications perspective, the minimum equipment 
requirements in Mode 4 operation do not apply (and are therefore voluntary) in Mode 5.  
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Question # 15 
The quantitative risk assessments do not include external events, such as seismic, internal 
fires and internal floods. This implies that it is assumed that the results and conclusions 
would not change had external event risks been considered. Please provide arguments to 
justify this assumption. 

Response To Question # 15 
The DB PRA, which was used as the basis for this risk assessment, does include internal floods. 
However, it does not include fires, seismic, or other external events. While internal floods do not 
represent a comprehensive list of external events, they do provide some assurance that the results 
are robust when considering the types of failures that external events can cause, such as those 
that reach across systems or trains. 

For fires, Appendix R evaluations address the safe shutdown requirements. Consequently, the 
operating procedures are designed to deal with fires. The operators will deal with fires occurring 
in Mode 4 and Mode 5 similarly, although the minimum complement of safety system equipment 
that is guaranteed by TSs in Mode 4 provides additional assurance of success for fires and all 
external events. 

With respect to seismic events, a seismic PRA is not available for Modes 4 and 5. However, 
examination of the PRA in light of which equipment is seismically qualified provides some 
insights. For DB, the non-safety feedwater pumps that may be used in Modes 4 and 5 are non- 
seismic. The turbine-driven EFW pump could be used, and is more likely to be useful in Mode 
4, but is not credited in this risk assessment without the auxiliary boiler. The DHR system and 
ECCS and their support systems are seismic and can be relied upon in both modes. Since the 
DHR system is already aligned to the RCS in Mode 4, it will be immediately available. 
Therefore the expectation for DB is that the risk profiles should be similar for the unlikely 
seismic event occurring in Modes 4 or 5. 

For the other B&WOG plants, the addition of the motor-driven EFW pump(s) improves the 
likelihood of success of SG cooling during a Mode 4 or Mode 5 seismic event. Therefore, the 
systems that are generally relied upon in the PRA, that is EFW, the DHR system, ECCS, cooling 
water systems, and the onsite standby power sources, can be expected to be available in a seismic 
event. Hence the relative Mode 4 and Mode 5 risk for a seismic event is expected to be in 
similar proportion to what has been estimated for non-seismic initiating events. 

In summary, although the risk is not quantified for every external event, the risk should be lower 
in Mode 4 because more core cooling options are likely to be available to the operators (see RAI 
#2), and there are minimum safety equipment requirements dictated by TS. With more options 
available to start with, there is less likelihood in Mode 4 than Mode 5 that all redundancy and 
defense-in-depth will be defeated by the external event. 
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Attachment A 

Top 100 Cut Sets for the Base Case (no LCO) for the 
Proposed End State (Mode 4) 

Davis-Besse Model 



# Cutset Prob 
- 

H 
H 

- 
1 

2 

3 

4 

5 

6 

IE-SVL2 
LHADHRSE 
LHASDVZE 

SDHADHRBAE 
EDGOSBOA 
EDGBET2A 
EDGCC02A 

T3 
SDOP007R 
EDGOO11 F 
EDG0012F 
EHASBLOE 
MODE-4-FLAG 
SDHASBLOR 
T3 
SDOP001 R 
EDGOSBOA 
EMFCC19A 
EMFDLTAA 
MOD E-4-F LAG 
T3 
SDOP007R 
IE-SVLI 
LHADHR5E 
LHASDV2E 

SDHADHRBAE 
EC2BEl 1 D 
EC2CCI 1 N 
EDGOSBOA 
MODE-4-FLAG 
T3 
SDOP007R 

MODE-4-FLAG 

MODE-4-FLAG 

MODE-4-FLAG 

1.26E-07 

1.12E-07 

1.08E-07 

8.60E-08 

8.41 E-08 

7.95E-08 

Event Prob 

1.26E-02 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
1.00E-05 
1.55E-02 

1.36E-02 

1.00E-01 
1.70E-01 
8.34E-02 
8.34E-02 
l.OOE+OO 
l.OOE+OO 
5.00E-02 
1.00E-01 
3.10E-03 

3.51E-03 
9.30E-02 

3.12E-02 

1.00E+00 

1.55E-02 

l.OOE+OO 
1.00E-01 
1.70E-01 
8.41E-03 
l.OOE+OO 
1.00E+00 
1.00E+00 
1.00E-05 
6.22E-02 
4.85E-03 
1.55E-02 

1.00E-01 
l.OOE+OO 

1.70E-01 

Cutsets with Descriptions Report 

MODE4 = 3.37E-06 

C Rate U Exposure UlEvent Description 

1.360E-02 

3.630E-03 H 
3.630E-03 H 
l.OOOE+OO 

3.510E-03 

4.850E-03 

1.26E-2 
0.1 
0.1 
1 .oo 

1.55E-02 
,0312 

1 
1 .oo 

1.00E-01 

24 
24 
0.1 
1 .oo 

1.00E-01 

1.55E-02 
1 

,093 
1 .oo 

1.00E-01 

8.41 E-3 
0.1 
0.1 
1 .oo 

0.0622 
1 

1.55E-02 
1 .oo 

1.00E-01 

Large Loss of Inventory Outside of Reactor Building 
Operator fails to start HPI or LPI pump for Makeup Cooling 
Failure to stop loss of inventory before loss of decay heat pump 
MODE 4 (FLAG) 

SBODG FAILS TO START 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 

MODE 4 (FLAG) 
Loss of offsite power <initiating events 

EITHER EDG 1-1 OR 1-2 FAILS TO START 

EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 

SBODG FAILS TO START 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

Large Loss of Inventory Inside of Reactor Building 
Operator fails to start HPI or LPI pump for Makeup Cooling 
Failure to stop loss of inventory before loss of decay heat pump 
MODE 4 (FLAG) 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACllO ORAD110 FAILSTO OPEN 
SBODG FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
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# Cutset Prob 

7 6.37E-08 

8 5.50E-08 

9 5.50E-08 

10 5.30E-08 

11 5.02E-08 

12 4.93E-08 

Event Prob 

8.34E-02 
8.34E-02 
1.55E-02 

1.00E-01 
5.90E-03 
1.36E-02 
8.34E-02 
l.OOE+OO 
l.OOE+OO 
5.00E-02 
1.00E-01 
9.70E-03 
8.34E-02 
1.36E-02 
l.OOE+OO 
l.OOE+OO 
5.00E-02 
1.00E-01 
9.70E-03 
3.12E-02 
1.36E-02 
l.OOE+OO 

5.00E-02 
1.00E-01 
2.50E-02 
3.88E-02 
8.34E-02 
l.OOE+OO 
l.OOE+OO 
5.00E-02 
1.00E-01 
3.10E-03 
8.34E-02 
8.34E-02 
2.95E-02 
l.OOE+OO 
1.00E-01 
2.40E-03 

l.OOE+OO 

l.OOE+OO 

C Rate U Exposure I 

3 
3 

1 
3 
1 

3 
1 
1 

1 
1 

3 
1 

3 
3 

3.630E-03 H 
3.630E-03 H 

1.360E-02 
3.630E-03 H 
1.000E+00 

3.630E-03 H 
1.360E-02 
1.000E+00 

1.360E-02 
l.OOOE+OO 

3.630E-03 H 
1.000E+00 

3.630E-03 H 
3.630E-03 H 

24 t 
24 t 

1.55E-02 
1 .oo 

1.00E-01 

1 
24 t 
0.1 
1 .oo 

1.00E-01 

24 t 
1 

0.1 
1 .oo 

1.00E-01 

,0312 
1 

0.1 
1 .oo 

1.00E-01 

,0388 
24 k 
0.1 
1 .oo 

1.00E-01 

24 t 
24 k 

2.95E-02 
1 .oo 

1.00E-01 

Event Description 

EDGOOI 1 F 
EDG0012F 
EDGOSBOA 
MODE-4-FLAG 
T3 
SDOPOOJR 
EDGOOIIA 
EDG0012F 
E HAS B LO E 
MODE-4-FLAG 
SDHASBLOR 
T3 
SDOP004R 
EDGOOI 1 F 
EDG0012A 
EHASBLOE 
MODE-4-FLAG 
SDHASBLOR 
T3 
SDOP004R 
EDGBETZA 
EDGCC02A 
EHASBLOE 

SDHASBLOR 
T3 
SDOPOOGR 
EDGBETI F 
EDGCCOI F 
EHASBLOE 
MODE-4-FLAG 
SDHASBLOR 
T3 
SDOPOOI R 
EDGOO11 F 
EDG0012F 
EDGOSBOF 
MODE-4-FLAG 
r 3  
SDOP002R 

MODE-4-FLAG 

EDG 1-1 FAILS TO RUN 

SBODG FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 

EDG 1-2 FAILS TO RUN 

EDG 1-1 FAILS TO START 
EDG 1-2 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO START 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 

OPERATORS FAIL TO ADD SBODG FUEL OIL 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO RUN 
EITHER EDG 1-1 OR 1-2 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MODE 4 (FLAG) 

Loss of offsite power <initiating events 

EITHER EDG 1-1 OR 1-2 FAILS TO START 

EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO RUN 
SBODG FAILS TO RUN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
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# Cutset Prob 

13 

14 

15 

16 

17 

18 

19 

4.87E-08 

4.08E-08 

3.87E-08 

3.87E-08 

3.77E-08 

2.96E-08 

2.75E-08 

Event Prob 

1.36E-02 
1.36E-02 
1.55E-02 
l.OOE+OO 
1.00E-01 
1.70E-01 
l.OOE+OO 
3.51E-03 
9.30E-02 

5.00E-02 
1.00E-01 
2.50E-02 
1.36E-02 
8.34E-02 
1.55E-02 
l.OOE+OO 
1.00E-01 
2.20E-02 
8.34E-02 
1.36E-02 
1.55E-02 
l.OOE+OO 
1.00E-01 
2.20E-02 
6.22E-02 
4.85E-03 
l.OOE+OO 
l.OOE+OO 
5.00E-02 
1.00E-01 
2.50E-02 
1.55E-02 
3.88E-02 
8.34E-02 

1.00E-01 
5.90E-03 
2.95E-02 
3.12E-02 
1.36E-02 
l.OOE+OO 
1.00E-01 
2.20E-02 

l.OOE+OO 

l.OOE+OO 

C Rate U Exposure I 

1 
1 

1 
1 

1 
3 

3 
1 

1 
1 

3 

1 

1.360E-02 
1.360E-02 

l.OOOE+OO 
3.510E-03 

1.360E-02 
3.630E-03 H 

3.630E-03 H 
1.360E-02 

4.850E-03 
l.OOOE+OO 

3.630E-03 H 

1.360E-02 

1 
1 

1.55E-02 
1 .oo 

1.00E-01 

0.1 
1 

.093 
1 .oo 

1.00E-01 

1 
24 

1.55E-02 
1 .oo 

1.00E-01 

24 
1 

1.55E-02 
1 .oo 

1.00E-01 

0.0622 
1 

0.1 
1 .oo 

1.00E-01 

1.55E-02 
,0388 

24 
1 .oo 

1.00E-01 

2.95E-02 
,0312 

1 
1 .oo 

1.00E-01 

Event Description 

EDGOOI 1A 
EDG0012A 
EDGOSBOA 
MODE-4-FLAG 
T3 
SDOP007R 
EHASBLOE 
EMFCC19A 
EMFDLTAA 
MODE-4-FLAG 
SDHASBLOR 
T3 
SDOPOOGR 
EDGOOI 1A 
EDG0012F 
EDGOSBOA 
MODE-4-FLAG 
T3 
SDOP005R 
EDGOOI 1 F 
EDG0012A 
EDGOSBOA 

T3 
SDOP005R 
ECZBEI 1 D 
EC2CC11 N 
EHASBLOE 
MODE-4-FLAG 
SDHASBLOR 
T3 
SDOPOOGR 
EDGOSBOA 
EDGBETI F 
EDGCCOI F 
MODE-4-FLAG 
T3 
SDOPOOJR 
EDGOSBOF 
EDG B ET2A 
EDGCCOZA 
MODE-4-FLAG 
T3 
SDOP005R 

MODE-4-FLAG 

EDG 1-1 FAILS TO START 

SBODG FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

OPERATORS FAIL TO ADD SBODG FUEL OIL 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 

EDG 1-2 FAILS TO START 

EDG 1-1 FAILS TO START 
EDG 1-2 FAILS TO RUN 
SBODG FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO START 
SBODG FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACIIOORADIIO FAILSTOOPEN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MODE 4 (FLAG) 

Loss of offsite power <initiating events 

SBODG FAILS TO START 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO RUN 

MODE 4 (FLAG) 
Loss of offsite power <initiating events 

EITHER EDG 1-1 OR 1-2 FAILS TO RUN 

SBODG FAILS TO RUN 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 

MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EITHER EDG 1-1 OR 1-2 FAILS TO START 
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# Cutset Prob C Rate U Exposure U 

20 2.53E-08 

21 2.52E-08 

Event Description 

22 2.31E-08 

23 2.29E-08 

H 

H 

H 

24 2.12E-08 

25 1.97E-08 

26 1.97E-08 

EDGBET2A 
EDGCC02A 
EMFCI 53A 

T3 
SDOP007R 
E DG BET2A 
EDGCC02A 
EMD6004N 
MODE-4-FLAG 
T3 
SDOP007R 
EDGOOI 1A 
EDG0012A 
EHASBLOE 

SDHASBLOR 
T3 
SDOPOOGR 
EDGOSBOF 
EDGBETI F 
EDGCCOIF 

T3 
SDOPOOPR 
EDGOSBOF 
EMFCCI 9A 
EMFDLTAA 
MODE-4-FLAG 
T3 
SDOPOOBR 
EDGOOI 1A 
EDG0012F 
EDGOSBOF 
MODE-4-FLAG 
T3 
SDOP003R 
EDGOOI 1 F 
EDG0012A 
EDGOSBOF 
MODE-4-FLAG 
T3 
SDOP003R 

MODE-4-FLAG 

MODE-4-FLAG 

MODE-4-FLAG 

Event Prob 

3.12E-02 
1.36E-02 
3.51 E-03 

1.00E-01 

3.12E-02 
1.36E-02 
3.50E-03 
l.OOE+OO 
1.00E-01 
1.70E-01 
1.36E-02 
1.36E-02 
l.OOE+OO 
l.OOE+OO 
5.00E-02 
1.00E-01 
2.50E-02 
2.95E-02 
3.88E-02 
8.34E-02 
l.OOE+OO 
1.00E-01 
2.40E-03 
2.95E-02 
3.51 E-03 
9.30E-02 
1.00E+00 
1.00E-01 
2.20E-02 

8.34E-02 
2.95E-02 
l.OOE+OO 
1.00E-01 
5.90E-03 

1.36E-02 
2.95E-02 
l.OOE+OO 
1.00E-01 

l.OOE+OO 

1.70E-01 

1.36E-02 

8.34E-02 

5.90E-03 

1 1.360E-02 
1 3.510E-03 

1 1.360E-02 
1 3.500E-03 

1 1.360E-02 
1 1.360E-02 
1 1.000E+00 

3 3.630E-03 H 

1 3.510E-03 

1 1.360E-02 
3 3.630E-03 H 

3 3.630E-03 H 
1 1.360E-02 

.0312 
1 
1 

1 .oo 
1.00E-01 

,0312 
1 
1 

1 .oo 
1.00E-01 

1 
1 

0.1 
1 .oo 

1.00E-01 

2.95E-02 
,0388 

24 
1 .oo 

1.00E-01 

2.95E-02 
1 

,093 
1 .oo 

1.00E-01 

1 
24 

2.95E-02 
1 .oo 

1.00E-01 

24 
1 

2.95E-02 
1 .oo 

1.00E-01 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 
MOTOR-DRIVEN FAN C-I 53 FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 
MOTOR-OPERATED DAMPER CV 6004 FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO START 
EDG 1-2 FAILS TO START 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MODE 4 (FLAG) 

Loss of offsite power <initiating events 

SBODG FAILS TO RUN 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO RUN 
EITHER EDG 1-1 OR 1-2 FAILS TO RUN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

SBODG FAILS TO RUN 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 
Loss of offsite power cinitiating event> 

EDG 1-1 FAILS TO START 

SBODG FAILS TO RUN 
MODE 4 (FLAG) 
Loss of offsite power cinitiating event> 

EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO START 
SBODG FAILS TO RUN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-2 FAILS TO RUN 
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?7 Cutset Prob 

H 

H 

27 

28 

29 

30 

31 

32 

33 

EC2Z141 N 
EDG0012F 
EHASBLOE 

SDHASBLOR 
T3 
SDOP004R 
ECZZOOON 
EDGOOI 1 F 
EHASBLOE 
MOD E-4-F LAG 
SDHASBLOR 
T3 
SDOP004R 
EC2BEl 1 D 
EC2CCl 1 N 
EDGOSBOF 
MODE-4-FLAG 
T3 
SDOPOOBR 
EMFCI 53A 
EMFCCI 9A 
EMFDLTAA 
MODE-4-FLAG 
T3 
SDOP007R 
EMD6004N 
EMFCCl9A 
EMFDLTAA 

T3 
SDOP007R 
EC2BEl 1 D 
EC2CCl 1 N 
EMFCI 53A 

T3 
SDOP007R 
EC2BEl1 D 
EC2CCl 1 N 
EMD6004N 
MODE-4-FLAG 
T3 
SDOP007R 

MODE-4-FLAG 

MODE-4-FLAG 

MODE-4-FLAG 

1.96E-08 

1.96E-08 

1.96E-08 

1.95E-08 

1.94E-08 

1.80E-08 

1.79E-08 

Event Prob 

4.85E-03 
8.34E-02 
l.OOE+OO 
l.OOE+OO 
5.00E-02 
1.00E-01 
9.70E-03 
4.85E-03 
8.34E-02 
l.OOE+OO 
l.OOE+OO 

1.00E-01 
9.70E-03 
6.22E-02 
4.85E-03 
2.95E-02 

1.00E-01 
2.20E-02 
3.51E-03 
3.51E-03 
9.30E-02 
l.OOE+OO 
1.00E-01 
1.70E-01 
3.50E-03 
3.51E-03 
9.30E-02 

1.00E-01 
1.70E-01 
6.22E-02 
4.85E-03 

5.00E-02 

1.00E+00 

l.OOE+OO 

3.51E-03 
l.OOE+OO 
1.00E-01 
1.70E-01 
6.22E-02 
4.85E-03 

l.OOE+OO 

1.70E-01 

3.50E-03 

1.00E-01 

C Rate U Exposure UlEvent Description 

1 
3 
1 

1 
3 
1 

1 

1 
1 

1 
1 

1 
1 

1 
1 

4.850E-03 
3.630E-03 H 
l.OOOE+OO 

4.850E-03 
3.630E-03 H 
l.OOOE+OO 

4.850E-03 

3.51 OE-03 
3.51 OE-03 

3.500E-03 
3.510E-03 

4.850E-03 
3.510E-03 

4.850E-03 
3.500E-03 

1 
24 
0.1 
1 .oo 

1.00E-01 

1 
24 
0.1 
1 .oo 

1.00E-01 

0.0622 
1 

2.95E-02 
1 .oo 

1.00E-01 

1 
1 

,093 
1 .oo 

1.00E-01 

1 
1 

,093 
1 .oo 

1.00E-01 

0.0622 
1 
1 

1 .oo 
1.00E-01 

0.0622 
1 
1 

1 .oo 
1.00E-01 

BKRAC110 FAILSTO OPEN 
EDG 1-2 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MODE 4 (FLAG) 

Loss of offsite power <initiating events 

BKR AD1 10 FAILS TO OPEN 

OPERATORS FAIL TO ADD SBODG FUEL OIL 
MODE 4 (FLAG) 

Loss of offsite power <initiating events 

EDG 1-1 FAILS TO RUN 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACllO ORADIIO FAILSTO OPEN 
SBODG FAILS TO RUN 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 

MOTOR-DRIVEN FAN C-I 53 FAILS TO START 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

MOTOR-OPERATED DAMPER CV 6004 FAILS TO OPEN 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACI lOORADIIO FAILSTOOPEN 
MOTOR-DRIVEN FAN C-153 FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACIIOORADIIO FAILSTOOPEN 
MOTOR-OPERATED DAMPER CV 6004 FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
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# Cutset Prob 

34 

35 

36 

37 

38 

39 

1.74E-08 

1.74E-08 

1.52E-08 

1.52E-08 

1.52E-08 

1.52E-08 

Event Prob 

4.85E-03 
1.36E-02 
1.55E-02 

1.00E-01 
1.70E-01 
4.85E-03 

1.55E-02 

1.00E-01 
1.70E-01 
3.12E-02 
1.36E-02 

-3.51 E-03 
l.OOE+OO 
1.00E-01 
6.02E-01 
1.70E-01 
3.1 2E-02 
1.36E-02 

1.00E+00 

6.02E-01 
1.70E-01 

1.36E-02 
3.51 E-03 

1.00E-01 
6.02E-01 
1.70E-01 
3.1 2E-02 

3.51 E-03 

1.00E-01 
6.02E-01 

l.OOE+OO 

1.36E-02 

1.00E+00 

3.51 E-03 

1.00E-01 

3.12E-02 

l.OOE+OO 

1.36E-02 

l.OOE+OO 

1.70E-01 

C Rate U Exposure UlEvent Description 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

4.850E-03 
1.360E-02 

4.850E-03 
1.360E-02 

1.360E-02 
3.510E-03 

1.360E-02 
3.51 OE-03 

1.360E-02 
3.510E-03 

1.360E-02 
3.510E-03 

1 
1 

1.55E-02 
1 .oo 

1.00E-01 

1 
1 

1.55E-02 
1 .oo 

1.00E-01 

,0312 
1 
1 

1 .oo 
1.00E-01 

,602 

.0312 
1 
1 

1 .oo 
1.00E-01 

.602 

,0312 
1 
1 

1 .oo 
1.00E-01 

,602 

,0312 
1 
1 

1 .oo 
1.00E-01 

,602 

EC2ZOOON 
EDGOOlIA 
EDGOSBOA 
MODE-4-FLAG 
T3 
SDOP007R 
EC2Z141 N 
EDG0012A 
EDGOSBOA 

T3 
SDOPOOPR 
EDGBET2A 
EDGCC02A 
EMF1521A 

T3 
XHOS-AMB-s40F 
SDOP007R 
EDGBET2A 
EDGCC02A 
EMF1522A 
MODE-4-FLAG 
T3 

SDOP007R 
EDGBET2A 
EDGCCOPA 
EMFSBOAA 

T3 

SDOP007R 
EDGBET2A 
EDGCCOZA 
EMFSBOBA 
MODE-4-FLAG 
T3 

SDOP007R 

MODE-4-FLAG 

MODE-4-FLAG 

XHOS-AMB->40F 

MODE-4-FLAG 

XHOS-AMB->40F 

XHOS-AMB->40F 

BKR AD1 10 FAILS TO OPEN 

SBODG FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

BKR ACIIO FAILS TO OPEN 
EDG 1-2 FAILS TO START 
SBODG FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 

EDG 1-1 FAILS TO START 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 
MOTOR-DRIVEN FAN C152-1 FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power -=initiating event, 
AMBIENT TEMPERATURE IS> 40 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 

MOTOR-DRIVEN FAN C152-2 FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 

MODE 4 (FLAG) 
Loss of offsite power -=initiating event> 
AMBIENT TEMPERATURE IS> 40 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 
SBODG MOTOR-DRIVEN FAN B FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power -=initiating event> 
AMBIENT TEMPERATURE IS> 40 

EITHER EDG 1-1 OR 1-2 FAILS TO START 

SBODG MOTOR-DRIVEN FAN A FAILS TO START 

~ 
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# Cutset Prob C Rate U Exposure U 

40 

41 

42 

43 

44 

45 

Event Description 

1.52E-08 

1 S2E-08 

1.52E-08 

1.44E-08 

1.44E-08 

1.42E-08 

H 
H 

H 
H 

H 

~ ~______ 

Event Prob 

EDG B ET2A 
EDGCC02A 
EMD6000N 
MODE-4-FLAG 
T3 

SDOP007R 
EDGBET2A 
EDGCCOPA 
EMD6001 N 
MODE-4-FLAG 
T3 

SDOP007R 
EDGBET2A 
EDGCCOZA 
EMD6002N 

T3 

SDOP007R 
EDGOOIIF 
EDG0012F 
EMFC153A 
MODE-4-FLAG 
T3 
SDOPOOBR 
EDGOOIIF 
EDG0012F 
EMD6004N 
MODE-4-FLAG 
T3 
SDOP003R 
EDG0012F 
EHASBLOE 
EMDZO9I N 
MODE-4-FLAG 
SDHASBLOR 
T3 
SDOP004R 

XHOS-AMB->40F 

XHOS-AMB->40F 

MODE-4-FLAG 

XHOS-AMB->40F 

3.12E-02 
1.36E-02 
3.50E-03 

1.00E-01 
6.02E-01 
1.70E-01 
3.12E-02 
1.36E-02 
3.50E-03 

1.00E-01 
6.02E-01 
1.70E-01 
3.12E-02 
1.36E-02 

l.OOE+OO 

l.OOE+OO 

3.50E-03 
1.00E+00 
1.00E-01 
6.02E-01 
1.70E-01 
8.34E-02 
8.34E-02 
3.51 E-03 
1.00E+00 
1.00E-01 
5.90E-03 

8.34E-02 
3.50E-03 
1.00E+00 
1.00E-01 
5.90E-03 
8.34E-02 

3.50E-03 

8.34E-02 

l.OOE+OO 

l.OOE+OO 
5.00E-02 
1.00E-01 
9.70E-03 

1 
1 

1 
1 

1 
1 

3 
3 
1 

3 
3 
1 

3 
1 
1 

1.360E-02 
3.500E-03 

1.360E-02 
3.500E-03 

1.360E-02 
3.500E-03 

3.630E-03 H 
3.630E-03 H 
3.510E-03 

3.630E-03 H 

3.500E-03 
3.630E-03 H 

3.630E-03 H 
l.OOOE+OO 
3.500E-03 

,031 2 
1 
1 

1 .oo 
1.00E-01 

.602 

,0312 
1 
1 

1 .oo 
1.00E-01 

,602 

,0312 
1 
1 

1 .oo 
1.00E-01 

,602 

24 
24 
1 

1 .oo 
1.00E-01 

24 
24 
1 

1 .oo 
1.00E-01 

24 
0.1 
1 

1 .oo 

1.00E-01 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 
MOTOR-OPERATED CV 6000 DAMPER FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 

MOTOR-OPERATED DAMPER CV 6001 FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

EITHER EDG 1-1 OR 1-2 FAILS TO START 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 

MOTOR-OPERATED CV 6002 DAMPER FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

EITHER EDG 1-1 OR 1-2 FAILS TO START 

EDG 1-1 FAILS TO RUN 

MOTOR-DRIVEN FAN C-153 FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO RUN 
MOTOR-OPERATED DAMPER CV 6004 FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 

EDG 1-2 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MOTOR DAMPER HV5329A FAILS TO OPEN 
MODE 4 (FLAG) 

Loss of offsite power <initiating events 

EDG 1-2 FAILS TO RUN 
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#! Cutset Prob 

H 

H 

H 

H 

H 

H 

H 

46 

47 

48 

49 

50 

51 

52 

EDG0012F 
EHASBLOE 
EMDZ097N 
MODE-4-FLAG 
SDHASBLOR 
T3 
SDOP004R 
EDGO011 F 
EHASBLOE 
EMDZI 19N 

SDHASBLOR 
T3 
SDOPOO4R 
EDG0011F 
EHASBLOE 
EMDZ121 N 
MODE-4-FLAG 
SDHASBLOR 
T3 
SDOP004R 
EC2Z141N 
EDG0012F 
EDGOSBOA 
MODE-4-FLAG 
T3 
SDOP005R 
EC2ZOOON 
EDGOOIIF 
EDGOSBOA 

T3 
SDOPOOBR 
EB200D2F 
EC2ZOOON 
ELOOP2 
FAV2955F 
LMPIE21 F 
MODE-4-FLAG 
EDGOOI 1A 
EDGOSBOA 
EMDZI 19N 
MODE-4-FLAG 
T3 
SDOP007R 

MODE-4-FLAG 

MODE-4-FLAG 

1.42E-08 

1.42E-08 

1.42E-08 . 

1.38E-08 

1.38E-08 

1.34E-08 

1.25E-08 

Event Prob 

8.34E-02 
l.OOE+OO 

l.OOE+OO 
3.50E-03 

5.00E-02 
1.00E-01 
9.70E-03 
8.34E-02 
l.OOE+OO 
3.50E-03 
l.OOE+OO 
5.00E-02 
1.00E-01 
9.70E-03 
8.34E-02 
I.OOE+OO 
3.50E-03 
l.OOE+OO 
5.00E-02 
1.00E-01 

4.85E-03 
8.34E-02 
1.55E-02 

9.70E-03 

1.00E+00 
1.00E-01 
2.20E-02 
4.85E-03 
8.34E-02 

l.OOE+OO 
1.00E-01 
2.20E-02 
3.77E-05 
4.85E-03 

2.18E-01 
3.37E-01 
1.00E+00 
1.36E-02 
1.55E-02 
3.50E-03 

1.00E-01 
1.70E-01 

1.55E-02 

l.OOE+OO 

1.00E+00 

C Rate U Exposure UlEvent Description 

3 
1 
1 

3 
1 
1 

3 
1 
1 

1 
3 

1 
3 

3 
1 

5 

1 

1 

3.630E-03 H 

3.500E-03 
l.OOOE+OO 

3.630E-03 H 
l.OOOE+OO 
3.500E-03 

3.630E-03 H 

3.500E-03 
l.OOOE+OO 

4.850E-03 
3.630E-03 H 

4.850E-03 
3.630E-03 H 

1.570E-06 H 
4.850E-03 

5.870E-06 H 

1.360E-02 

3.500E-03 

24 
0.1 
1 

1 .oo 

1.00E-01 

24 
0.1 
1 

1 .oo 

1.00E-01 

24 
0.1 
1 

1 .oo 

1.00E-01 

1 
24 

1.55E-02 
1 .oo 

1.00E-01 

1 
24 

1.55E-02 
1 .oo 

1 .OOE-0 

24 
1 
1 

87600 
,337 
1 .oo 

1 
1.55E-02 

1 
1 .oo 

1.00E-01 

EDG 1-2 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MOTOR DAMPER HV5329C FAILS TO OPEN 
MODE 4 (FLAG) 

Loss of offsite power <initiating events 

EDG 1-1 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MOTOR DAMPER HV5336A FAILS TO OPEN 
MODE 4 (FLAG) 

Loss of offsite power <initiating events 

EDG 1-1 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
NO CONTROL POWER (AC & DC) TO EDG 1- 
MODE 4 (FLAG) 

Loss of offsite power <initiating events 

BKR ACI 10 FAILS TO OPEN 

SBODG FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 

BKR AD1 10 FAILS TO OPEN 

SBODG FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 

EDG 1-2 FAILS TO RUN 

EDG 1-1 FAILS TO RUN 

BUS D2 LOCAL FAULTS 
BKR AD1 10 FAILS TO OPEN 
BAlTERY DEPLETION FOLLOWING LOSS OF CHARGING 
AOV CT 2955 FAILS TO OPERATE 
DHR Pump 1 Fails to Run 
MODE 4 (FLAG) 

SBODG FAILS TO START 
MOTOR DAMPER HV5336A FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 

EDG 1-1 FAILS TO START 
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tl Cutset Prob 

53 

54 

55 

56 

57 

58 

59 

1.25E-08 

1.25E-08 

1.25E-08 

1.20E-08 

1.17E-08 

1.17E-08 

1.17E-08 

Event Prob 

1.36E-02 

3.50E-03 
1.55E-02 

l.OOE+OO 
1.00E-01 
1.70E-01 
1.36E-02 

3.50E-03 
l.OOE+OO 
1.00E-01 

1.36E-02 
1.55E-02 

l.OOE+OO 
1.00E-01 
1.70E-01 
1.36E-02 

2.95E-02 
1.00E+00 
1.00E-01 
2.20E-02 
3.51E-03 
3.51E-03 

1.55E-02 

1.70E-01 

3.50E-03 

1.36E-02 

9.30E-02 
l.OOE+OO 

6.02E-01 
1.00E-01 

1.70E-01 
3.51E-03 
3.51E-03 
9.30E-02 
l.OOE+OO 
1.00E-01 
6.02E-01 
1.70E-01 
3.51E-03 
9.30E-02 
3.51E-03 
l.OOE+OO 
1.00E-01 
6.02E-01 
1.70E-01 

~~ 

C Rate U Exposure UlEvent Description 

1 

1 

1 

1 

1 

1 

1 
1 

1 
1 

1 
1 

1 

1 

1.360E-02 

3.500E-03 

1.360E-02 

3.500E-03 

1.360E-02 

3.500E-03 

1.360E-02 
1.360E-02 

3.510E-03 
3.510E-03 

3.51 OE-03 
3.51 OE-03 

3.51 OE-03 

3.510E-03 

1 
1.55E-02 

1 
1 .oo 

1.00E-01 

1 
1.55E-02 

1 
1 .oo 

1.00E-01 

1 
1.55E-02 

1 
1 .oo 

1.00E-01 

1 
1 

2.95E-02 
1 .oo 

1.00E-01 

1 
1 

.093 
1 .oo 

1.00E-01 
.602 

1 
1 

,093 
1 .oo 

1.00E-01 
,602 

1 
,093 

1 
1 .oo 

1.00E-01 
,602 

EDGOOIIA 
EDGOSBOA 
EMDZ121N 

T3 
SDOP007R 
EDG0012A 
EDGOSBOA 
EMDZO91 N 
MODE-4-FLAG 
T3 
SDOP007R 
EDG0012A 
EDGOSBOA 
EMDZ097N 
MODE-4-FLAG 
T3 
SDOP007R 
EDG001 1A 
EDGOOI 2A 
EDGOSBOF 
MODE-4-FLAG 
T3 
SDOP005R 
EMF1521A 
EMFCCI 9A 
EMFDLTAA 
MODE-4-FLAG 
T3 

SDOP007R 
EMF1 522A 
EMFCCI 9A 
EMFDLTAA 
MODE-4-FLAG 
T3 

SDOP007R 
EMFCCI 9A 
EMFDLTAA 
EMFSBOAA 
MODE-4-FLAG 
T3 
XHOS-AMB->40F 
SDOP007R 

MODE-4-FLAG 

XHOS-AMB->40F 

XHOS-AMB->40F 

EDG 1-1 FAILS TO START 
SBODG FAILS TO START 
NO CONTROL POWER (AC & DC) TO EDG 1- 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-2 FAILS TO START 
SBODG FAILS TO START 
MOTOR DAMPER HV5329A FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-2 FAILS TO START 
SBODG FAILS TO START 
MOTOR DAMPER HV5329C FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO START 
EDG 1-2 FAILS TO START 
SBODG FAILS TO RUN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

MOTOR-DRIVEN FAN C152-1 FAILS TO START 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 
AMBIENT TEMPERATURE IS> 40 

MOTOR-DRIVEN FAN C152-2 FAILS TO START 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 

MODE 4 (FLAG) 
Loss of offsite power <initiating events 
AMBIENT TEMPERATURE IS> 40 

SBODG MOTOR-DRIVEN FAN A FAILS TO START 
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tJ Cutset Prob 

60 1.17E-08 

61 1.17E-08 

62 1.17E-08 

63 1.17E-08 

64 1.10E-08 

65 1.10E-08 

Event Prob 

3.51E-03 
9.30E-02 
3.51E-03 
1.00E+00 
1.00E-01 
6.02E-01 
1.70E-01 
3.50E-03 
3.51E-03 
9.30E-02 
1.00E+00 
1 .OOE-01 
6.02E-0 1 
1.70E-01 
3.50E-03 
3.51E-03 
9.30E-02 
l.OOE+OO 
1.00E-01 
6.02E-01 
1.70E-01 
3.50E-03 
3.51 E-03 
9.30E-02 
l.OOE+OO 
1.00E-01 
6.02E-01 
1.70E-01 
1.36E-02 
1.36E-02 
3.51E-03 
l.OOE+OO 
1.00E-01 
1.70E-01 
1.36E-02 
1.36E-02 
3.50E-03 
1.00E+00 
1.00E-01 
1.70E-01 

C Rate U Exposure UlEvent Description 

1 3.510E-03 

1 3.510E-03 

1 3.500E-03 
1 3.510E-03 

1 3.500E-03 
1 3.510E-03 

1 3.500E-03 
1 3.510E-03 

1 1.360E-02 
1 1.360E-02 
1 3.510E-03 

1 1.360E-02 
1 1.360E-02 
1 3.500E-03 

1 
,093 

1 
1 .oo 

1.00E-01 
,602 

1 
1 

,093 
1 .oo 

1.00E-01 
,602 

1 
1 

,093 
1 .oo 

1.00E-01 
,602 

1 
1 

,093 
1 .oo 

1.00E-01 
,602 

1 
1 
1 

1 .oo 
1.00E-01 

1 
1 
1 

1 .oo 
1.00E-01 

EMFCCI 9A 
EMFDLTAA 
EMFSBOBA 

T3 
XHOS-AMB->4OF 
SDOP007R 
EMD6000N 
EMFCC19A 
EMFDLTAA 

T3 
XHOS-AMB-s40F 
SDOP007R 
EMD6001 N 
EMFCCI 9A 
EMFDLTAA 

T3 
XHOS-AMB->40F 
SDOP007R 
EMD6002N 
EMFCC19A 
EMFDLTAA 

T3 

SDOP007R 
EDGOOI 1A 
EDG0012A 
EMFCI 53A 

T3 
SDOP007R 
EDGOOI 1A 
EDG0012A 
EMD6004N 

T3 
SDOP007R 

MODE-4-FLAG 

MODE-4-FLAG 

MODE-4-FLAG 

MODE-4-FLAG 

XHOS-AMB->4OF 

MODE-4-FLAG 

MODE-4-FLAG 

ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
SBODG MOTOR-DRIVEN FAN B FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

MOTOR-OPERATED CV 6000 DAMPER FAILS TO OPEN 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 
AMBIENT TEMPERATURE IS> 40 

MOTOR-OPERATED DAMPER CV 6001 FAILS TO OPEN 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

MOTOR-OPERATED CV 6002 DAMPER FAILS TO OPEN 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

EDG 1-1 FAILS TO START 
EDG 1-2 FAILS TO START 

MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO START 
EDG 1-2 FAILS TO START 
MOTOR-OPERATED DAMPER CV 6004 FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

MOTOR-DRIVEN FAN C-153 FAILS TO START 

Page 10 C:Vnit 7 base mode4\basecase\MOD€-4. CUT Attachment A: Davis-Besse Mode 4 



# Cutset Prob 

66 1.08E-08 

67 1.08E-08 

68 1.08E-08 

69 1.08E-08 

70 1.08E-08 

71 1.08E-08 

Event Prob 

6.22E-02 
4.85E-03 
3.51 E-03 
l.OOE+OO 
1.00E-01 
6.02E-01 
1.70E-01 
6.22E-02 
4.85E-03 
3.51E-03 

1.00E-01 
6.02E-01 
1.70E-01 
6.22E-02 
4.85E-03 
3.51E-03 

1.00E-01 
6.02E-01 
1.70E-01 

4.85E-03 
3.51E-03 
1.00E+00 
1.00E-01 
6.02E-01 
1.70E-01 

1.36E-02 
l.OOE+OO 
l.OOE+OO 
1.00E+00 
1.00E+00 

l.OOE+OO 

1.00E+00 

6.22E-02 

3.12E-02 

I .50E-03 
1.00E-01 

6.22E-02 
4.85E-03 
3.50E-03 

1.00E-01 

1.70E-01 

l.OOE+OO 

6.02E-01 
1.70E-01 

C Rate U Exposure UlEvent Description 

1 4.850E-03 
1 3.510E-03 

1 4.850E-03 
1 3.510E-03 

1 4.850E-03 
1 3.510E-03 

1 4.850E-03 
1 3.510E-03 

1 1.360E-02 
1 l.OOOE+OO 
1 1.000E+00 
1 l.OOOE+OO 

1 4.850E-03 
1 3.500E-03 

0.0622 
1 
1 

1 .oo 
1.00E-01 

,602 

0.0622 
1 
1 

1 .oo 
1.00E-01 

,602 

0.0622 
1 
1 

1 .oo 
1.00E-01 

,602 

0.0622 
1 
1 

1 .oo 
1.00E-01 

.602 

,0312 
1 

0.1 
0.1 
0.1 
1 .oo 

1.00E-01 

0.0622 
1 
1 

1 .oo 
1.00E-01 

,602 

EC2BE11 D 
EC2CC11 N 
EMF1521A 

T3 
XHOS-AMB->40F 
SDOP007R 
EC2BEl 1 D 
EC2CCl 1 N 
EMF1 522A 
MODE-4-FLAG 
T3 

SDOP007R 
EC2BEl 1 D 
EC2CC11 N 
EMFSBOAA 

T3 
XHOS-AMB->40F 
SDOP007R 
EC2BEI 1 D 
EC2CCl 1 N 
EMFSBOBA 

T3 

SDOP007R 
EDG B ET2A 
EDGCC02A 
EHASBCI E 
EHASBDI E 
EHASBDGE 
MODE-4-FLAG 
SDHASBDlE 
T3 
SDOP007R 
EC2BE11 D 
EC2CCl 1 N 
EMD6000N 
MODE-4-FLAG 
T3 

SDOP007R 

MODE-4-FLAG 

XHOS-AMB->40F 

MODE-4-FLAG 

MODE-4-FLAG 

XHOS-AMB-D~OF 

XHOS-AMB->40F 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACl lOORADllO FAILSTOOPEN 

MODE 4 (FLAG) 
Loss of offsite power cinitiating event> 
AMBIENT TEMPERATURE IS> 40 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACl lOORADllO FAILSTO OPEN 

MODE 4 (FLAG) 
Loss of offsite power <initiating events 
AMBIENT TEMPERATURE IS> 40 

MOTOR-DRIVEN FAN C152-1 FAILS TO START 

MOTOR-DRIVEN FAN C152-2 FAILS TO START 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACl lOORADllO FAILSTO OPEN 

MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACIIOORADIIO FAILSTOOPEN 
SBODG MOTOR-DRIVEN FAN B FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

SBODG MOTOR-DRIVEN FAN A FAILS TO START 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 

OPERATORS FAILS TO START SBODG AND ALIGN TO BUS C1 
OPERATORS FAIL TO START SBODG AND ALIGN TO BUS D1 
OPERATORS FAIL TO LINE UP SBODG TO BUS D2 
MODE 4 (FLAG) 

Loss of offsite power cinitiating events 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
AC1100RAD110 FAILSTOOPEN 
MOTOR-OPERATED CV 6000 DAMPER FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 
AMBIENT TEMPERATURE IS> 40 

EITHER EDG 1-1 OR 1-2 FAILS TO START 
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t# Cutset Prob 

H 

H 

H 

H 

H 

72 1.08E-08 

73 1.08E-08 

74 9.96E-09 

EC2BE11 D 
EC2CCl 1 N 
EMD6001 N 

T3 
XHOS-AMB-s40F 
SDOP007R 
EC2BEl 1 D 
EC2CC11 N 
EMD6002N 
MODE-4-FLAG 
T3 
XHOS-AMB-s40F 
SDOP007R 
EDG0012F 
EDGOSBOA 
EMDZOSIN 
MODE-4-FLAG 
T3 
SDOP005R 
EDG0012F 
EDGOSBOA 
EMDZO97N 
MODE-4-FLAG 
T3 
SDOPOOBR 
EDGOOIIF 
EDGOSBOA 
EMDZI 19N 
MODE-4-FLAG 
T3 
SDOP005R 
EDGOOI 1 F 
EDGOSBOA 
EMDZ12lN 
MODE-4-FLAG 
T3 
SDOP005R 
EB200D2F 
EC2ZOOON 
ELOOP2 
FC I RCTM P 
LMPIE21 F 

MODE-4-FLAG 

MODE-4-FLAG 

75 9.96E-09 

76 9.96E-09 

77 9.96E-09 

78 9.42E-09 

Event Prob 

6.22E-02 
4.85E-03 
3.50E-03 
l.OOE+OO 
1.00E-01 
6.02E-01 
1.70E-01 
6.22E-02 

3.50E-03 
l.OOE+OO 
1.00E-01 
6.02E-01 
1.70E-01 
8.34E-02 

3.50E-03 

1.00E-01 

8.34E-02 
1.55E-02 
3.50E-03 

1.00E-01 

8.34E-02 
1.55E-02 
3.50E-03 

4.85E-03 

1.55E-02 

l.OOE+OO 

2.20E-02 

l.OOE+OO 

2.20E-02 

l.OOE+OO 
1.00E-01 
2.20E-02 

1.55E-02 
8.34E-02 

3.50E-03 
l.OOE+OO 
1.00E-01 
2.20E-02 
3.77E-05 
4.85E-03 

1.53E-01 
3.37E-01 
l.OOE+OO 

l.OOE+OO 

C Rate U Exposure U/Event Description 

1 
1 

1 
1 

3 

1 

3 

1 

3 

1 

3 

1 

3 
1 

4.850E-03 
3.500E-03 

4.850E-03 
3.500E-03 

3.630E-03 

3.500E-03 

3.630E-03 

3.500E-03 

3.630E-03 

3.500E-03 

3.630E-03 

3.500E-03 

1.570E-06 
4.850E-03 

0.0622 
1 
1 

1 .oo 
1.00E-01 

,602 

0.0622 
1 
1 

1 .oo 
1.00E-01 

,602 

H 24 
1.55E-02 

1 
1 .oo 

1.00E-01 

H 24 
1.55E-02 

1 
1 .oo 

1.00E-01 

H 24 
1.55E-02 

1 
1 .oo 

1.00E-01 

H 24 
1.55E-02 

1 
1 .oo 

1.00E-01 

H 24 
1 
1 

,153 
,337 
1 .oo 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACIIOORADIIO FAILSTOOPEN 
MOTOR-OPERATED DAMPER CV 6001 FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power cinitiating event> 
AMBIENT TEMPERATURE IS> 40 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACI 10 OR AD1 10 FAILS TO OPEN 
MOTOR-OPERATED CV 6002 DAMPER FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power cinitiating event> 
AMBIENT TEMPERATURE IS> 40 

EDG 1-2 FAILS TO RUN 
SBODG FAILS TO START 
MOTOR DAMPER HV5329A FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-2 FAILS TO RUN 
SBODG FAILS TO START 
MOTOR DAMPER HV5329C FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO RUN 
SBODG FAILS TO START 
MOTOR DAMPER HV5336A FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO RUN 
SBODG FAILS TO START 

MODE 4 (FLAG) 
Loss of offsite power cinitiating event> 

BUS D2 LOCAL FAULTS 
BKR AD1 10 FAILS TO OPEN 
BAlTERY DEPLETION FOLLOWING LOSS OF CHARGING 
ClRC WATER TEMPERATURE NOT ACCEPTABLE 
DHR Pump 1 Fails to Run 
MODE 4 (FLAG) 

NO CONTROL POWER (AC & DC) TO EDG 1- 
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# Cutset Prob 

H 

H 

H 

H 

H 
H 

H 
H 

H 
H 

79 8.76E-09 

80 8.76E-09 

81 8.74E-09 

82 8.74E-09 

83 8.68E-09 

EDGOOI 1A 
EDG0012F 
EMFCI 53A 

T3 
SDOPOOBR 
EDGOOIIF 
EDGOOI 2A 
EMFCI 53A 

T3 
SDOPOOBR 
EDGOOI 1A 
EDG0012F 
EMD6004N 

T3 
SDOPOOBR 
EDGOOIIF 
EDG0012A 
EMD6004N 

T3 
SDOP005R 
EDGOOI 1 F 
EDG0012F 
EMF1521A 

T3 

SDOP003R 
EDGO011 F 
EDG0012F 
EMF1 522A 

T3 

SDOPOO3R 
EDGOOIIF 
EDG0012F 
EMFSBOAA 

T3 

SDOPOOBR 

MODE-4-FLAG 

MODE-4-FLAG 

MODE-4-FLAG 

MODE-4-FLAG 

MODE-4-FLAG 

XHOS-AMB->40F 

MODE-4-FLAG 

XHOS-AMB->40F 

MODE-4-FLAG 

XHOS-AMB->40F 

84 8.68E-09 

85 8.68E-09 

Event Prob 

1.36E-02 
8.34E-02 
3.51 E-03 
1.00E+00 
1.00E-01 
2.20E-02 
8.34E-02 
1.36E-02 
3.51 E-03 
l.OOE+OO 
1.00E-01 
2.20E-02 
1.36E-02 
8.34E-02 
3.50E-03 
1.00E+00 
1.00E-01 
2.20E-02 
8.34E-02 
1.36E-02 
3.50E-03 
l.OOE+OO 
1.00E-01 
2.20E-02 
8.34E-02 

3.51E-03 
1.00E+00 
1.00E-01 
6.02E-01 
5.90E-03 

8.34E-02 

8.34E-02 
8.34E-02 
3.51 E-03 
l.OOE+OO 
1.00E-01 
6.02E-01 
5.90E-03 

8.34E-02 
3.51 E-03 

8.34E-02 

l.OOE+OO 
1.00E-01 
6.02E-01 
5.90E-03 

C Rate U Exposure-- 
~ 

Description 

1 1.360E-02 
3 3.630E-03 H 
1 3.510E-03 

3 3.630E-03 H 
1 1.360E-02 
1 3.510E-03 

1 1.360E-02 
3 3.630E-03 H 
1 3.500E-03 

3 3.630E-03 H 

1 3.500E-03 
1 1.360E-02 

3 3.630E-03 H 

1 3.510E-03 
3 3.630E-03 H 

3 3.630E-03 H 
3 3.630E-03 H 
1 3.510E-03 

3 3.630E-03 H 
3 3.630E-03 H 
1 3.510E-03 

1 
24 
1 

1 .oo 
1.00E-01 

24 
1 
1 

1 .oo 
1.00E-01 

1 
24 
1 

1 .oo 
1.00E-01 

24 
1 
1 

1 .oo 
1.00E-01 

24 
24 
1 

1 .oo 
1.00E-01 

,602 

24 
24 
1 

1 .oo 
1.00E-01 

,602 

24 
24 
1 

1 .oo 
1.00E-01 

.602 

EDG 1-1 FAILS TO START 
EDG 1-2 FAILS TO RUN 
MOTOR-DRIVEN FAN C-153 FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO START 
MOTOR-DRIVEN FAN C-153 FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO START 
EDG 1-2 FAILS TO RUN 

MODE 4 (FLAG) 
Loss of offsite power <initiating events 

EDG 1-1 FAILS TO RUN 

MOTOR-OPERATED DAMPER CV 6004 FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO RUN 

MOTOR-DRIVEN FAN C152-1 FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

MOTOR-OPERATED DAMPER CV 6004 FAILS TO OPEN 

EDG 1-2 FAILS TO START 

EDG 1-2 FAILS TO RUN 

EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO RUN 
MOTOR-DRIVEN FAN C152-2 FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO RUN 
SBODG MOTOR-DRIVEN FAN A FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 
AMBIENT TEMPERATURE IS> 40 
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# Cutset Prob 2 Rate U Exposure U 

86 

87 

a8 

89 

90 

91 

Event Description 

8.68E-09 

8.65E-09 

8.65E-09 

8.65E-09 

8.32E-09 

8.25E-09 

H 
H 

H 
H 

H 
H 

H 
H 

Event Prob 

EDGO011 F 
EDG0012F 
EMFSBOBA 

T3 
XHOS-AMB-s40F 
SDOPOOJR 
EDGOOIIF 
EDG0012F 
EMD6000N 
MODE-4-FLAG 
T3 
XHOS-AMB-s40F 
SDOP003R 
EDGOOIIF 
EDG0012F 
EMD6001N 
MODE-4-FLAG 
T3 
XHOS-AMB-s40F 
SDOPOOJR 
EDGOOIIF 
EDG0012F 
EMD6002N 

T3 
XHOS-AMB-s40F 
SDOPOOJR 
EHASBCI E 
EHASBDI E 
EHASBDGE 
EMFCCI 9A 
EMF D LTAA 

SDHASBDIE 
T3 
SDOP007R 
EC2ZOOON 
EDGOOI 1A 
EHASBLOE 

SDHASBLOR 
T3 
SDOPOOGR 

MODE-4-FLAG 

MODE-4-FLAG 

MODE-4-FLAG 

MODE-4-FLAG 

8.34E-02 
8.34E-02 
3.51E-03 

1.00E-01 
l.OOE+OO 

6.02E-01 
5.90E-03 
8.34E-02 
8.34E-02 
3.50E-03 
l.OOE+OO 
1.00E-01 
6.02E-01 
5.90E-03 
8.34E-02 
8.34E-02 
3.50E-03 

1.00E-01 
6.02E-01 
5.90E-03 
8.34E-02 

3.50E-03 
l.OOE+OO 
1.00E-01 
6.02E-01 
5.90E-03 

l.OOE+OO 

8.34E-02 

l.OOE+OO 
l.OOE+OO 
1.00E+00 
3.51E-03 

l.OOE+OO 

1.00E-01 

4.85E-03 
1.36E-02 

9.30E-02 

1.50E-03 

1.70E-01 

l.OOE+OO 
l.OOE+OO 
5.00E-02 
1.00E-01 
2.50E-02 

3 
3 
1 

3 
3 
1 

3 
3 
1 

3 
3 
1 

1 
1 
1 
1 

1 
1 
1 

3.630E-03 H 
3.630E-03 H 
3.510E-03 

3.630E-03 H 
3.630E-03 H 
3.500E-03 

3.630E-03 H 
3.630E-03 H 
3.500E-03 

3.630E-03 H 
3.630E-03 H 
3.500E-03 

.I .000E+00 
l.OOOE+OO 
l.OOOE+OO 
3.510E-03 

4.850E-03 
1.360E-02 
l.OOOE+OO 

24 
24 
1 

1 .oo 
1.00E-01 

.602 

24 
24 
1 

1 .oo 
1:OOE-Ol 

.602 

24 
24 
1 

1 .oo 
1.00E-01 

.602 

24 
24 
1 

1 .oo 
1.00E-01 

.602 

0.1 
0.1 
0.1 
1 

,093 
1 .oo 

1.00E-01 

1 
1 

0.1 
1 .oo 

1.00E-01 

EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO RUN 
SBODG MOTOR-DRIVEN FAN B FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO RUN 
MOTOR-OPERATED CV 6000 DAMPER FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO RUN 
MOTOR-OPERATED DAMPER CV 6001 FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO RUN 
MOTOR-OPERATED CV 6002 DAMPER FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40, 

OPERATORS FAILS TO START SBODG AND ALIGN TO BUS C1 
OPERATORS FAIL TO START SBODG AND ALIGN TO BUS D1 
OPERATORS FAIL TO LINE UP SBODG TO BUS D2 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 

BKR AD1 10 FAILS TO OPEN 
EDG 1-1 FAILS TO START 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 
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# Cutset Prob 

H 

H 

H 

92 

93 

94 

95 

96 

EC2Z141 N 
EDG0012A 
EHASBLOE 
MODE-4-FLAG 
SDHASBLOR 
T3 
SDOPOOGR 
EC2BEl 1 D 
EC2CCl 1 N 
EHASBCI E 
EHASBDI E 
EHASBDGE 
MODE-4-FLAG 
SDHASBDIE 
T3 
SDOP007R 
EDG0012F 
EHASBLOE 
EMFZ170A 

SDHASBLOR 
T3 
XHOS-AMB-s68F 
SDOP004R 
EDG0012F 
EHASBLOE 
EMFZ172A 

SDHASBLOR 
T3 
XHOS-AMB-sB8F 
SDOP004R 
EDGOOIIF 
EHASBLOE 
EMFZ163A 

SDHASBLOR 
T3 
XHOS-AMB-268F 
SDOP004R 

MODE-4-FLAG 

MODE-4-FLAG 

MODE-4-FLAG 

8.25E-09 

7.69E-09 

7.10E-09 

7.10E-09 

7.10E-09 

Event Prob 

4.85E-03 

1.00E+00 
1.00E+00 
5.00E-02 
1.00E-01 
2.50E-02 
6.22E-02 

1.36E-02 

4.85E-03 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
1.50E-03 
1.00E-01 

8.34E-02 

3.51E-03 

1.70E-01 

1.00E+00 

1.00E+00 
5.00E-02 
1.00E-01 
5.00E-01 
9.70E-03 
8.34E-02 
l.OOE+OO 

l.OOE+OO 
3.51E-03 

5.00E-02 
1.00E-01 

9.70E-03 
8.34E-02 

5.00E-01 

1.00E+00 

1.00E+00 
3.51E-03 

5.00E-02 
1.00E-01 
5.00E-01 
9.70E-03 

C Rate U Exposure UlEvent Description 

1 
1 
1 

1 
1 
1 
1 

3 
1 
1 

3 
1 
1 

3 
1 
1 

4.850E-03 
1.360E-02 
l.OOOE+OO 

4.850E-03 
1.000E+00 
1.000E+00 
l.OOOE+OO 

3.630E-03 H 
l.OOOE+OO 
3.510E-03 

3.630E-03 H 

3.51 OE-03 
l.OOOE+OO 

3.630E-03 H 

3.51 OE-03 
l.OOOE+OO 

1 
1 

0.1 
1 .oo 

1.00E-01 

0.0622 
1 

0.1 
0.1 
0.1 
1 .oo 

1.00E-01 

24 
0.1 
1 

1 .oo 

1.00E-01 
.5 

24 
0.1 
1 

1 .oo 

1.00E-01 
.5 

24 
0.1 
1 

1 .oo 

1.00E-01 
.5 

BKRACIIO FAILSTOOPEN 
EDG 1-2 FAILS TO START 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MODE 4 (FLAG) 

Loss of offsite power <initiating events 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACIIOORADIIO FAILSTO OPEN 
OPERATORS FAILS TO START SBODG AND ALIGN TO BUS C1 
OPERATORS FAIL TO START SBODG AND ALIGN TO BUS D1 
OPERATORS FAIL TO LINE UP SBODG TO BUS D2 
MODE 4 (FLAG) 

Loss of offsite power <initiating events 

EDG 1-2 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
VENT FAN 1 FAILS TO START 
MODE 4 (FLAG) 

Loss of offsite power <initiating events 
OUTSIDE AMBIENT TEMPERATURE > 68 F 

EDG 1-2 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
VENT FAN 2 FAILS TO START 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 
OUTSIDE AMBIENT TEMPERATURE > 68 F 

EDG 1-1 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
VENT FAN 3 FAILS TO START 
MODE 4 (FLAG) 

Loss of offsite power <initiating events 
OUTSIDE AMBIENT TEMPERATURE 68 F 
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# Cutset Prob 

H 

H 

H 

H 

97 

98 

99 

100 

EDGO011 F 
EHASBLOE 
EMFZ165A 
MODE-4-FLAG 
SDHASBLOR 
T3 
XHOS-AMB->68F 
SDOP004R 
EC2Zl41 N 
EDG0012F 
EDGOSBOF 
MODE-4-FLAG 
T3 
SDOPOOJR 
EC2ZOOON 
EDGOOIIF 
EDGOSBOF 

T3 
SDOPOOJR 
EDGBETI F 
EDGCCOIF 
EMFCI 53A 

T3 
SDOPOOBR 

MODE-4-FLAG 

MODE-4-FLAG 

7.10E-09 

7.04E-09 

7.04E-09 

6.70E-09 

Event Prob 

8.34E-02 
l.OOE+OO 

l.OOE+OO 
5.00E-02 
1.00E-01 

9.70E-03 
4.85E-03 
8.34E-02 
2.95E-02 

1.00E-01 
5.90E-03 
4.85E-03 
8.34E-02 
2.95E-02 
1.00E+00 
1.00E-01 
5.90E-03 
3.88E-02 
8.34E-02 
3.51 E-03 
1.00E+00 
1.00E-01 
5.90E-03 

3.51E-03 

5.00E-01 

l.OOE+OO 

C Rate U Exposure UIEvent Description 

3.630E-03 H 

3.510E-03 
l.OOOE+OO 

4.850E-03 
3.630E-03 H 

4.850E-03 
3.630E-03 H 

3.630E-03 H 
3.51 OE-03 

24 
0.1 
1 

1 .oo 

1.00E-01 
.5 

1 
24 

2.95E-02 
1 .oo 

1.00E-01 

1 
24 

2.95E-02 
1 .oo 

1.00E-01 

,0388 
24 
1 

1 .oo 
1.00E-01 

EDG 1-1 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
VENT FAN 4 FAILS TO START 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 
OUTSIDE AMBIENT TEMPERATURE > 68 F 

BKR ACI 10 FAILS TO OPEN 
EDG 1-2 FAILS TO RUN 
SBODG FAILS TO RUN 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 

BKR AD1 10 FAILS TO OPEN 
EDG 1-1 FAILS TO RUN 
SBODG FAILS TO RUN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO RUN 
EITHER EDG 1-1 OR 1-2 FAILS TO RUN 

MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

MOTOR-DRIVEN FAN C-I 53 FAILS TO START 

leport Summary: 
Filename: C:\init l\base mode4\basecase\MODE-4.CUT 
Print date: 2/2/2005 253 PM 
Not sorted 
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Response to: Request For Additional Information Regarding BAW-2441, "Risk-Informed 
Justification For LCO End-State Changes" 

Attachment B 

Top 100 Cut Sets for the Base Case (no LCO) for the Current 
End State (Mode 5) 

Davis-Besse Model 



# Cutset Prob 

1.45E-06 

1.45E-06 

3.79E-07 

3.79E-07 

3.37E-07 

Event Prob 

l.OOE+OO 
l.OOE+OO 
l.OOE+OO 

4.30E-06 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
3.37E-01 

3.37E-01 

4.30E-06 
l.OOE+OO 
3.37E-01 
l.OOE+OO 
l.OOE+OO 
5.35E-02 
2.10E-05 
1.00E+00 
3.37E-01 
l.OOE+OO 
l.OOE+OO 
5.35E-02 
2.10E-05 
1.00E+00 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
3.37E-01 
1.00E-06 
l.OOE+OO 

Cutsets with Descriptions Report 

SPOSA = 1.18E-05 

C Rate U Exposure UIEvent Description 

0.1 
0.1 
0.1 
,337 

1 .oo 
0.1 
0.1 
0.1 
,337 

1 .oo 
,337 
0.1 
0.1 

0.0535 

1 .oo 
,337 
0.1 
0.1 

0.0535 

1 .oo 
0.1 
.I 

0.1 
0.1 
0.1 
.I 

.337 

1 .oo 

LHADHRIE 
LHADHR4E 
LHADHR5E 
LMPlEZlF 
SDHAC306E 
SPOS-A-FLAG 
LHADHRI E 
LHADHR4E 
LHADHRGE 
LMPIE21 F 
SDHAC307E 

IE-LMPP42XF 
LHADHR4E 
LHADHRBE 
LMPBETAF 
SDHAC209E 

SPOS-A-FLAG 

SPOS-A-FLAG 
IE-LMPP42XF 
LHADHR4E 
LHADHRGE 
LMPBETAF 
SDHAC213E 

LHADHI OE 
LHADHRIJE 
LHADHRIE 
LHADHR4E 
LHADHR8E 
LHADHRSE 
LMPIE21 F 
SDHAC308E 

SPOS-A-FLAG 

SPOS-A-FLAG 

Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 
DHR Pump 1 Fails to Run 

SPOSA (FLAG) 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to open PORV 
DHR Pump 1 Fails to Run 

SPOSA (FLAG) 
DHR Pump Fails to Run 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 
CC FACTOR FOR LPI PUMPS FAILING TO RUN 

SPOSA (FLAG) 
DHR Pump Fails to Run 
Operator fails to establish prim to sec heat transfer 
Operator fails to open PORV 
CC FACTOR FOR LPI PUMPS FAILING TO RUN 

SPOSA (FLAG) 
Operator Fails to Initiate Recirculation 
Failure to recover DHR 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Oper fails to align & start a system to refill BWST 
Oper fails to align altern pump to refill BWST 
DHR Pump 1 Fails to Run 

SPOSA (FLAG) 

~ 
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# Cutset Prob C Rate U Exposure U 

6 

7 

8 

9 

10 

11 

12 

13 

Event Description 

1.64E-07 

1.39E-07 

1.31 E-07 

1.26E-07 

1.25E-07 

1.17E-07 

1.14E-07 

1.14E-07 

H 

H 

H 

Event Prob 

F3AL 
LHADHR4E 
SDHADHR4E 

WHAF3lSE 
F3AL 
FMPBETAF 
QMPMDFPA 

WHAF3lSE 
F3AM 
LHADHR4E 
SDHADHR4E 
SPOS-A-FLAG 
IE-SVLP 
LHADHR5E 
LHASDV2E 
SDHADHRBAE 
SPOS-A-FLAG 
F3AL 
FWOl lXN 
FWBETAN 
SPOS-A-FLAG 
WHAF31SE 
LHADHR4E 
SDHADHR4E 

TMP30F3F 
TMPT14BF 
LHADHRI E 
LHADHR4E 
LHADHRBE 
SDHAC404E 
SPOS-A-FLAG 
TMPP431 F 
WHASPREE 
LHADHRIE 
LHADHR4E 
LHADHRGE 
SDHAC405E 
SPOS-A-FLAG 
TMPP431F 
WHASPREE 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

4.00E-04 
1.00E+00 

l.OOE+OO 
l.OOE+OO 
4.00E-04 

9.90E-03 
l.OOE+OO 
l.OOE+OO 
3.20E-04 
l.OOE+OO 

l.OOE+OO 
1.26E-02 
l.OOE+OO 
l.OOE+OO 
1.00E-05 
1.00E+00 
4.00E-04 

4.1 OE-04 

3.51E-02 

4.10E-04 

3.04E-03 
1.03E-01 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 

l.OOE+OO 
4.10E-04 

2.50E-03 
1.14E-01 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
1.00E-06 
l.OOE+OO 
1.14E-01 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 

l.OOE+OO 

1.00E+00 

1.00E-06 

1.14E-01 

1 

4.OE-4 
0.1 

1 .oo 
0.1 

4.OE-4 
,0351 

9.90E-03 
1 .oo 
0.1 

3.2E-4 
0.1 

1 .oo 
1.26E-2 

0.1 
0.1 

1 .oo 
4.OE-4 

,103 
1 .oo 
0.1 
0.1 

1 .oo 
,0025 

1.14E-01 
0.1 
0.1 
0.1 

1 .oo 
1.14E-01 
5.8E-03 

0.1 
0.1 
0.1 

1 .oo 
1.14E-01 
5.8E-03 

3.040E-03 1 

Large flood in CCW pump room from service water <initiating events 
Operator fails to establish prim to sec heat transfer 

SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
Large flood in CCW pump room from service water <initiating events 
CC FACTOR FOR TPCW PUMPS FAILING TO RUN 
MDFP FAILS TO START 
SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
Maximum flood in CCW pump room from service water <initiating events 
Operator fails to establish prim to sec heat transfer 

SPOSA (FLAG) 
Large Loss of Inventory Outside of Reactor Building 
Operator fails to start HPI or LPI pump for Makeup Cooling 
Failure to stop loss of inventory before loss of decay heat pump 

SPOSA (FLAG) 
Large flood in CCW pump room from service water <initiating events 
A W  FAILS TO OPEN 
CC FACTOR FOR A W s  FAILING TO OPEN 
SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
Operator fails to establish prim to sec heat transfer 

SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 

SPOSA (FLAG) 
CCW PUMP 1-1 FAILS TO RUN 
FAILURE TO RECOVER CCW USING THE SPARE CCW TRAIN 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to open PORV 

SPOSA (FLAG) 
CCW PUMP 1-1 FAILS TO RUN 
FAILURE TO RECOVER CCW USING THE SPARE CCW TRAIN 
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# Cutset Prob C Rate U Exposure U 

14 

15 

16 

17 

18 

19 

20 

21 

Event Description 

1.12E-07 

1 .I 1 E-07 

1.08E-07 

1.00E-07 

9.90E-08 

9.90E-08 

9.90E-08 

9.21E-08 

H 
H 

H 

H 

H 

Event Prob 

1.55E-02 
3.1 2E-02 
1.36E-02 
1.70E-01 
l.OOE+OO 
1.00E-01 
3.20E-04 
3.51E-02 

l.OOE+OO 
9.90E-03 

8.34E-02 
8.34E-02 
l.OOE+OO 
5.00E-02 

,3.10E-03 
1.00E+00 
1.00E-01 
3.20E-04 
3.04E-03 
1.03E-01 

3.51E-02 
9.90E-03 

2.50E-03 
1.14E-01 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
1.00E-06 
l.OOE+OO 
9.90E-02 
l.OOE+OO 
1 .OOE+OO 
l.OOE+OO 
1.00E+00 
1.00E-06 
1.00E+00 
9.90E-02 
l.OOE+OO 
9.30E-06 
9.90E-03 
l.OOE+OO 
1.00E+00 

l.OOE+OO 

l.OOE+OO 

EDGOSBOA 
EDGBET2A 
EDGCC02A 
SDOP007R 

T3 
F3AM 
FMPBETAF 
QMPMDFPA 
SPOS-A-FLAG 
EDGOOIIF 
EDG0012F 
EHASBLOE 
SDHASBLOR 
SDOP001 R 

T3 
F3AM 
FWOl lXN 
RNBETAN 
SPOS-A-FLAG 
FMPBETAF 
QMPMDFPA 

TMP3OF3F 
TMPT14BF 
LHADHRI E 
LHAD H R4 E 
LHADHR5E 
SDHAC404E 

lTC1424T 
WHASPREE 
LHADHRI E 
LHADH R4E 
LHADHRGE 
SDHAC405E 
SPOS-A-FLAG 
TK1424T 
WHASPREE 
F2DM 
QMPMDFPA 
SHAF2lSE 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

1.360E-02 

3.630E-03 H 
3.630E-03 H 
l.OOOE+OO 

3.040E-03 

1.190E-05 H 

1.190E-05 H 

1.55E-02 
,0312 

1 

1 .oo 
0.1 

3.2E-4 
,0351 

9.90E-03 
1 .oo 
24 
24 
0.1 

1 .oo 
0.1 

3.2E-4 
1 

.I03 
1 .oo 

,0351 
9.90E-03 

1 .oo 
,0025 

1.14E-01 
0.1 
0.1 
0.1 

1 .oo 
8760 

5.8 E-03 
0.1 
0.1 
0.1 

1 .oo 
8760 

5.8E-03 
9.3E-6 

9.90E-03 
0.1 
1 .oo 

SBODG FAILS TO START 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
Maximum flood in CCW pump room from service water cinitiating event> 
CC FACTOR FOR TPCW PUMPs FAILING TO RUN 
MDFP FAILS TO START 
SPOSA (FLAG) 
EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 

SPOSA (FLAG) 
Loss of offsite power cinitiating events 
Maximum flood in CCW pump room from service water Ginitlatin 
A W  FAILS TO OPEN 
CC FACTOR FOR A W s  FAILING TO OPEN 
SPOSA (FLAG) 
CC FACTOR FOR TPCW PUMPs FAILING TO RUN 
MDFP FAILS TO START 
SPOSA (FLAG) 

:vent> 

I ~ - I  

COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 

SPOSA (FLAG) 
TEMP CONTROL VALVE SW1424 FAILS TO THROITLE (1 YEAR MISSION TIME) 
FAILURE TO RECOVER CCW USING THE SPARE CCW TRAIN 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to open PORV 

SPOSA (FLAG) 
TEMP CONTROL VALVE SW1424 FAILS TO THROlTLE (1 YEAR MISSION TIME) 
FAILURE TO RECOVER CCW USING THE SPARE CCW TRAIN 
Maximum flood in room 53 from cooling tower makeup -=initiating events 
MDFP FAILS TO START 
FAILURE TO ISOLATE FLOOD BEFORE SERVICE WATER PUMPS ARE AFFECTED 
SPOSA (FLAG) 
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# Cutset Prob 2 Rate U Exposure U 

22 

23 

24 

25 

26 

27 

28 

Event Description 

8.92E-08 

8.60E-08 

8.41 E-08 

8.22E-08 

7.95E-08 

7.51E-08 

7.51 E-08 

H 

Event Prob 

FWOI IXN 
FWBETAN 
SPOS-A-FLAG 
TMP30F3F 
TMPT14BF 
EDGOSBOA 
EMFCCI 9A 
EMFDLTAA 
SDOP007R 
SPOS-A-FLAG 
T3 

LHADHR5E 
LHASDV2E 
SDHADHR5AE 

F2BM 
QMPMDFPA 
SPOS-A-FLAG 
EC2BEl 1 D 
EC2CCl 1 N 
EDGOSBOA 
SDOP007R 

T3 
LHADHRIE 
LHADHR4E 
LHADHR5E 
SDHAC406E 
SHADILPE 
SHASTBTE 
SPOS-A-FLAG 
TMPP3OlF 
LHADHRI E 
LHADHR4E 
LHADHRGE 
SDHAC407E 
SHADILPE 
SHASTBTE 

TMPP3Ol F 

IE-SVLI 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

3.04E-03 
1.03E-01 
l.OOE+OO 
2.50E-03 
1.14E-01 
1.55E-02 
3.5 1 E-03 
9.30E-02 
1.70E-01 

1.00E-01 
l.OOE+OO 

8.41E-03 
l.OOE+OO 
1.00E+00 

1.00E+00 
1.00E-05 

8.30E-06 
9.90E-03 
l.OOE+OO 
6.22E-02 
4.85E-03 

1.70E-01 
l.OOE+OO 
1.00E-01 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
1.00E-06 
1.00E+00 
1.00E+00 
1.00E+00 
7.51 E-02 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
1.00E-06 

, 1.00E+00 
l.OOE+OO 
l.OOE+OO 
7.5 1 E-02 

1.55E-02 

3.040E-03 1 
,103 
1 .oo 

,0025 
1.14E-01 
1.55E-02 

3.51 OE-03 1 
.093 

1 .oo 
0.1 

8.41 E-3 
0.1 
0.1 

1 .oo 
8.3E-6 

9.90E-03 
1 .oo 

0.0622 

1.55E-02 

1 .oo 
0.1 
0.1 
0.1 
0.1 

4.850E-03 1 

0.1 
1.2E-3 
1 .oo 

7.5 1 E-02 
0.1 
0.1 
0.1 

0.1 
1.2E-3 
1 .oo 

7.51 E-02 

A W  FAILS TO OPEN 
CC FACTOR FOR A W s  FAILING TO OPEN 
SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 
SBODG FAILS TO START 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
Large Loss of Inventory Inside of Reactor Building 
Operator fails to start HPI or LPI pump for Makeup Cooling 
Failure to stop loss of inventory before loss of decay heat pump 

SPOSA (FLAG) 
Maximum flood in room 53 from failure of SW1395 or SW1399 <initiating events 
MDFP FAILS TO START 
SPOSA (FLAG) 

ACl lOORADllO FAILSTOOPEN 
SBODG FAILS TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 

OPERATORS FAIL TO RECOVER SW WITH DILUTION PUMP 
OPERATORS FAIL TO RECOVER SW WITH SPARE SW PUMP 
SPOSA (FLAG) 
SW PUMP 1-1 FAILS TO RUN (1 YEAR MISSION TIME) 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator'fails to open PORV 

OPERATORS FAIL TO RECOVER SW WITH DILUTION PUMP 
OPERATORS FAIL TO RECOVER SW WITH SPARE SW PUMP 
SPOSA (FLAG) 
SW PUMP 1-1 FAILS TO RUN (1 YEAR MISSION TIME) 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
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# Cutset Prob C Rate U Exposure U 

29 

30 

31 

32 

33 

34 

35 

Event Description 

7.43E-08 

6.91 E-08 

6.40E-08 

6.40E-08 

6.37E-08 

5.87E-08 

5.87E-08 

H 

H 

H 

H 
H 

H 

H 

Event Prob 

2.50E-05 
9.90E-03 
l.OOE+OO 
l.OOE+OO 
3.00E-01 
3.82E-01 
9.90E-03 
3.1 OE-03 
l.OOE+OO 
7.65E-02 
l.OOE+OO 

l.OOE+OO 
l.OOE+OO 
l.OOE+OO 

4.30E-06 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
1.49E-02 
4.30E-06 

8.34E-02 
8.34E-02 
1.55E-02 

l.OOE+OO 

l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
4.30E-06 
l.OOE+OO 
1.37E-02 
1.00E+00 
l.OOE+OO 
1.00E+00 
4.30E-06 
l.OOE+OO 
1.37E-02 

7.70E-02 

1.49E-02 

l.OOE+OO 

5.90E-03 

1.00E-01 

F2CM 
QMPMDFPA 
SHAF2lSE 
SPOS-A-FLAG 
ZHAF2CME 
NOT-SWSUM-SWWIN 
QMPMDFPA 
SDHADILPE 
SHADILPE 
SMFOT12F 
SPOS-A-FLAG 
TMF40F4F 
LHADHRI E 
LHADHR4E 
LHADHR5E 
LHXIEIIP 
SDHAC306E 
SPOS-A-FLAG 
LHADHRI E 
LHADHR4E 
LHADHRGE 
LHXlEllP 
SDHAC307E 
SPOS-A-FLAG 
EDGOOIIF 
EDG0012F 
EDGOSBOA 
SDOPOOIR 
SPOS-A-FLAG 
T3 
LHADHRI E 
LHAD H R4 E 
LHADHR5E 
SDHAC306E 

TB200ClF 
LHADHRI E 
LHAD H R4 E 
LHADHRGE 
SDHAC307E 
SPOS-A-FLAG 
TB200ClF 

SPOS-A-FLAG 
3 

3 

9.090E-06 H 

3.400E-06 H 

3.400E-06 H 

3.630E-03 H 
3.630E-03 H 

1.570E- H 

1.570E-06 H 

2.5E-5 
9.90E-03 

0.1 
1 .oo 
0.3 
.382 

9.90E-03 

0.1 
8760 
1 .oo 
.077 
0.1 
0.1 
0.1 

8760 

1 .oo 
0.1 
0.1 
0.1 

8760 

1 .oo 
24 
24 

1.55E-02 

1 .oo 
0.1 
0.1 
0.1 
0.1 

1 .oo 
8760 
0.1 
0.1 
0.1 

1 .oo 
8760 

Maximum flood in room 53 from service water return <initiating event> 
MDFP FAILS TO START 
FAILURE TO ISOLATE FLOOD BEFORE SERVICE WATER PUMPS ARE AFFECTED 
SPOSA (FLAG) 
HUMAN ACTION (DURING EVENT) 
OUTSIDE AMBIENT TEMP BETWEEN 40-86 
MDFP FAILS TO START 

OPERATORS FAIL TO RECOVER SW WITH DILUTION PUMP 
SW PUMP ROOM FAN FAILS TO RUN 
SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 4 OF 4 SW PMP ROOM VENT FANS FAILING TO RUN 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 
DH COOLER 1-1 FAILS DURING OPERATION (Initiating Event) 

SPOSA (FLAG) 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to open PORV 
DH COOLER 1-1 FAILS DURING OPERATION (Initiating Event) 

SPOSA (FLAG) 
EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO RUN 
SBODG FAILS TO START 

' 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 

SPOSA (FLAG) 
BUS C1 LOCAL FAULTS 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to open PORV 

SPOSA (FLAG) 
BUS C1 LOCAL FAULTS 
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# Cutset Prob 

H 

H 

H 

H 
H 

36 5.74E-08 

37 5.50E-08 

38 5.50E-08 

39 5.30E-08 

40 5.30E-08 

41 5.02E-08 

42 4.93E-08 

F2CL 
LHADHR4E 
SDHADHR4E 
SHAF2lSE 
SPOS-A-FLAG 
EDG001 1A 
EDG0012F 
EHASBLOE 
SDHASBLOR 
SDOP004R 
SPOS-A-FLAG 
T3 
EDGOOIIF ~ 

EDG0012A 
EHASBLOE 
SDHASBLOR 
SDOP004R 
SPOS-A-FLAG 
T3 
EDGBET2A 
EDGCC02A 
E HAS BLO E 
SDHASBLOR 
SDOPOOGR 

T3 
LHADHRI E 
LHADHR4E 
LMPIE21F 
RRZRCLAN 
SDHAC210E 
SPOS-A-FLAG 
EDGBETI F 
EDGCCOIF 
EHAS B LO E 
SDHASBLOR 
SDOPOOI R 

T3 
EDGOOIIF 
EDG0012F 
EDGOSBOF 
SDOPOOPR 
SPOS-A-FLAG 
T3 

SPOS-A-FLAG 

SPOS-A-FLAG 

Event Prob 

1.40E-04 
l.OOE+OO 
4.10E-04 
l.OOE+OO 
l.OOE+OO 
1.36E-02 
8.34E-02 

5.00E-02 
9.70E-03 
l.OOE+OO 

8.34E-02 

l.OOE+OO 

1.00E-01 

1.36E-02 
l.OOE+OO 
5.00E-02 
9.70E-03 
l.OOE+OO 
1.00E-01 

1.36E-02 
3.12E-02 

l.OOE+OO 
5.00E-02 
2.50E-02 
l.OOE+OO 
1.00E-01 
l.OOE+OO 
l.OOE+OO 
3.37E-01 
5.24E-03 
3.00E-05 
l.OOE+OO 
3.88E-02 
8.34E-02 
l.OOE+OO 
5.00E-02 
3.1 OE-03 
l.OOE+OO 
1.00E-01 
8.34E-02 
8.34E-02 
2.95E-02 
2.40E-03 
l.OOE+OO 
1.00E-01 

~ ~~ 

C Rate U Exposure UIEvent Description 

1 1.360E-02 
3 3.630E-03 H 
1 1.000E+00 

3 3.630E-03 H 
1 1.360E-02 
1 1.000E+00 

1 1.360E-02 
1 1.000E+00 

1 5.240E-03 

3 3.630E-03 H 
1 1.000E+00 

3 3.630E-03 H 
3 3.630E-03 H 

1.4E-4 
0.1 

0.1 
1 .oo 

1 
24 
0.1 

1 .oo 
0.1 
24 
1 

0.1 

1 .oo 
0.1 

.0312 
1 

0.1 

1 .oo 
0.1 
0.1 
0.1 
.337 

1 

1 .oo 
.0388 

24 
0.1 

1 .oo 
0.1 
24 
24 

2.95E-02 

1 .oo 
0.1 

Large flood in room 53 from service water return <initiating event> 
Operator fails to establish prim to sec heat transfer 

FAILURE TO ISOLATE FLOOD BEFORE SERVICE WATER PUMPS ARE AFFECTED 
SPOSA (FLAG) 
EDG 1-1 FAILS TO START 
EDG 1-2 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
EDG 1-1 FAILS TO RUN 

OPERATORS FAIL TO ADD SBODG FUEL OIL 
EDG 1-2 FAILS TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 

OPERATORS FAIL TO ADD SBODG FUEL OIL 
EITHER EDG 1-1 OR 1-2 FAILS TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
DHR Pump 1 Fails to Run 
PORV (RC2A) FAILS TO OPEN 

SPOSA (FLAG) 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO RUN 
EITHER EDG 1-1 OR 1-2 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-2 FAILS TO RUN 
SBODG FAILS TO RUN 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO RUN 
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# Cutset Prob : Rate U Exposure U 

43 4.87E-08 

44 4.80E-08 

Event Description 

45 4.80E-08 

H 

H 

46 4.80E-08 

47 4.80E-08 

48 4.16E-08 

EDGOOI 1A 
EDGOOI 2A 
EDGOSBOA 
SDOP007R 
SPOS-A-FLAG 
T3 
LAVlE4BK 
LHADHRI E 
LHADHRPE 
LHADHR4E 
LHADHR5E 
SDHAC306E 
SPOS-A-FLAG 
LAVIE4BK 
LHADHRI E 
LHADHR2E 
LHADHR4E 
LHAD HR6 E 
SDHAC307E 

LHADHRIE 
LHADHR4E 
LHADHRBE 
SDHAC306E 
SPOS-A-FLAG 
WAVIE67K 
LHADHRI E 
LHADHR4E 
LHADHRGE 
SDHAC307E 
SPOS-A-FLAG 
WAVIE67K 
F2CL 
QMPMDFPA 
SHAF21SE 
SPOS-A-FLAG 
ZHAF2CLE 
EHASBLOE 
EMFCC19A 
EMF D LTAA 
SDHASBLOR 
SDOPOOGR 
SPOS-A-FLAG 
T3 

SPOS-A-FLAG 

49 4.08E-08 

Event Prob 

1.36E-02 
1.36E-02 
1.55E-02 ' 

1.70E-01 
l.OOE+OO 
1.00E-01 
1.12E-02 
l.OOE+OO 
l.OOE+OO 
1.00E+00 
l.OOE+OO 

l.OOE+OO 

l.OOE+OO 
l.OOE+OO 

1.00E+00 

l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 

l.OOE+OO 

l.OOE+OO 
I.OOE+OO 
1.00E+00 

l.OOE+OO 

4.30E-06 

1.12E-02 

l.OOE+OO 

4.30E-06 

4.30E-06 

1.12E-02 

4.30E-06 

1.12E-02 
1.40E-04 
9.90E-03 
l.OOE+OO 
l.OOE+OO 
3.00E-02 
l.OOE+OO 
3.51E-03 
9.30E-02 
5.00E-02 

l.OOE+OO 
2.50E-02 

1.00E-01 

1 1.360E-02 
1 1.360E-02 

2 2.550E-06 H 

2 2.550E-06 H 

2 2.55OE-06 H 

2 2.550E-06 H 

1 l.OOOE+OO 
1 3.510E-03 

1 
1 

1.55E-02 

1 .oo 
0.1 

8760 
0.1 
0.1 
0.1 
0.1 

1 .oo 
8760 
0.1 
0.1 
0.1 
0.1 

1 .oo 
0.1 
0.1 
0.1 

1 .oo 
8760 
0.1 
0.1 
0.1 

1 .oo 
8760 

1.4E-4 
9.90E-03 

0.1 
1 .oo 
3E-2 
0.1 
1 

.093 

1 .oo 
0.1 

EDG 1-1 FAILS TO START 
EDG 1-2 FAILS TO START 
SBODG FAILS TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
DH14B FAILS TO REMAIN OPEN (Initiating Event) 
Operators Fail to Recover DHR with the Standby Train 
Operators fail to Recover from Inadvertent Isolation of Decay Heat 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 

SPOSA (FLAG) 
DH14B FAILS TO REMAIN OPEN (Initiating Event) 
Operators Fail to Recover DHR with the Standby Train 
Operators fail to Recover from Inadvertent Isolation of Decay Heat 
Operator fails to establish prim to sec heat transfer 
Operator fails to open PORV 

SPOSA (FLAG) 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 

SPOSA (FLAG) 
AOV CC 1467 FAILS TO REMAIN OPEN (Initiating Event) 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to open PORV 

SPOSA (FLAG) 
AOV CC 1467 FAILS TO REMAIN OPEN (Initiating Event) 
Large flood in room 53 from service water return <initiating event> 
MDFP FAILS TO START 
FAILURE TO ISOLATE FLOOD BEFORE SERVICE WATER PUMPS ARE AFFECTED 
SPOSA (FLAG) 
HUMAN ACTION (DURING EVENT) 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating events 
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#I Cutset Prob : Rate U Exposure U 

50 

51 

52 

53 

54 

55 

56 

Event Description 

3.87E-08 

3.87E-08 

3.87E-08 

3.77E-08 

3.28E-08 

3.13E-08 

3.07E-08 

H 

H 

Event Prob 

3.37E-01 

5.35E-02 
5.24E-03 
4.1 OE-04 

l.OOE+OO 

l.OOE+OO 
1.36E-02 
8.34E-02 
1.55E-02 
2.20E-02 

1.00E-01 
8.34E-02 
1.36E-02 
1.55E-02 

1.00E+00 

2.20E-02 
l.OOE+OO 
1.00E-01 
6.22E-02 
4.85E-03 
l.OOE+OO 
5.00E-02 
2.50E-02 

1.00E-01 

3.37E-01 
5.35E-02 
9.90E-03 
5.24E-03 

1.02E-03 
9.90E-03 

l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 

l.OOE+OO 

3.51 E-02 

l.OOE+OO 

3.1 OE-03 

3.37E-01 

2.1 OE-05 
4.34E-03 

l.OOE+OO 

IE-LMPP42XF 
LHADHR4E 
LMPBETAF 
RRZRCLAN 
SDHADHR4E 
SPOS-A-FLAG 
EDGOOI 1A 
EDG0012F 
EDGOSBOA 
SDOPOOBR 

T3 
EDGOOIIF 
EDG0012A 
EDGOSBOA 
SDOP005R 
SPOS-A-FLAG 
T3 
EC2BEllD 
EC2CCI 1 N 
EHASBLOE 
SDHASBLOR 
SDOPOOGR 
SPOS-A-FLAG 
T3 
FMPBETAF 
IE-LMPP42XF 
LMPBETAF 
QMPMDFPA 
RRZRC2AN 

FIA 
QM PM D F PA 
SDHADILPE 
SHADILPE 

LHADHR4E 
LHADHR5E 
LMPlE2lF 
LMPP422A 
SDHAC209E 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

5.240E-03 

1.360E-02 
3.630E-03 H 

3.630E-03 H 
1.360E-02 

4.850E-03 
l.OOOE+OO 

5.240E-03 

,337 
0.1 

0.0535 
1 

1 .oo 
1 

24 
1.55E-02 

1 .oo 
0.1 

' 24 
1 

1.55E-02 

1 .oo 
0.1 

0.0622 
1 

0.1 

1 .oo 
0.1 

,0351 
,337 

0.0535 
9.90E-03 

1 
1 .oo 

1.020E-03 
9.90E-03 

0.1 
1 .oo 
0.1 
0.1 
,337 

4.34E-03 

1 .oo 

DHR Pump Fails to Run 
Operator fails to establish prim to sec heat transfer 
CC FACTOR FOR LPI PUMPS FAILING TO RUN 
PORV (RC2A) FAILS TO OPEN 

SPOSA (FLAG) 
EDG 1-1 FAILS TO START 
EDG 1-2 FAILS TO RUN 
SBODG FAILS TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO START 
SBODG FAILS TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 

ACIIOORADIIO FAILSTOOPEN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
CC FACTOR FOR TPCW PUMPS FAILING TO RUN 
DHR Pump Fails to Run 
CC FACTOR FOR LPI PUMPS FAILING TO RUN 
MDFP FAILS TO START 
PORV (RC2A) FAILS TO OPEN 
SPOSA (FLAG) 
MAXIMUM OR LARGE FLOOD IN ROOM 52 FROM SERVICE WATER clNlTlATlNG EVENT+ 
MDFP FAILS TO START 

OPERATORS FAIL TO RECOVER SW WITH DILUTION PUMP 
SPOSA (FLAG) 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 
DHR Pump 1 Fails to Run 
FAILURE OF DECAY HEAT PUMP 1-2 TO START 

SPOSA (FLAG) 
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# Cutset Prob C Rate U Exposure U 

57 

58 

59 

60 

61 

62 

63 

Event Description 

3.07E-08 

2.96E-08 

2.96E-08 

2.93E-08 

2.93E-08 

2.88E-08 

2.81 E-08 

H 

H 

H 

H 

Event Prob 

l.OOE+OO 
l.OOE+OO 
3.37E-01 
4.34E-03 
2.10E-05 

1.55E-02 
3.88E-02 
8.34E-02 
5.90E-03 
l.OOE+OO 
1.00E-01 
3.04E-03 
1.03E-01 
3.37E-01 

5.24E-03 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
1.00E-06 
l.OOE+OO 
2.93E-02 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 

l.OOE+OO 
2.93E-02 
l.OOE+OO 
3.82E-01 

1.00E+00 

5.35E-02 

1.00E-06 

9.90E-03 
7.65E-02 
1.29E-03 
l.OOE+OO 
7.70E-02 
4.00E-04 
3.51E-02 
2.00E-03 
l.OOE+OO 
l.OOE+OO 

LHADHR4E 
LHADHRGE 
LMPlEllF 
LMPP422A 
SDHAC213E 

EDGOSBOA 
EDGBETI F 
EDGCCOIF 
SDOPOOJR 

T3 
FWOl lXN 
FWBETAN 
IE-LMPP42XF 
LMPBETAF 
RRZRCPAN 
SPOS-A-FLAG 
LHADHRI E 
LHADHR4E 
LHADHRBE 
SDHAC404E 
SPOS-A-FLAG 
THXE221 P 
WHASPREE 
LHADHRI E 
LHADHR4E 
LHADHRGE 
S D HAC405 E 

THXE221P 
WHASPREE 
NOT-SWSUM-SWWIN 
QMPMDFPA 
SMFOTl2F 
SMPP180A 
SPOS-A-FLAG 
TMF40F4F 
F3AL 
FMPBETAF 
QHAMDFPL 
SPOS-A-FLAG 
WHAF3lSE 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

3.630E-03 H 

3.040E-03 

5.240E-03 

3.400E-06 H 

3.400E-06 H 

9.090E-06 H 

0.1 
0.1 
.337 

4.34E-03 

1 .oo 
1.55E-02 

,0388 
24 

1 .oo 
0.1 
1 

,103 
,337 

0.0535 
1 

1 .oo 
0.1 
0.1 
0.1 

1 .oo 
8760 

5.8E-03 
0.1 
0.1 
0.1 

1 .oo 
8760 

5.8E-03 
,382 

9.90E-03 
8760 

1.29E-03 
1 .oo 
,077 

4.OE-4 
,0351 

2.0 E-03 
1 .oo 
0.1 

Operator fails to establish prim to sec heat transfer 
Operator fails to open PORV 
DHR Pump 1 Fails to Run 
FAILURE OF DECAY HEAT PUMP 1-2 TO START 

SPOSA (FLAG) 
SBODG FAILS TO START 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO RUN 
EITHER EDG 1-1 OR 1-2 FAILS TO RUN 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
A W  FAILS TO OPEN 
CC FACTOR FOR A W s  FAILING TO OPEN 
DHR Pump Fails to Run 
CC FACTOR FOR LPI PUMPS FAILING TO RUN 
PORV (RC2A) FAILS TO OPEN 
SPOSA (FLAG) 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 

SPOSA (FLAG) 
CCW HEAT EXCHANGER PLUGS DURING OPERATION 
FAILURE TO RECOVER CCW USING THE SPARE CCW TRAIN 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to open PORV 

SPOSA (FLAG) 
CCW HEAT EXCHANGER PLUGS DURING OPERATION 
FAILURE TO RECOVER CCW USING THE SPARE CCW TRAIN 
OUTSIDE AMBIENT TEMP BETWEEN 40-86 
MDFP FAILS TO START 
SW PUMP ROOM FAN FAILS TO RUN 
DILUTION PUMP FAILS TO START 
SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 4 OF 4 SW PMP ROOM VENT FANS FAILING TO RUN 
Large flood in CCW pump room from service water <initiating event> 
CC FACTOR FOR TPCW PUMPS FAILING TO RUN 
MDFP MISALIGNED AFTER TESTlMAlNT 
SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 

C:Vnif l base  Q-posa\basecase\SP 0s-A. CUT Attachment B: Davis-Besse Mode 5 Page 9 



~~ 

# Cutset Prob C Rate U Exposure U 

64 

65 

66 

67 

68 

69 

70 

Event Description 

2.75E-08 

2.73E-08 

2.73E-08 

2.53E-08 

2.52E-08 

2.38E-08 

2.31 E-08 

Event Prob 

2.95E-02 
3.1 2E-02 
1.36E-02 
2.20E-02 
1.00E+00 
1.00E-01 
1.30E-03 
l.OOE+OO 
l.OOE+OO 
2.1 OE-05 
1.00E+00 
1.30E-03 
l.OOE+OO 
l.OOE+OO 

l.OOE+OO 
2.10E-05 

3.12E-02 
1.36E-02 

1.70E-01 
1.00E+00 
1.00E-01 
3.12E-02 

3.50E-03 

I.OOE+OO 
1.00E-01 

l.OOE+OO 
4.10E-04 
l.OOE+OO 
l.OOE+OO 
1.36E-02 
1.36E-02 

5.00E-02 
2.50E-02 

1.00E-01 

3.51E-03 

1.36E-02 

1.70E-01 

5.80E-05 

l.OOE+OO 

l.OOE+OO 

I .360E-02 

1.360E-02 
3.510E-03 

1.360E-02 
3.500E-03 

1.360E-02 
1.360E-02 
l.OOOE+OO 

2.95E-02 
,0312 

1 

1 .oo 
0.1 

1.3E-03 
0.1 
0.1 

1 .oo 
1.3E-03 

0.1 
0.1 

1 .oo 
.0312 

1 
1 

1 .oo 
0.1 

,0312 
1 
1 

1 .oo 
0.1 

5.8E-5 
0.1 

0.1 
1 .oo 

1 
1 

0.1 

1 .oo 
0.1 

EDGOSBOF 
E DG B ET2A 
EDGCC02A 
SDOP005R 

T3 
F6 
LHADHR4E 
LHADHR5E 
SDHAC209E 
SPOS-A-FLAG 
F6 
LHADHR4E 
LHADHRGE 
SDHAC213E 
SPOS-A-FLAG 
EDGBETZA 
EDGCCOZA 
EMFCl53A 
SDOP007R 

T3 
E DG B ET2A 
EDGCC02A 
EMD6004N 
SDOP007R 

T3 
F2BL 
LHAD H R4 E 
SDHADHR4E 
SHAF2lSE 
SPOS-A-FLAG 
EDGOOI 1A 
EDG0012A 
EHASBLOE 
SDHASBLOR 
SDOPOOGR 

T3 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

SBODG FAILS TO RUN 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating events 
Flood in ECCS rooms 101, 11 3, & 11 5 from aux building drainage <initiating even 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 

SPOSA (FLAG) 
Flood in ECCS rooms 101, 113, & 115 from aux building drainage <initiating even 
Operator fails to establish prim to sec heat transfer 
Operator fails to open PORV 

SPOSA (FLAG) 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 
MOTOR-DRIVEN FAN C-153 FAILS TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 

MOTOR-OPERATED DAMPER CV 6004 FAILS TO OPEN 

SPOSA (FLAG) 
Loss of offsite power <initiating events 
Large flood in room 53 from failure of SW1395 or SW1399 <initiating event> 
Operator fails to establish prim to sec heat transfer 

FAILURE TO ISOLATE FLOOD BEFORE SERVICE WATER PUMPS ARE AFFECTED 
SPOSA (FLAG) 
EDG 1-1 FAILS TO START 

OPERATORS FAIL TO ADD SBODG FUEL OIL 

EITHER EDG 1-1 OR 1-2 FAILS TO START 

EDG 1-2 FAILS TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating events 
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# Cutset Prob 

H 
. 

H 

H 

H 

H 

H 

71 2.29E-08 

72 2.25E-08 

73 2.12E-08 

74 2.04E-08 

75 2.04E-08 

76 2.04E-08 

77 2.04E-08 

78 2.00E-08 

EDGOSBOF 
EDGBETI F 
EDGCCOIF 
SDOP002R 

T3 
F3AM 
FMPBETAF 
QHAMDFPL 
SPOS-A-FLAG 
EDGOSBOF 
EMFCCISA 
EMFDLTAA 
SDOPOOBR 
SPOS-A-FLAG 
T3 
LAVOl3AR 
LHADHR4E 
LHADHRBE 
LMPIE21 F 
SDHAC209E 
SPOS-A-FLAG 
LAVOI 3AR 
LHAD H R4 E 
LHADHRGE 
LMPIE21F 
SDHAC213E 

LAV014AK 
LHADHR4E 
LHADHRBE 
LMPIE21 F 
SDHAC209E 

LAV014AK 
LHADHR4E 
LHADHRGE 
LMPlE2l F 
SDHAC213E 
SPOS-A-FLAG 
FMPBETAF 
QHAMDFPL 

TMP30F3F 
TMPT14BF 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

Event Prob 

2.95E-02 
3.88E-02 

2.40E-03 
8.34E-02 

l.OOE+OO 
1.00E-01 
3.20E-04 
3.51E-02 
2.00E-03 
l.OOE+OO 
2.95E-02 
3.51E-03 
9.30E-02 
2.20E-02 
l.OOE+OO 

2.88E-03 
l.OOE+OO 
l.OOE+OO 
3.37E-01 
2.1 OE-05 

1.00E-01 

l.OOE+OO 

1.00E+00 
l.OOE+OO 

2.88E-03 

3.37E-01 
2.1 OE-05 
l.OOE+OO 

l.OOE+OO 
l.OOE+OO 
3.37E-01 
2.1 OE-05 
l.OOE+OO 
2.88E-03 
l.OOE+OO 
l.OOE+OO 
3.37E-01 
2.1 OE-05 
l.OOE+OO 
3.51E-02 
2.00E-03 

2.50E-03 
1.14E-01 

2.88E-03 

l.OOE+OO 

C Rate U Exposure UlEvent Description 

3 3.630E-03 H 

1 3.510E-03 

2 2.550E-06 H 

2 2.550E-06 H 

2 2.550E-06 H 

2 2.550E-06 H 

2.95E-02 
,0388 

24 

1 .oo 
0.1 

3.2E-4 
,0351 

2.OE-03 
1 .oo 

2.95E-02 
1 

.093 

1 .oo 
0.1 

2256 
0.1 
0.1 
.337 

1 .oo 
2256 
0.1 
0.1 
,337 

1 .oo 
2256 
0.1 
0.1 
,337 

1 .oo 
2256 
0.1 
0.1 
,337 

1 .oo 
,0351 

2.OE-0 3 
1 .oo 
,0025 

1 .I 4E-01 

SBODG FAILS TO RUN 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO RUN 
EITHER EDG 1-1 OR 1-2 FAILS TO RUN 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
Maximum flood in CCW pump room from service water <initiating events 
CC FACTOR FOR TPCW PUMPs FAILING TO RUN 
MDFP MISALIGNED AFTER TEST/MAINT 
SPOSA (FLAG) 
SBODG FAILS TO RUN 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
AOV DH 13A FAILS TO REMAIN'CLOSED 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 
DHR Pump 1 Fails to Run 

SPOSA (FLAG) 
AOV DH 13A FAILS TO REMAIN CLOSED 
Operator fails to establish prim to sec heat transfer 
Operator fails to open PORV 
DHR Pump 1 Fails to Run 

SPOSA (FLAG) 
AOV DH 14A FAILS TO REMAIN OPEN 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 
DHR Pump 1 Fails to Run 

SPOSA (FLAG) 
AOV DH 14A FAILS TO REMAIN OPEN 
Operator fails to establish prim to sec heat transfer 
Operator fails to open PORV 
DHR Pump 1 Fails to Run 

SPOSA (FLAG) 
CC FACTOR FOR TPCW PUMPs FAILING TO RUN 
MDFP MISALIGNED AFTER TEST/MAINT 
SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 
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# Cutset Prob 

H 

H 

H 

H 

79 1.97E-08 

80 1.97E-08 

81 1.96E-08 

EDGOOI 1A 
EDG0012F 
EDGOSBOF 
SDOPOOJR 
SPOS-A-FLAG 
T3 
EDGOOI 1 F 
EDG0012A 
EDGOSBOF 
SDOPOOBR 

T3 
EC2Z141 N 
EDGOOISF 
EHASBLOE 
SDHASBLOR 
SDOP004R 

T3 
EC2ZOOON 
EDGO011 F 
EHASBLOE 
SDHASBLOR 
SDOP004R 

T3 
EC2BE11 D 
ECZCCI 1 N 
EDGOSBOF 
SDOP005R 
SPOS-A-FLAG 
T3 
EMFCI 53A 
EMFCCI 9A 
EMF D LTAA 
SDOP007R 
SPOS-A-FLAG 
T3 
EMD6004N 
EMFCC19A 
EMFDLTAA 
SDOP007R 
SPOS-A-FLAG 
T3 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

82 1.96E-08 

83 1.96E-08 

84 1.95E-08 

85 1.94E-08 

Event Prob 

1.36E-02 
8.34E-02 
2.95E-02 
5.90E-03 
l.OOE+OO 
1.00E-01 
8.34E-02 
1.36E-02 
2.95E-02 
5.90E-03 
1.00E+00 
1.00E-01 
4.85E-03 

l.OOE+OO 
5.00E-02 
9.70E-03 
l.OOE+OO 
1.00E-01 
4.85E-03 
8.34E-02 

5.00E-02 
9.70E-03 
l.OOE+OO 

6.22E-02 
4.85E-03 
2.95E-02 
2.20E-02 
l.OOE+OO 
1.00E-01 
3.51 E-03 

9.30E-02 
1.70E-01 
l.OOE+OO 

8.34E-02 

l.OOE+OO 

1.00E-01 

3.51 E-03 

1.00E-01 
3.50E-03 
3.51E-03 
9.30E-02 
1.70E-01 
l.OOE+OO 
1.00E-01 

C Rate U Exposure UlEvent Description 

1 1.360E-02 
3 3.630E-03 H 

3 3.630E-03 H 
1 1.360E-02 

1 4.850E-03 
3 3.630E-03 H 
1 l.OOOE+OO 

1 4.850E-03 
3 3.630E-03 H 
1 l.OOOE+OO 

1 4.850E-03 

1 3.510E-03 
1 3.510E-03 

1 3.500E-03 
1 3.510E-03 

1 
24 

2.95E-02 

1 .oo 
0.1 
24 
1 

2.95E-02 

1 .oo 
0.1 
1 

24 
0.1 

1 .oo 
0.1 
1 

24 
0.1 

1 .oo 
0.1 

0.0622 
1 

2.95E-02 

1 .oo 
0.1 
1 
1 

,093 

1 .oo 
0.1 
1 
1 

,093 

1 .oo 
0.1 

EDG 1-1 FAILS TO START 

SBODG FAILS TO RUN 

SPOSA (FLAG) 
Loss of offsite power <initiating events 
EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO START 
SBODG FAILS TO RUN 

EDG 1-2 FAILS TO RUN 

SPOSA (FLAG) 
Loss of offsite power <initiating events 
BKRACIIO FAILSTO OPEN 
EDG 1-2 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 

SPOSA (FLAG) 
Loss of offsite power <initiating events 
BKR AD1 10 FAILS TO OPEN 
EDG 1-1 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 

SPOSA (FLAG) 
Loss of offsite power <initiating events 

ACI 10 OR AD1 10 FAILS TO OPEN 
SBODG FAILS TO RUN 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
MOTOR-DRIVEN FAN C-153 FAILS TO START 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating events 
MOTOR-OPERATED DAMPER CV 6004 FAILS TO OPEN 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating events 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
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# CutsetProb Event Prob 

86 

87 

88 

89 

90 

92 

92 

C Rate U Exposure U Event Description 

1.80E-08 

1.80E-08 

1.79E-08 

1.76E-08 

1.76E-08 

1.74E-08 

1.74E-08 

3.37E-01 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
5.35E-02 
1.00E-06 
1.00E+00 
6.22E-02 
4.85E-03 
3.51E-03 
1.70E-01 
l.OOE+OO 
1.00E-01 
6.22E-02 
4.85E-03 
3.50E-03 
1.70E-01 
l.OOE+OO 
1.00E-01 
4.10E-03 
l.OOE+OO 
l.OOE+OO 

4.30E-06 
l.OOE+OO 

l.OOE+OO 
l.OOE+OO 
1.00E+00 

l.OOE+OO 

l.OOE+OO 

4.10E-03 

4.30E-06 

4.85E-03 
1.36E-02 
1.55E-02 
1.70E-01 
l.OOE+OO 
1.00E-01 
4.85E-03 
1.36E-02 
1.55E-02 
1.70E-01 
l.OOE+OO 
1.00E-01 

1 
1 

1 
1 

1 
1 

1 
1 

4.850E-03 
3.510E-03 

4.850E-03 
3.500E-03 

4.850503 
1.360E-02 

4.850E-03 
1.360E-02 

,337 
0.1 
.I 

0.1 
0.1 
. I  

0.0535 

1 .oo 
0.0622 

1 
1 

1 .oo 
0.1 

0.0622 
1 
1 

1 .oo 
0.1 

4.1 E-03 
0.1 
0.1 
0.1 

1 .oo 
4.1E-03 

0.1 
0.1 
0.1 

1 .oo 
1 
1 

1.55E-02 

1 .oo 
0.1 
1 
1 

1.55E-02 

1 .oo 
0.1 

IE-LMPP42XF 
LHADHIOE 
LHADHRI 3E 
LHADHR4E 
LHADHRBE 
LHADHRSE 
LMPBETAF 
SDHAC313E 
SPOS-A-FLAG 
EC2BEl 1 D 
EC2CCl 1 N 
EMFC153A 
SDOP007R 

T3 
EC2BE11D 
EC2CCl 1 N 
EMD6004N 
SDOP007R 
SPOS-A-FLAG 
T3 
F4 
LHADHRl E 
LHADHR4E 
LHADHR5E 
SDHAC306E 

F4 
LHADHRI E 
LHADHR4E 
LHADHRGE 
SDHAC307E 

EC2ZOOON 
EDG001 1A 
EDGOSBOA 
SDOP007R 
SPOS-A-FLAG 
T3 
EC2Z141 N 
EDG0012A 
EDGOSBOA 
SDOP007R 
SPOS-A-FLAG 
T3 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

DHR Pump Fails to Run 
Operator Fails to Initiate Recirculation 
Failure to recover DHR 
Operator fails to establish prim to sec heat transfer 
Oper fails to align & start a system to refill BWST 
Oper fails to align altern pump to refill BWST 
CC FACTOR FOR LPI PUMPS FAILING TO RUN 

SPOSA (FLAG) 

ACI 10 OR AD1 10 FAILS TO OPEN 
MOTOR-DRIVEN FAN C-I 53 FAILS TO START 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 

SPOSA (FLAG) 
Loss of offsite power cinitiating event> 
CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACI 10 OR AD1 10 FAILS TO OPEN 
MOTOR-OPERATED DAMPER CV 6004 FAILS TO OPEN 

SPOSA (FLAG) 
Loss of offsite power cinitiating event> 
Flood in ECCS pump room 101 (& 105) from aux bldg drainage <initiating event> 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 

SPOSA (FLAG) 
Flood in ECCS pump room 101 (& 105) from aux bldg drainage <initiating event> 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to open PORV 

SPOSA (FLAG) 
BKR AD1 10 FAILS TO OPEN 
EDG 1-1 FAILS TO START 
SBODG FAILS TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
BKR ACIIO FAILS TO OPEN 
EDG 1-2 FAILS TO START 
SBODG FAILS TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating events 
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# Cutset Prob 

93 

94 

95 

96 

97 

98 

Event Prob C Rate U Exposure U Event Description 

1 
1 
1 
1 

1 
1 
1 

1 

3 

1 

1 
1 

1.73E-08 

1.73E-08 

1.72E-08 

1.72E-08 

1.66E-08 

1.52E-08 

1.360E-02 
l.OOOE+OO 
l.OOOE+OO 
1.000E+00 

3.12E-02 
1.36E-02 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
2.40E-03 
1.70E-01 

1.00E-01 
3.12E-02 

l.OOE+OO 

1.36E-02 
l.OOE+OO 
l.OOE+OO 
2.40E-03 
1.70E-01 
l.OOE+OO 

1.00E+00 
1.00E-01 

5.80E-05 
9.90E-03 
I.OOE+OO 
l.OOE+OO 
3.00E-02 

9.90E-03 
7.65E-02 

3.82E-01 

l.OOE+OO 
7.72E-04 
7.70E-02 
8.30E-06 
2.00E-03 
l.OOE+OO 
3.12E-02 
1.36E-02 
3.51E-03 
1.70E-01 

1.00E-01 
6.02E-01 

l.OOE+OO 

1.360E-02 
l.OOOE+OO 
l.OOOE+OO 

H 

l.OOOE+OO 

EDGBET2A 
EDGCC02A 
EHASBCIE 
EHASBDIE 
EHASBDGE 
SDHASBDlE 
SDOP007R 

T3 
EDGBETPA 
EDGCCOZA 
EHASBCI E 
EHASBDI E 
SDHASBDI E 
SDOP007R 

T3 
XHACLDNE 
F2BL 
QMPMDFPA 
SHAFZISE 
SPOS-A-FLAG 
ZHAF2BLE 
NOT-SWSUM-SWWIN 
QMPMDFPA 
SMFOTl2F 
SPOS-A-FLAG 
SXVO401 N 
TMF40F4F 
F2BM 
QHAMDFPL 
SPOS-A-FLAG 
EDGBET2A 
EDGCC02A 
EMF1 521A 
SDOP007R 
SPOS-A-FLAG 
T3 
XHOS-AMB-s40F 

SPOS-A-FLAG 

SPOS-A-FLAG 

9.090E-06 H 

7.720E-04 

1.360E-02 
3.51 OE-03 

,0312 
1 

0.1 
0.1 
0.1 

1 .oo 
0.1 

,031 2 
1 

0.1 
0.1 

1 .oo 
0.1 
0.1 

5.8E-5 
9.90E-03 

0.1 
1 .oo 
3e-2 
.382 

9.90E-03 
8760 
1 .oo 

1 
,077 

8.3E-6 
2.OE-03 

1 .oo 
,0312 

1 
1 

1 .oo 
0.1 
,602 

cc FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START' 
EITHER EDG 1-1 OR 1-2 FAILS TO START 
OPERATORS FAILS TO START SBODG AND ALIGN TO BUS C1 
OPERATORS FAIL TO START SBODG AND ALIGN TO BUS D1 
OPERATORS FAIL TO LINE UP SBODG TO BUS D2 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 
OPERATORS FAILS TO START SBODG AND ALIGN TO BUS C1 
OPERATORS FAIL TO START SBODG AND ALIGN TO BUS D1 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
OPERATORS FAIL TO COOLDWN MANUALLY ON A W S  
Large flood in room 53 from failure of SW1395 or SW1399 <initiating event> 
MDFP FAILS TO START 
FAILURE TO ISOLATE FLOOD BEFORE SERVICE WATER PUMPS ARE AFFECTED 
SPOSA (FLAG) 
HUMAN ACTION (DURING EVENT) 

MDFP FAILS TO START 
SW PUMP ROOM FAN FAILS TO RUN 
SPOSA (FLAG) 
MANUAL VALVE SW-401 FAILS TO OPEN 
COMMON CAUSE FACTOR FOR 4 OF 4 SW PMP ROOM VENT FANS FAILING TO RUN 
Maximum flood in room 53 from failure of SWI395 or SW1399 <initiating event> 
MDFP MISALIGNED AFTER TEST/MAINT 
SPOSA (FLAG) 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 

MOTOR-DRIVEN FAN C152-1 FAILS TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

OUTSIDE AMBIENT TEMP BETWEEN 40-86 

EITHER EDG 1-1 OR 1-2 FAILSTO START 
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# Cutset Prob EventProb 

3.12E-02 

3.51E-03 
1.70E-01 
l.OOE+OO 
1.00E-01 
6.02E-01 
3.12E-02 

3.51E-03 
1.70E-01 
l.OOE+OO 
1.00E-01 
6.02E-01 

1.36E-02 

1.36E-02 

99 1.52E-08 

100 1.52E-08 

C Rate U Exposure U Event Description 

.0312 EDGBET2A CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
1 1.360E-02 1 EDGCC02A EITHER EDG 1-1 OR 1-2 FAILS TO START 
1 3.510E-03 1 EMF1 522A MOTOR-DRIVEN FAN C152-2 FAILS TO START 

SDOP007R 
1 .oo SPOS-A-FLAG SPOSA (FLAG) 
0.1 T3 Loss of offsite power cinitiating event> 
,602 XHOS-AMB->40F AMBIENT TEMPERATURE IS> 40 
,0312 EDG B ETPA CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 

1 1.360E-02 1 EDGCC02A EITHER EDG 1-1 OR 1-2 FAILS TO START 
1 3.510E-03 1 EMFSBOAA SBODG MOTOR-DRIVEN FAN A FAILS TO START 

SDOP007R 
1 .oo SPOS-A-FLAG SPOSA (FLAG) 
0.1 T3 Loss of offsite power cinitiating event> 
,602 XHOS-AMB->40F AMBIENT TEMPERATURE IS> 40 

Report Summary: 
Filename: C:\init 1 \base Q-posa\basecase\SPOS-A.CUT 
Print date: 2/2/2005 2 5 2  PM 
Not sorted 
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Response to: Request For Additional Information Regarding BAW-2441, "Risk-Informed 
Justification For LCO End-State Changes" 

Attachment C 

Top 100 Cut Sets for the Base Case (no LCO) for the 
Proposed End State (Mode 4) 

Non-Davis-Besse Model 



# Cutset Prob 2 Rate U Exposure U 

5.21 E-06 

3.35E-06 

2.57E-07 

2.37E-07 

1.12E-07 

1.08E-07 

Event Description Event Prob 

H 
H 

8.41E-03 
1.00E+00 
1.00E+00 
1.00E+00 
6.20E-04 
5.40E-03 
l.OOE+OO 
l.OOE+OO 
1.00E+00 

l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
3.07E-03 

6.20E-04 

3.80E-04 
2.20E-01 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
2.83E-03 
3.80E-04 
2.20E-01 
1.55E-02 
3.12E-02 
1.36E-02 
l.OOE+OO 
1.00E-01 
1.70E-01 
8.34E-02 
8.34E-02 
l.OOE+OO 
l.OOE+OO 
5.00E-02 
1.00E-01 
3.10E-03 

IE-SVLI 
LHADHR5E 
LHASDV2E 
MODE-4-FLAG 
SDHADHRBE 

LHADHRBE 
LHASDV2E 
MODE-4-FLAG 
SDHADHRBE 
LHADHRBE 
LHADHRGE 
MODE-4-FLAG 
QMPOOOZA 
SDHADHRGE 
T2 
LHAD H R5 E 
LHADHRGE 
MODE-4-FLAG 
QSV6451 D 
SDHADHRGE 
T2 
EDGOSBOA 
EDGBETZA 
EDGCCOPA 
MODE-4-FLAG 
T3 
SDOP007R 
EDGOOIIF 
EDG0012F 
EHASBLOE 

SDHASBLOR 
T3 
SDOP001 R 

IE-SVLZ 

MODE-4-FLAG 

Cutsets with Descriptions Report 

MODE4 1.38505 

I 

3.070E-03 

2.830E-03 

1.360E-02 

3.630E-03 H 
3.630E-03 H 
l.OOOE+OO 

8.41E-3 
0.1 
0.1 
1 .oo 

5.4e-3 
0.1 
0.1 
1 .oo 

0.1 
0.1 
1 .oo 

1 

2 2  
0.1 
0.1 
1 .oo 

1 

.22 
1.55E-02 

.0312 
1 

1 .oo 
1.00E-01 

24 
24 
0.1 
1 .oo 

1.00E-01 

Large Loss of Inventory Inside of Reactor Building 
Operator fails to start HPI or LPI pump for Makeup Cooling 
Failure to stop loss of inventory before loss of decay heat pump 
MODE 4 (FLAG) 

Large Loss of Inventory Outside of Reactor Building 
Operator fails to start HPI or LPI pump for Makeup Cooling 
Failure to stop loss of inventory before loss of decay heat pump 
MODE 4 (FLAG) 

Operator fails to start HPI or LPI pump for Makeup Cooling 
Operator fails to open PORV 
MODE 4 (FLAG) 
MOTOR-DRIVEN EFW PUMP FAILS TO START 

Plant trip due to loss of main feedwater <initiating event+ 
Operator fails to start HPI or LPI pump for Makeup Cooling 
Operator fails to open PORV 
MODE 4 (FLAG) 
SOLENOID VALVE AF6451 FAILS TO OPERATE 

Plant trip due to loss of main feedwater <initiating event> 
SBODG FAILS TO START 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 
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# Cutset Prob C Rate U Exposure U 

7 

8 

9 

10 

11 

12 

13 

Event Description 

9.28E-08 

8.60E-08 

7.95E-08 

6.56E-08 

6.56E-08 

6.37E-08 

5.91 E-08 

H 

Event Prob 

LHADHR5E 
LHADHRGE 
MODE-4-FLAG 
PAVZ012N 
SDHADHRGE 
T2 
EDGOSBOA 
EMFCCISA 
EMFDLTAA 
MODE-4-FLAG 
T3 
SDOP007R 
EC2BE11 D 
EC2CCl 1 N 
EDGOSBOA 

T3 
SDOP007R 
LHADHR5E 
LHADHRGE 
MODE-4-FLAG 
QMV0599K 

MODE-4-FLAG 

1.00E+00 
1.00E+00 
1.00E+00 
1 .I 1 E-03 
3.80E-04 
2.20E-01 
1.55E-02 
3.51E-03 
9.30E-02 

1.00E-01 
1.70E-01 
6.22E-02 
4.85E-03 
1.55E-02 

1.00E-01 
1.70E-01 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
7.85E-04 
3.80E-04 
2.20E-01 
l.OOE+OO 
l.OOE+OO 
1.00E+00 
7.85E-04 
3.80E-04 
2.20E-01 
8.34E-02 
8.34E-02 
1.55E-02 

1.00E-01 
5.90E-03 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
7.07E-04 
3.80E-04 
2.20E-01 

l.OOE+OO 

l.OOE+OO 

1.00E+00 

H 

H 
H 

H 

LHADHR5E 
LHADHRGE 
MODE-4-FLAG 
QMV3872K 
SDHADHRGE 
T2 
EDGOOI 1 F 
EDG0012F 
EDGOSBOA 
MODE-4-FLAG 
T3 
SDOPOOBR 
LHADHR5E 
LHADHRGE 

QLCOCH2F 
SDHADHRGE 
T2 

MODE-4-FLAG 

1.110E-03 

3.51 OE-03 

4.850E-03 

8.960E-08 H 

8.960E-08 H 

3.630E-03 H 
3.630E-03 H 

1.840E-06 H 

0.1 
0.1 
1 .oo 

1 

.22 
1.55E-02 

1 
.093 
1 .oo 

1.00E-01 

0.0622 
1 

1.55E-02 
1 .oo 

1.00E-01 

0.1 
0.1 
1 .oo 

17520 

.22 
0.1 
0.1 
1 .oo 

17520 

.22 
24 
24 

1 S5E-02 
1 .oo 

1.00E-01 

0.1 
0.1 
1 .oo 
768 

.22 

SDHADHRGE 1 T2 

Operator fails to start HPI or LPI pump for Makeup Cooling 
Operator fails to open PORV 
MODE 4 (FLAG) 
AOV MS 58898 FAILS TO OPEN 

Plant trip due to loss of main feedwater <initiating event> 
SBODG FAILS TO START 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACI 10 OR AD1 10 FAILS TO OPEN 
SBODG FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

Operator fails to start HPI or LPI pump for Makeup Cooling 
Operator fails to open PORV 
MODE 4 (FLAG) 
MOVAF 599 FAILS TO REMAIN OPEN 

Plant trip due to loss of main feedwater <initiating event> 
Operator fails to start HPI or LPI pump for Makeup Cooling 
Operator fails to open PORV 
MODE 4 (FLAG) 
MOVAF 3872 FAILS TO REMAIN OPEN 

Plant trip due to loss of main feedwater <initiating event> 
EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO RUN 
SBODG FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

Operator fails to start HPI or LPI pump for Makeup Cooling 
Operator fails to open PORV 
MODE 4 (FLAG) 
SFRCS CHANNEL 2 LOGIC BOARD FAILS 

Plant trip due to loss of main feedwater <initiating event> 
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# Cutset Prob 

H 

H 

H 

H 

H 
H 

14 

15 

16 

17 

18 

19 

LHADHR5E 
LHADHRGE 
MODE-4-FLAG 
QLCOCH4F 
SDHADHRGE 
T2 
EDGOOI 1A 
EDG0012F 
EHASBLOE 

SDHASBLOR 
T3 
SDOP004R 
EDG0011F 
EDG0012A 
EHASBLOE 
MODE-4-FLAG 
SDHASBLOR 
T3 
SDOP004R 
EDGBET2A 
EDGCCOZA 
EHASBLOE 

SDHASBLOR 
T3 
SDOPOOGR 
EDGBETI F 
EDGCCOIF 
EHASBLOE 
MODE-4-FLAG 
SDHASBLOR 
T3 
SDOP001 R 
EDGOOIIF 
EDG0012F 
EDGOSBOF 
MODE-4-FLAG 
T3 
S D 0 P 0 0 2 R 

MODE-4-FLAG 

MODE-4-FLAG 

5.91E-08 

5.50E-08 

5.50E-08 

5.30E-08 

5.02E-08 

4.93E-08 

Event Prob 

l.OOE+OO 
1.00E+00 
l.OOE+OO 
7.07E-04 
3.80E-04 
2.20E-01 
1.36E-02 
8.34E-02 
l.OOE+OO 
l.OOE+OO 
5.00E-02 
1.00E-01 
9.70E-03 
8.34E-02 
1.36E-02 
l.OOE+OO 
l.OOE+OO 
5.00E-02 
1.00E-01 
9.70E-03 
3.12E-02 
1.36E-02 
l.OOE+OO 
l.OOE+OO 
5.00E-02 
1.00E-01 
2.50E-02 
3.68E-02 
8.34E-02 
l.OOE+OO 
l.OOE+OO 
5.00E-02 
1.00E-01 
3.1 OE-03 
8.34E-02 
8.34E-02 
2.95E-02 
l.OOE+OO 
1.00E-01 
2.40E-03 

C Rate U Exposure UIEvent Description 

2 

1 
3 
1 

3 
1 
1 

1 
1 

3 
1 

3 
3 

1.840E-06 H 

1.360E-02 
3.630E-03 H 
l.OOOE+OO 

3.630E-03 H 
1.360E-02 
l.OOOE+OO 

1.360E-02 
l.OOOE+OO 

3.630E-03 H 
l.OOOE+OO 

3.630E-03 H 
3.630E-03 H 

0.1 
0.1 
1 .oo 
768 

.22 
1 

24 
0.1 
1 .oo 

1.00E-01 

24 
1 

0.1 
1 .oo 

1.00E-01 

,0312 
1 

0.1 
1 .oo 

1.00E-01 

,0388 
24 
0.1 
1 .oo 

1.00E-01 

24 
24 

2.95E-02 
1 .oo 

1.00E-01 

Operator fails to start HPI or LPI pump for Makeup Cooling 
Operator fails to open PORV 
MODE 4 (FLAG) 
SFRCS CHANNEL 4 LOGIC BOARD FAILS 

Plant trip due to loss of main feedwater <initiating event> 
EDG 1-1 FAILS TO START 
EDG 1-2 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO RUN 

OPERATORS FAIL TO ADD SBODG FUEL OIL 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO RUN 

OPERATORS FAIL TO ADD SBODG FUEL OIL 
MODE 4 (FLAG) 

EDG 1-2 FAILS TO START 

EITHER EDG 1-1 OR 1-2 FAILS TO RUN 

Loss of offsite power <initiating events 

EDG 1-1 FAILS TO RUN 

SBODG FAILS TO RUN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-2 FAILS TO RUN 
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# Cutset Prob 

h 

H 

H 

20 

21 

22 

23 

24 

25 

LHADHR5E 
LHADHRGE 
MODE-4-FLAG 
QMP0002F 
SDHADHRGE 
T2 
EDGOOI 1A 
EDG0012A' 
EDGOSBOA 

T3 
SDOP007R 
EHASBLOE 
EMFCCI 9A 
EMFDLTM 
MODE-4-FLAG 
SDHASBLOR 
T3 
SDOPOOGR 
EDGOOI 1A 
EDG0012F 
EDGOSBOA 
MODE-4-FLAG 
T3 
SDOPOOSR 
EDGOOIIF 
EDG0012A 
EDGOSBOA 
MODE-4-FLAG 
T3 
SDOP005R 
EC2BEI 1 D 
EC2CC11 N 
EHASBLOE 

SDHASBLOR 
T3 
SDOPOOGR 

MODE-4-FLAG 

MODE-4-FLAG 

4.89E-08 

4.87E-08 

4.08E-08 

3.87E-08 

3.87E-08 

3.77E-08 

Event Prob 

l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
5.85E-04 
3.80E-04 
2.20E-01 
1.36E-02 
1.36E-02 
1.55E-02 

1.00E-01 
l.OOE+OO 

1.70E-01 
l.OOE+OO 
3.51E-03 
9.30E-02 
l.OOE+OO 
5.00E-02 
1.00E-01 
2.50E-02 
1.36E-02 

1.55E-02 
1.00E+00 
1.00E-01 
2.20E-02 

1.36E-02 
1.55E-02 
l.OOE+OO 
1.00E-01 
2.20E-02 
6.22E-02 
4.85E-03 
l.OOE+OO 
l.OOE+OO 
5.00E-02 
1.00E-01 

8.34E-02 

8.34E-02 

2.50E-02 

C Rate U Exposure UIEvent Description 

3 

1 
1 

1 
1 

1 
3 

3 
1 

1 
1 

2.440E-05 H 

1.360E-02 
1.360E-02 

1.000E+00 
3.510E-03 

1.360E-02 
3.630E-03 H 

3.630E-03 H 
1.360E-02 

4.850E-03 
l.OOOE+OO 

0.1 
0.1 
1 .oo 
24 

.22 
1 
1 

1.55E-02 
1 .oo 

1.00E-01 

0.1 
1 

,093 
1 .oo 

1.00E-01 

1 
24 

1.55E-02 
1 .oo 

1.00E-01 

24 
1 

1.55E-02 
1 .oo 

1.00E-01 

0.0622 
1 

0.1 
1 .oo 

1.00E-01 

Operator fails to start HPI or LPI pump for Makeup Cooling 
Operator fails to open PORV 
MODE 4 (FLAG) 
MOTOR-DRIVEN PUMP FAILS TO RUN (imaginary AFP) 

Plant trip due to loss of main feedwater <initiating event> 
EDG 1-1 FAILS TO START 
EDG 1-2 FAILS TO START 
SBODG FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 

OPERATORS FAIL TO ADD SBODG FUEL OIL 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO START 
EDG 1-2 FAILS TO RUN 
SBODG FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power cinitiating event> 

EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO START 
SBODG FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power cinitiating event> 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACI 10 OR AD1 10 FAILS TO OPEN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 
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t! Cutset Prob C Rate U Exposure U 

26 

27 

28 

29 

30 

31 

32 

Event Description 

3.62E-08 

2.96E-08 

2.87~-08 

2.75E-08 

2.59E-08 

2.53~-0a 

2.52~-oa 

H 

H 

Event Prob 

1.36E-02 
l.OOE+OO 
l.OOE+OO 
3.13E-03 
l.OOE+OO 
5.00E-02 
1.00E-01 
1.70E-01 
1.55E-02 
3.88E-02 
8.34E-02 
l.OOE+OO 
1.00E-01 
5.90E-03 
a.34~-02 
l.OOE+OO 
l.OOE+OO 
3.13E-03 
l.OOE+OO 
5.00E-02 
1.00E-01 
2.20E-02 
2.95E-02 
3.12E-02 
1.36E-02 

1.00E-01 
2.20E-02 
3.77E-05 
l.OOE+OO 
3.13E-03 
l.OOE+OO 
2.20E-01 

1.36E-02 
3.51 E-03 
1.00E+00 

l.OOE+OO 

3.12E-02 

1.OOE-01 
1.70E-01 
3.12E-02 
1.36E-02 
3.50E-03 

1.00E-01 
1.70E-01 

1.00E+00 

EDG0012A 
EHASBLOE 
ELOOP2 
HMPOOIIA 

SDHASBLOR 
T3 
SDOP007R 
EDGOSBOA 
EDGBETIF 
EDGCCOIF 
MODE-4-FLAG 
T3 
SDOPOOJR 
EDG0012F 
EHASBLOE 
ELOOP2 
HMPOOI 1A 

MODE-4-FLAG 

MODE-4-FLAG 

H 

1 
1 

3 

3 
1 

1 

3 

1 
1 

1 
1 

SDOP005R 
EDGOSBOF 
EDGBETZA 
EDGCC02A 
MODE-4-FLAG 
T3 
SDOP005R 
EB200DlF 
ELOOP2 
HMPOOI 1A 
MODE-4-FLAG 
T2 
EDGBET2A 
EDGCC02A 
EMFCI 53A 

T3 
SDOP007R 
EDG B ET2A 
EDGCCOZA 
EMD6004N 
MODE-4-FLAG 
T3 
SDOP007R 

MODE-4-FLAG 

1.360E-02 
l.OOOE+OO 

3.630E-03 H 

3.630E-03 H 
I.OOOE+OO 

1.360E-02 

1.570E-06 H 

1.360E-02 
3.510E-03 

1.360E-02 
3.500E-03 

1 
0.1 
1 

3.13E-03 
1 .oo 

1.00E-01 

1.55E-02 
.0388 

24 
1 .oo 

1.00E-01 

24 
0.1 
1 

3.13E-03 
1 .oo 

1.00E-01 

2.95E-02 
,0312 

1 
1 .oo 

1.00E-01 

24 
1 

3.13E-03 
1 .oo 
.22 

,0312 
1 
1 

1 .oo 
1.00E-01 

,0312 
1 
1 

1 .oo 
1.00E-01 

SDHASBLOR I ~3 

EDG 1-2 FAILS TO START 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
BAITERY DEPLETION FOLLOWING LOSS OF CHARGING 
HPI PUMP 1-1 FAILS TO START 
MODE 4 (FLAG) 

Loss of offsite power <initiating events 

SBODG FAILS TO START 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO RUN 

MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EITHER EDG 1-1 OR 1-2 FAILS TO RUN 

EDG 1-2 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
BAlTERY DEPLETION FOLLOWING LOSS OF CHARGING 
HPI PUMP 1-1 FAILS TO START 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 

SBODG FAILS TO RUN 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

BUS D1 LOCAL FAULTS 
BAITERY DEPLETION FOLLOWING LOSS OF CHARGING 
HPI PUMP 1-1 FAILS TO START 
MODE 4 (FLAG) 
Plant trip due to loss of main feedwater <initiating event> 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 

MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 

MOTOR-OPERATED DAMPER CV 6004 FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

MOTOR-DRIVEN FAN C-153 FAILS TO START 

EITHER EDG 1-1 OR 1-2 FAILS TO START 
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# Cutset Prob C Rate U Exposure- U 

33 

34 

35 

36 

37 

38 

39 

Event Description 

2.31E-08 

2.29E-08 

2.12E-08 

2.03E-08 

1.98E-08 

1.97E-08 

1.97E-08 

H 

H 

H 

Event Prob 

1.36E-02 
1.36E-02 
l.OOE+OO 
l.OOE+OO 
5.00E-02 
1.00E-01 
2.50E-02 
2.95E-02 
3.88E-02 
8.34E-02 
1.00E+00 
1.00E-01 
2.40E-03 
2.95E-02 
3.51 E-03 
9.30E-02 
1.00E+00 
1.00E-01 
2.20E-02 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
3.07E-03 
3.00E-05 
2.20E-01 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
3.07E-03 
3.80E-04 
1.00E-01 
1.70E-01 
1.36E-02 
8.34E-02 
2.95E-02 
l.OOE+OO 
1.00E-01 
5.90E-03 
8.34E-02 
1.36E-02 
2.95E-02 
l.OOE+OO 
1.00E-01 
5.90E-03 

EDG0011A 
EDG0012A 
EHASBLOE 

SDHASBLOR 
T3 
SDOPOOGR 
EDGOSBOF 
EDGBETI F 
EDGCCOIF 
MODE-4-FLAG 
T3 
SDOP002R 
EDGOSBOF 
EMFCC19A 
EMF D L T M  

T3 
SDOPOOBR 
LHADHRI E 
LHADHRBE 

QMP0002A 
SDHAC211 E 
T2 
LHADHR5E 
LHADHRGE 
MODE-4-FLAG 
QMP0002A 
SDHADHRGE 
T3 
SDOP007R 
EDGOOI 1A 
EDG0012F 
EDGOSBOF 
MODE-4-FLAG 
T3 
SDOPOOJR 
EDGO011 F 
EDGOOl2A 
EDGOSBOF 
MODE-4-FLAG 
T3 
SDOPOOJR 

MODE-4-FLAG 

MODE-4-FLAG 

MODE-4-FLAG 

1 
1 
1 

3 

1 

1 

1 

1 
3 

3 
1 

1.360E-02 
1.360E-02 
I .000E+00 

3.630E-03 H 

3.510E-03 

3.070E-03 

3.070E-03 

1.360E-02 
3.630E-03 H 

3.630E-03 H 
1.360E-02 

1 
1 

0.1 
1 .oo 

1.00E-01 

2.95E-02 
,0388 

24 
1 .oo 

1.00E-01 

2.95E-02 
1 

,093 
1 .oo 

1.00E-01 

0.1 
0.1 
1 .oo 

1 

.22 
0.1 
0.1 
1 .oo 

1 

1.00E-01 

1 
24 

2.95E-02 
1 .oo 

1.00E-01 

24 
1 

2.95E-02 
1 .oo 

1.00E-01 

EDG 1-1 FAILS TO START 
EDG 1-2 FAILS TO START 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 

SBODG FAILS TO RUN 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO RUN 

MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

SBODG FAILS TO RUN 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

Operators Fail to Recover DHR with the Standby Train 
Operator fails to start HPI or LPI pump for Makeup Cooling 
MODE 4 (FLAG) 
MOTOR-DRIVEN EFW PUMP FAILS TO START 

Plant trip due to loss of main feedwater cinitiating events 
Operator fails to start HPI or LPI pump for Makeup Cooling 
Operator fails to open PORV 
MODE 4 (FLAG) 

EITHER EDG 1-1 OR 1-2 FAILS TO RUN 

MOTOR-DRIVEN EFW PUMP FAILS TO START 

Loss of offsite power cinitiating events 

EDG 1-1 FAILS TO START 
EDG 1-2 FAILS TO RUN 
SBODG FAILS TO RUN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO RUN 

SBODG FAILS TO RUN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-2 FAILS TO START 
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# Cutset Prob 

H 

H 

' 

40 

41 

42 

43 

44 

45 

46 

EC2Z141 N 
EDG0012F 
EHASELOE 
MODE-4-FLAG 
SDHASELOR 
T3 
SDOP004R 
EC2ZOOON 
EDGOOIIF 
EHASBLOE 

SDHASELOR 
T3 
SDOPOO4R 
EC2BEI 1 D 
EC2CC11 N 
EDGOSEOF 
MODE-4-FLAG 
T3 
SDOP005R 
EMFCI 53A 
EMFCCI 9A 
EMFDLTAA 
MODE-4-FLAG 
T3 
SDOP007R 
EMD6004N 
EMFCCI 9A 
EMF D LTAA 
MODE-4-FLAG 
T3 
SDOP007R 
LHADHRI E 
LHADHRBE 
MODE-4-FLAG 
QSV6451 D 
SDHAC2l 1 E 
T2 
LHADHRBE 
LHADHRGE 
MODE-4-FLAG 
QSV6451 D 
SDHADHRGE 
T3 
SDOP007R 

MODE-4-FLAG 

1.96E-08 

1.96E-08 

1.96E-08 

1.95E-08 

1.94E-08 

1.87E-08 

1.83E-08 

Event Prob 

4.85E-03 
8.34E-02 
1.00E+00 
l.OOE+OO 
5.00E-02 
1.00E-01 
9.70E-03 
4.85E-03 
8.34E-02 
l.OOE+OO 
l.OOE+OO 
5.00E-02 
1.00E-01 
9.70E-03 
6.22E-02 
4.85E-03 
2.95E-02 
l.OOE+OO 
1.00E-01 
2.20E-02 
3.51E-03 
3.51E-03 
9.30E-02 
l.OOE+OO 
1.00E-01 
1.70E-01 
3.50E-03 
3.51E-03 
9.30E-02 
l.OOE+OO 
1.00E-01 
1.70E-01 
l.OOE+OO 
1.00E+00 
l.OOE+OO 
2.83E-03 
3.00E-05 
2.20E-01 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
2.83E-03 

1.00E-01 
1.70E-01 

3.80E-04 

C Rate U Exposure UIEvent Description 

1 
3 
1 

1 
3 
1 

1 

1 
1 

1 
1 

1 

1 

4.850E-03 
3.630E-03 H 
1.000E+00 

4.850E-03 
3.630E-03 H 
1.000E+00 

4.850E-03 

3.51 OE-03 
3.510E-03 

3.500E-03 
3.51 OE-03 

2.830E-03 

2.830E-03 

1 
24 
0.1 
1 .oo 

1.00E-01 

1 
24 
0.1 
1 .oo 

1.00E-01 

0.0622 
1 

2.95E-02 
1 .oo 

1.00E-01 

1 
1 

,093 
1 .oo 

1.00E-01 

1 
1 

.093 
1 .oo 

1.00E-01 

0.1 
0.1 
1 .oo 

1 

.22 
0.1 
0.1 
1 .oo 

1 

1.00E-01 

EKR ACI 10 FAILS TO OPEN 
EDG 1-2 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MODE 4 (FLAG) 

Loss of offsite power cinitiating events 

BKR AD1 10 FAILS TO OPEN 
EDG 1-1 FAILS TO RUN 
OPERATORS FAIL TO ADD SEODG FUEL OIL 
MODE 4 (FLAG) 

Loss of offsite power <initiating events 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACIIOORADIIO FAILSTOOPEN 
SEODG FAILS TO RUN 
MODE 4 (FLAG) 
Loss of offsite power cinitiating events 

MOTOR-DRIVEN FAN C-I 53 FAILS TO START 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 

MOTOR-OPERATED DAMPER CV 6004 FAILS TO OPEN 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 

Operators Fail to Recover DHR with the Standby Train 
Operator fails to start HPI or LPI pump for Makeup Cooling 
MODE 4 (FLAG) 
SOLENOID VALVE AF6451 FAILS TO OPERATE 

Plant trip due to loss of main feedwater <initiating events 
Operator fails to start HPI or LPI pump for Makeup Cooling 
Operator fails to open PORV 
MODE 4 (FLAG) 
SOLENOID VALVE AF6451 FAILS TO OPERATE 

Loss of offsite power <initiating events 
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#l Cutset Prob 

H 

47 1.80E-08 

48 1.79E-08 

49 1.74E-08 

50 1.74E-08 

51 1.73E-08 

52 1.69E-08 

EC2BE11 D 
EC2CCI 1 N 
EMFC153A 
MODE-4-FLAG 
T3 
SDOP007R 
EC2BE11 D 
EC2CCI 1 N 
EMD6004N 

T3 
SDOP007R 
EC2ZOOON 
EDGOOI 1A 
EDGOSBOA 
MODE-4-FLAG 
T3 
SDOP007R 
EC2Z141N 
EDG0012A 
EDGOSBOA 
MODE-4-FLAG 
T3 
SDOP007R 
EDG0012A 
EHASBLOE 
ELOOP2 
LMV007 B N 
MODE-4-FLAG 
SDHASBLOR 
T3 
SDOP007R 
EDG0012F 
EDGOSBOF 
ELOOP2 
HMPOOI 1A 

T3 
SDOP005R 

MODE-4-FLAG 

MODE-4-FLAG 

Event Prob I C Rate U Exposure UlEvent Description 

6.22E-02 

3.51E-03 

1.00E-01 
1.70E-01 
6.22E-02 
4.85E-03 

4.85E-03 

l.OOE+OO 

3.50E-03 
l.OOE+OO 
1.00E-01 
1.70E-01 
4.85E-03 
1.36E-02 
1.55E-02 

1.00E-01 
1.70E-01 
4.85E-03 

1.55E-02 

1.00E+00 

1.36E-02 

l.OOE+OO 
1.00E-01 
1.70E-01 
1.36E-02 
l.OOE+OO 
l.OOE+OO 
1.50E-03 
l.OOE+OO 
5.00E-02 
1.00E-01 
1.70E-01 
8.34E-02 

l.OOE+OO 
3.1 3E-03 
l.OOE+OO 
1.00E-01 

2.95E-02 

2.20E-02 

4.850E-03 
3.510E-03 

4.850E-03 
3.500E-03 

4.850E-03 
1.360E-02 

4.850E-03 
1.360E-02 

1.360E-02 
l.OOOE+OO 

1.500E-03 

3.630E-03 

0.0622 
1 
1 

1 .oo 
1.00E-01 

0.0622 
1 
1 

1 .oo 
1.00E-01 

1 
1 

1.55E-02 
1 .oo 

1.00E-01 

1 
1 

1.55E-02 
1 .oo 

1.00E-01 

1 
0.1 
1 
1 

1 .oo 

1.00E-01 

H 24 
2.95E-02 

1 
3.13E-03 

1 .oo 
1.00E-01 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACI 10 OR AD1 10 FAILS TO OPEN 

MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

MOTOR-DRIVEN FAN C-I 53 FAILS TO START 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACllO OR AD1 10 FAILS TO OPEN 
MOTOR-OPERATED DAMPER CV 6004 FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 

BKR AD1 10 FAILS TO OPEN 

SBODG FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 

BKR ACI 10 FAILS TO OPEN 
EDG 1-2 FAILS TO START 
SBODG FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 

EDG 1-2 FAILS TO START 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
EATERY DEPLETION FOLLOWING LOSS OF CHARGING 
MOV DH 78 FAILS TO OPEN 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO START 

EDG 1-2 FAILS TO RUN 
SBODG FAILS TO RUN 
EATERY DEPLETION FOLLOWING LOSS OF CHARGING 
HPI PUMP 1-1 FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
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# Cutset Prob 

H 
H 

H 
H 

H 
H 

H 
H 

53 

54 

55 

56 

57 

58 

LHADHRBE 
LHADHRGE 
MODE-4-FLAG 
PLTOSAID 
PLTOSBGD 
SDHADHRGE 
T2 
LHADHRBE 
LHADHRGE 

PLTOSAID 
PLTOSB7D 
SDHADHRGE 
T2 
LHADHR5E 
LHADHRGE 
MODE-4-FLAG 
PLTOSASD 
PLTOSBGD 
SDHADHRGE 
T2 
LHADHR5E 
LHADHRGE 
MODE-4-FLAG 
PLTOSASD 
PLTO9B7D 
SDHADHRGE 
T2 
LHADHR5E 
LHADHRGE 
MODE-4-FLAG 
QRE522AD 
SDHADHRGE 
T2 
LHADHR5E 
LHADHRGE 
MODE-4-FLAG 
QRE524AD 
SDHADHRGE 
T2 

MODE-4-FLAG 

1.65E-08 

1.65E-08 

1.65E-08 

1.65E-08 

1.61 E-08 

1.61 E-08 

Event Prob 

l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
1.41E-02 
1.41 E-02 
3.80E-04 
2.20E-01 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 

1.41 E-02 
3.80E-04 
2.20E-01 

1.41 E-02 

l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
1.41 E-02 

3.80E-04 
2.20E-01 
1.00E+00 
l.OOE+OO 
l.OOE+OO 

1.41 E-02 

1.41 E-02 
1.41 E-02 
3.80E-04 
2.20E-01 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 

3.80E-04 

l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
1.93E-04 
3.80E-04 
2.20E-01 

1.93E-04 

2.20E-01 

C Rate U Exposure UlEvent Description 

2 
2 

2 
2 

2 
2 

2 
2 

1 

1 

2.140E-06 H 
2.140E-06 H 

2.140E-06 H 
2.140E-06 H 

2.140E-06 H 
2.140E-06 H 

2.140E-06 H 
2.140E-06 H 

1.930E-04 

1.930E-04 

0.1 
0.1 
1 .oo 

13140 
13140 

.22 
0.1 
0.1 
1 .oo 

13140 
13140 

.22 
0.1 
0.1 
1 .oo 

13140 
13140 

.22 
0.1 
0.1 
1 .oo 

13140 
13140 

.22 
0.1 
0.1 
1 .oo 

1 

.22 
0.1 
0.1 
1 .oo 

1 

.22 

Operator fails to start HPI or LPI pump for Makeup Cooling 
Operator fails to open PORV 
MODE 4 (FLAG) 
LEVEL TRANSMITER LTSPSAI FAILS TO RESPOND 
LEVEL TRANSMITER LTSPSB6 FAILS TO RESPOND 

Plant trip due to loss of main feedwater <initiating events 
Operator fails to start HPI or LPI pump for Makeup Cooling 
Operator fails to open PORV 
MODE 4 (FLAG) 
LEVEL TRANSMITTER LTSPSAI FAILS TO RESPOND 
LEVEL TRANSMITER LTSPSB7 FAILS TO RESPOND 

Plant trip due to loss of main feedwater <initiating event> 
Operator fails to start HPI or.LPI pump for Makeup Cooling 
Operator fails to open PORV 
MODE 4 (FLAG) 
LEVEL TRANSMITER LTSPSAS FAILS TO RESPOND 
LEVEL TRANSMITTER LTSPSB6 FAILS TO RESPOND 

Plant trip due to loss of main feedwater cinitiating event> 
Operator fails to start HPI or LPI pump for Makeup Cooling 
Operator fails to open PORV 
MODE 4 (FLAG) 
LEVEL TRANSMITER LTSPSAS FAILS TO RESPOND 
LEVEL TRANSMITER LTSPSB7 FAILS TO RESPOND 

Plant trip due to loss of main feedwater cinitiating event> 
Operator fails to start HPI or LPI pump for Makeup Cooling 
Operator fails to open PORV 
MODE 4 (FLAG) 
K21 RELAY FAILS TO OPERATE ON DEMAND 

Plant trip due to loss of main feedwater <initiating event> 
Operator fails to start HPI or LPI pump for Makeup Cooling 
Operator fails to open PORV 
MODE 4 (FLAG) 
K81 RELAY FAILS TO OPERATE ON DEMAND 

Plant trip due to loss of main feedwater <initiating events 
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# Cutset Prob 

59 1.52E-08 

60 1.52E-08 

61 1.52E-08 

62 1.52E-08 

63 1.52E-08 

64 1.52E-08 

EventProb I C Rate U Exposure UlEvent Description 

3.12E-02 
1.36E-02 
3.51E-03 
1.00E+00 
1.00E-01 
6.02E-01 
1.70E-01 
3.12E-02 

3.51E-03 
l.OOE+OO 
1.00E-01 

1.70E-01 
3.12E-02 
1.36E-02 
3.51 E-03 
l.OOE+OO 
1.00E-01 
6.02E-01 
1.70E-01 
3.12E-02 

3.51E-03 

1.00E-01 
6.02E-01 
1.70E-01 
3.12E-02 
1.36E-02 
3.50E-03 
1.00E+00 

1.36E-02 

6.02E-01 

1.36E-02 

l.OOE+OO 

1.00E-01 
6.02E-01 
1.70E-01 
3.12E-02 
1.36E-02 
3.50E-03 

1.00E-01 
6.02E-01 
1.70E-01 

l.OOE+OO 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1.360E-02 
3.51 OE-03 

1.360E-02 
3.510E-03 

1.360E-02 
3.510E-03 

1.360E-02 
3.51 OE-03 

1.360E-02 
3.500E-03 

1.360E-02 
3.500E-03 

.0312 
1 
1 

1 .oo 
1.00E-01 

,602 

,0312 
1 
1 

1 .oo 
1.00E-01 

,602 

,0312 
1 
1 

1 1.00 
1.OOE-01 

,602 

.0312 
1 
1 

1 .oo 
1.00E-01 

.602 

,0312 
1 
1 

1 .oo 
1.00E-01 

,602 

.0312 
1 
1 

1 .oo 
1.00E-01 

.602 

EDGBET2A 
EDGCC02A 
EMF1521A 

T3 
XHOS-AMB-s40F 
SDOP007R 
E DG B ET2A 
EDGCC02A 
EMF1522A 

T3 
XHOS-AMB->40F 
SDOP007R 
EDGBET2A 
EDGCC02A 
EMFSBOAA 
MODE-4-FLAG 
T3 

SDOP007R 
EDGBET2A 
EDGCC02A 
EMFSBOBA 

T3 

SDOP007R 
EDGBET2A 
EDGCCOPA 
EMD6000N 
MODE-4-FLAG 
T3 

SDOP007R 
EDGBET2A 
EDGCCOPA 
EMD6001 N 

T3 
XHOS-AMB-s40F 
SDOP007R 

MODE-4-FLAG 

MODE-4-FLAG 

XHOS-AMB->40F 

MODE-4-FLAG 

XHOS-AMB->40F 

XHOS-AMB->40F 

MODE-4-FLAG 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 

MOTOR-DRIVEN FAN C152-1 FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 

MOTOR-DRIVEN FAN C152-2 FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS+ 40 

EITHER EDG 1-1 OR 1-2 FAILS TO START 

EITHER EDG 1-1 OR 1-2 FAILS TO START 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 

MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 

MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 

MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

SBODG MOTOR-DRIVEN FAN A FAILS TO START 

SBODG MOTOR-DRIVEN FAN B FAILS TO START 

MOTOR-OPERATED CV 6000 DAMPER FAILS TO OPEN 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 
MOTOR-OPERATED DAMPER CV 6001 FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 
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# Cutset Prob C Rate U Exposure U 

65 

66 

67 

68 

69 

70 

71 

Event Description 

1.52E-08 

1.52E-08 

1.44E-08 

1.44E-08 

1.42E-08 

1.42E-08 

1.42E-08 

H 

H 
H 

H 
H 

H 
H 

H 

Event Prob 

EDG B ET2A 
EDGCC02A 
EMD6002N 

T3 

SDOP007R 
IE-SVL1 
LHASDVZE 
LTKOOOIJ 

S DHAS DV2 E 
EDGO011 F 
EDG0012F 
EMFC153A 
MODE-4-FLAG 
T3 
SDOP003R 
EDGOOllF 
EDG0012F 
EMD6004N 
MODE-4-FLAG 
T3 
SDOPOOBR 
LHADHRSE 
LHADHRGE 
MODE-4-FLAG 
QMP0002A 
SDHADHRGE 
TPXNNIXF 
EDG0012F 
EHASBLOE 
EMDZO91N 
MODE-4-FLAG 
SDHASBLOR 
T3 
SDOPOO4R 
EDG0012F 
EHASBLOE 
EMDZ097N 
MODE-4-FLAG 
SDHASBLOR 
T3 
SDOP004R 

MODE-4-FLAG 

XHOS-AMB->40F 

MODE-4-FLAG 

3.12E-02 
1.36E-02 
3.50E-03 
l.OOE+OO 
1.00E-01 
6.02E-01 
1.70E-01 
8.41E-03 
l.OOE+OO 
1.80E-05 
l.OOE+OO 
1.00E-01 
8.34E-02 
8.34E-02 
3.51E-03 

1.00E-01 
5.90E-03 
8.34E-02 

3.50E-03 

1.00E-01 
5.90E-03 

1.00E+00 

8.34E-02 

l.OOE+OO 

l.OOE+OO 
1.00E+00 
l.OOE+OO 
3.07E-03 
3.80E-04 
1.22E-02 
8.34E-02 
l.OOE+OO 

l.OOE+OO 
3.50E-03 

5.00E-02 
1.00E-01 
9.70E-03 
8.34E-02 

3.50E-03 

5.00E-02 
1.00E-01 
9.70E-03 

1.00E+00 

l.OOE+OO 

1 
1 

3 

3 
3 
1 

3 
3 
1 

1 

3 
3 
1 
1 

3 
1 
1 

1.360E-02 
3.500E-03 

7.520E-07 H 

3.630E-03 H 
3.630E-03 H 
3.510E-03 

3.630E-03 H 
3.630E-03 H 
3.500E-03 

3.070E-03 

1.400E-06 H 
3.630E-03 H 

3.500E-03 
1.000E+00 

3.630E-03 H 
l.OOOE+OO 
3.500E-03 

.0312 
1 
1 

1 .oo 
1.00E-01 

,602 

8.41 E-3 
0.1 
24 

1 .oo 

24 
24 
1 

1 .oo 
1.00E-01 

24 
24 
1 

1 .oo 
1.00E-01 

0.1 
0.1 
1 .oo 

1 

8760 
24 
0.1 
1 

1 .oo 

1.00E-01 

24 
0.1 
1 

1.00 

1.00E-01 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 
MOTOR-OPERATED CV 6002 DAMPER FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

Large Loss of Inventory Inside of Reactor Building 
Failure to stop loss of inventory before loss of decay heat pump 
BWST RUPTURE 
MODE 4 (FLAG) 

EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO RUN 

MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

MOTOR-DRIVEN FAN C-I 53 FAILS TO START 

EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO RUN 
MOTOR-OPERATED DAMPER CV 6004 FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 

Operator fails to start HPI or LPI pump for Makeup Cooling 
Operator fails to open PORV 
MODE 4 (FLAG) 
MOTOR-DRIVEN EFW PUMP FAILS TO START 

NNlX POWER SUPPLY NO OUTPUT 

OPERATORS FAIL TO ADD SBODG FUEL OIL 
MOTOR DAMPER HV5329A FAILS TO OPEN 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 

EDG 1-2 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MOTOR DAMPER HV5329C FAILS TO OPEN 
MODE 4 (FLAG) 

Loss of offsite power <initiating events 

EDG 1-2 FAILS TO RUN 
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# Cutset Prob 

H 

H 

H 

H 

H 

H 

72 1.42E-08 EDGOOI 1 F 
EHASBLOE 
EMDZI 19N 
MODE-4-FLAG 
SDHASBLOR 
T3 
SDOP004R 
EDGO011 F 
EHASBLOE 
EMDZ121 N 

SDHASBLOR 
T3 
SDOP004R 
EC2Z141 N 
EDG0012F 
EDGOSBOA 
MODE-4-FLAG 
T3 
SDOPOOBR 
EC2ZOOON 
EDGOOI 1 F 
EDGOSBOA 
MODE-4-FLAG 
T3 
SDOPOOBR 
EDG0012F 
EHASBLOE 
ELOOP2 
LMV007BN 
MODE-4-FLAG 
SDHASBLOR 
T3 
SDOPOOBR 
LHADHR5E 
LHADHRGE 
MODE-4-FLAG 
QSV6451 D 
SDHADHRGE 
TPXNNIXF 

MODE-4-FLAG 

73 1.42E-08 

74 1.38E-08 

75 1.38E-08 

76 1.38E-08 

77 1.31E-08 

______ 

Event Prob 

8.34E-02 
l.OOE+OO 

l.OOE+OO 
3.50E-03 

5.00E-02 
1.00E-01 
9.70E-03 
8.34E-02 
l.OOE+OO 

l.OOE+OO 
3.50E-03 

5.00E-02 
1.00E-01 
9.70E-03 
4.85E-03 
8.34E-02 
1.55E-02 
l.OOE+OO 
1.00E-01 
2.20E-02 
4.85E-03 
8.34E-02 
1.55E-02 
l.OOE+OO 
1.00E-01 
2.20E-02 
8.34E-02 
l.OOE+OO 
l.OOE+OO 

l.OOE+OO 
1.50E-03 

5.00E-02 
1.00E-01 
2.20E-02 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
2.83E-03 
3.80E-04 
1.22E-02 

C Rate U Exposure Description 

3 3.630E-03 H 

1 3.500E-03 
1 l.OOOE+OO 

3 3.630E-03 H 

1 3.500E-03 
1 1.000E+00 

1 4.850E-03 
3 3.630E-03 H 

1 4.850E-03 
3 3.630E-03 H 

3 3.630E-03 H 
1 l.OOOE+OO 

1 1.500E-03 

1 2.830E-03 

3 1.400E-06 H 

24 
0.1 

1 
1 .oo 

1.00E-01 

24 
0.1 
1 

1 .oo 

1.00E-01 

1 
24 

1.55E-02 
1 .oo 

1.00E-01 

1 
24 

1.55E-02 
1 .oo 

1.00E-01 

24 
0.1 
1 
1 

1 .oo 

1.00E-01, 

0.1 
0.1 
1 .oo 

1 

8760 

EDG 1-1 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
MOTOR DAMPER HV5336A FAILS TO OPEN 
MODE 4 (FLAG) 

Loss of offsite power <initiating events 

EDG 1-1 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
NO CONTROL POWER (AC & DC) TO EDG 1- 
MODE 4 (FLAG) 

Loss of offsite power <initiating events 

BKR ACI 10 FAILS TO OPEN 
EDG 1-2 FAILS TO RUN 
SBODG FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 

BKR AD1 10 FAILS TO OPEN 
EDG 1-1 FAILS TO RUN 
SBODG FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 

EDG 1-2 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
BATERY DEPLETION FOLLOWING LOSS OF CHARGING 
MOV DH 78 FAILS TO OPEN 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 

Operator fails to start HPI or LPI pump for Makeup Cooling 
Operator fails to open PORV 
MODE 4 (FLAG) 
SOLENOID VALVE AF6451 FAILS TO OPERATE 

NNlX POWER SUPPLY NO OUTPUT 
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?Y Cutset Prob 

H 

78 

79 

80 

81 

82 

83 

84 

SDOP007R 
EDGOOI 2A 
EDGOSBOA 
EMDZO97N 
MODE-4-FLAG 
T3 
SDOP007R 
EB200DlF 
ELOOP2 
LMV007BN 

T2 
EDGOOI 1A 
EDG0012A 
EDGOSBOF 
MODE-4-FLAG 
T3 
SDOPOOSR 

MODE-4-FLAG 

1.29E-08 

1.25E-08 

1.25E-08 

1.25E-08 

1.25E-08 

1.24E-08 

1.20E-08 

Event Prob 

4.85E-03 
l.OOE+OO 
l.OOE+OO 
3.13E-03 
l.OOE+OO 
5.00E-02 
1.00E-01 
1.70E-01 
1.36E-02 
1.55E-02 
3.50E-03 

1.00E-01 
1.70E-01 
1.36E-02 
1.55E-02 
3.50E-03 

1.00E-01 
1.70E-01 
1.36E-02 
1.55E-02 
3.50E-03 
l.OOE+OO 
1.00E-01 
1.70E-01 
1.36E-02 
1.55E-02 
3.50E-03 

1.00E-01 
1.70E-01 
3.77E-05 
l.OOE+OO 

l.OOE+OO 
2.20E-01 
1.36E-02 
1.36E-02 
2.95E-02 

1.00E-01 
2.20E-02 

l.OOE+OO 

l.OOE+OO 

l.OOE+OO 

1.50E-03 

l.OOE+OO 

C Rate U Exposure UlEvent Description 

1 
1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

11 

1 
1 

4.850E-03 
l.OOOE+OO 

1.360E-02 

3.500E-03 

1.360E-02 

3.500E-03 

1.360E-02 

3.500E-03 

1.360E-02 

3.500E-03 

1.570E-06- H 

1.500E-03 

1.360E-02 
1.360E-02 

1 
0.1 
1 

3.13E-03 
1 .oo 

1.00E-01 

1 
1.55E-02 

1 
1 .oo 

1.00E-01 

1 
1.55E-02 

1 
1 .oo 
00E-01 

1 
55E-02 

1 
1 .oo 

.00E-01 

1 
.55E-02 

1 
1 .oo 

1.00E-01 

24 
1 
1 

1 .oo 
.22 
1 
1 

2.95E-02 
1 .oo 

1.00E-01 

EC2ZOOON 
EHASBLOE 
ELOOP2 
HMPOOIIA 

SDHASBLOR 
T3 
SDOP007R 
EDGOOI 1A 
EDGOSBOA 
EMDZI 19N 
MODE-4-FLAG 
T3 
SDOP007R 
EDGOOI 1A 
EDGOSBOA 
EMDZ121 N 
MODE-4-FLAG 
T3 
SDOP007R 
EDGOOI 2A 
EDGOSBOA 
EMDZO91N 

MODE-4-FLAG 

MOD E-4-F LAG I ~3 

BKR AD1 10 FAILS TO OPEN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 
BATFERY DEPLETION FOLLOWING LOSS OF CHARGING 
HPI PUMP 1-1 FAILS TO START 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO START 
SBODG FAILS TO START 
MOTOR DAMPER HV5336A FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO START 
SBODG FAILS TO START 
NO CONTROL POWER (AC & DC) TO EDG 1- 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 

EDG 1-2 FAILS TO START 
SBODG FAILS TO START 
MOTOR DAMPER HV5329A FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-2 FAILS TO START 
SBODG FAILS TO START 
MOTOR DAMPER HV5329C FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

BUS D1 LOCAL FAULTS 
BATFERY DEPLETION FOLLOWING LOSS OF CHARGING 
MOV DH 7 8  FAILS TO OPEN 
MODE 4 (FLAG) 
Plant trip due to loss of main feedwater <initiating events 

EDG 1-2 FAILS TO START 
SBODG FAILS TO RUN 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO START 
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# Cutset Prob 
~ 

85 1.17E-08 

86 1.17E-08 

87 1.17E-08 

88 1.17E-08 

89 1.17E-08 

90 1.17E-08 

Event Prob 

3.51E-03 
3.51 E-03 
9.30E-02 

1.00E-01 
6.02E-01 
1.70E-01 
3.51E-03 
3.51E-03 
9.30E-02 
I.OOE+OO 
1.00E-01 

1.70E-01 
3.51 E-03 
9.30E-02 
3.51E-03 
l.OOE+OO 
1.00E-01 
6.02E-01 

3.51E-03 
9.30E-02 
3.51 E-03 
l.OOE+OO 
1.00E-01 
6.02E-01 
1.70E-01 

l.OOE+OO 

6.02E-01 

1.70E-01 

3.50E-03 
3.51 E-03 
9.30E-02 
l.OOE+OO 
1.00E-01 
6.02E-0 1 
1.70E-01 
3.50E-03 
3.51 E-03 
9.30E-02 
1 .OOE+OO 
1.00E-01 
6.02E-01 
1.70E-01 

C Rate U Exposure UlEvent Description 

1 3.510E-03 
1 3.510E-03 

1 3.510E-03 
1 3.510E-03 

1 3.510E-03 

1 3.510E-03 

1 3.510E-03 

1 3.510E-03 

1 3.500E-03 
1 3.510E-03 

1 3.500E-03 
1 3.510E-03 

1 
1 

,093 
1 .oo 

1.00E-01 
,602 

1 
1 

,093 
1 .oo 

1.00E-01 
,602 

1 
,093 

1 
1 .oo 

1.00E-01 
,602 

1 
,093 

1 
1 .oo 

1.00E-01 
.602 

1 
1 

.093 
1 .oo 

1.00E-01 
.602 

1 
1 

.093 
1 .oo 

1.00E-01 
,602 

EMF1521A 
EMFCCI 9A 
EMFDLTAA 

T3 

SDOP007R 
EMF1522A 
EMFCCI 9A 
EMF D LTAA 
MODE-4-FLAG 
T3 
XHOS-AMB->40F 
SDOP007R 
EMFCCI 9A 
EMFDLTAA 
EMFSBOAA 
MODE-4-FLAG 
T3 
XHOS-AMB->40F 
SDOP007R 
EMFCCISA 
EMF D LTAA 
EMFSBOBA 
MODE-4-FLAG 
T3 

SDOP007R 
EMD6000N 
EMFCC19A 
EMFDLTAA 
MODE-4-FLAG 
T3 

SDOP007R 
EMD6001 N 
EMFCCI 9A 
EMFDLTAA 
MODE-4-FLAG 
T3 
XHOS-AMB-240F 
SDOP007R 

MODE-4-FLAG 

XHOS-AMB->40F 

XHOS-AMB->40F 

XHOS-AMB->40F 

MOTOR-DRIVEN FAN C152-1 FAILS TO START 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

MOTOR-DRIVEN FAN C152-2 FAILS TO START 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 

MODE 4 (FLAG) 
Loss of offsite power <initiating events 
AMBIENT TEMPERATURE IS> 40 

ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
SBODG MOTOR-DRIVEN FAN B FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 
AMBIENT TEMPERATURE IS> 40 

SBODG MOTOR-DRIVEN FAN A FAILS TO START 

MOTOR-OPERATED CV 6000 DAMPER FAILS TO OPEN 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 
AMBIENT TEMPERATURE IS> 40 

MOTOR-OPERATED DAMPER CV 6001 FAILS TO OPEN 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 
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# Cutset Prob 

91 1.17E-08 

92 1.12E-08 

93 l.lOE-08 

94 1.10E-08 

95 1.08E-08 

96 1.08E-08 

~~ 

Event Prob 

3.50E-03 

9.30E-02 

1.00E-01 
6.02E-01 
I .70E-01 
1.36E-02 
1.55E-02 

3.13E-03 

3.51E-03 

l.OOE+OO 

l.OOE+OO 

l.OOE+OO 
1.00E-01 
1.70E-01 
1.36E-02 

3.51E-03 

1.00E-01 
1.70E-01 
1.36E-02 
1.36E-02 
3.50E-03 
l.OOE+OO 
1.00E-01 
1.70E-01 
6.22E-02 
4.85E-03 
3.51E-03 

1.00E-01 
6.02E-01 
1.70E-01 
6.22E-02 
4.85E-03 
3.51E-03 
l.OOE+OO 
1.00E-01 

1.70E-01 

1.36E-02 

l.OOE+OO 

l.OOE+OO 

6.02E-01 

~~ c Rate U Exposure UlEvent 
~~ ~ 

Description 

1 3.500E-03 
1 3.510E-03 

1 1.360E-02 

1 1.360E-02 
1 1.360E-02 
1 3.510E-03 

1 1.360E-02 
1 1.360E-02 
1 3.500E-03 

1 4.850E-03 
1 3.510E-03 

1 4.850E-03 
1 3.510E-03 

1 
1 

,093 
1 .oo 

1.00E-01 
.602 

1 
1.55E-02 

1 
3.1 3E-03 

1 .oo 
1.00E-01 

1 
1 
1 

1 .oo 
1.00E-01 

1 
1 
1 

1 .oo 
1.00E-01 

0.0622 
1 
1 

1 .oo 
1.00E-01 

.602 

0.0622 
1 
1 

1 .oo 
1.00E-01 

,602 

EMD6002N 
EMFCCI 9A 
EMFDLTAA 
MODE-4-FLAG 
T3 

SDOP007R 
EDG0012A 
EDGOSBOA 
ELOOP2 
HMPOOI 1A 

T3 
SDOP007R 
EDGOOI 1A 
EDG0012A 
EMFCl53A 

T3 
SDOP007R 
EDGOOI 1A 
EDGOOI 2A 
EMD6004N 
MODE-4-FLAG 
T3 
SDOP007R 
EC2BE11 D 
EC2CC11 N 
EMF1 521A 

T3 
XHOS-AMB-s4OF 
SDOP007R 
EC2BEI 1 D 
EC2CC11 N 
EMF1522A 

T3 
XHOS-AMB-s40F 
SDOP007R 

XHOS-AMB->40F 

MODE-4-FLAG 

MODE-4-FLAG 

MODE-4-FLAG 

MODE-4-FLAG 

MOTOR-OPERATED CV 6002 DAMPER FAILS TO OPEN 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

EDG 1-2 FAILS TO START 
SBODG FAILS TO START 
BATTERY DEPLETION FOLLOWING LOSS OF CHARGING 
HPI PUMP 1-1 FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 

EDG 1-1 FAILS TO START 
EDG 1-2 FAILS TO START 

MODE 4 (FLAG) 
Loss of offsite power <initiating events 

EDG 1-1 FAILS TO START 

MOTOR-OPERATED DAMPER CV 6004 FAILS TO OPEN 
MODE 4 (FLAG) 
Loss of offsite power <initiating events 

MOTOR-DRIVEN FAN C-153 FAILS TO START 

EDG 1-2 FAILS TO START 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACIIOORADIIO FAILSTOOPEN 

MODE 4 (FLAG) 
Loss of offsite power <initiating events 
AMBIENT TEMPERATURE IS> 40 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACl lOORADllO FAILSTOOPEN 

MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS+ 40 

MOTOR-DRIVEN FAN C152-1 FAILS TO START 

MOTOR-DRIVEN FAN C152-2 FAILS TO START 
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# Cutset Pro-nt Prob I C Rate U Exposure UlEvent Description 

97 I .08E-08 

98 1.08E-08 

99 1.08E-08 

100 1.08E-08 

6.22E-02 0.0622 
4.85E-03 1 4.850E-03 1 
3.51 E-03 1 3.510E-03 1 
l.OOE+OO 1 .oo 
1.00E-01 1.OOE-0 1 
6.02E-01 ,602 
1.70E-01 
6.22E-02 0.0622 
4.85E-03 1 4.850E-03 1 
3.51E-03 1 3.510E-03 1 
l.OOE+OO 1 .oo 
1.00E-01 1,OOE-0 1 
6.02E-01 ,602 
1.70E-01 
3.12E-02 ,0312 
1.36E-02 1 1.360E-02 1 
1.00E+00 1 1.000E+00 0.1 
l.OOE+OO 1 l.OOOE+OO 0.1 
l.OOE+OO 1 .oo 
1.50E-03 
1.00E-01 1.00E-01 
1.70E-01 
l.OOE+OO 0.1 
l.OOE+OO 0.1 
l.OOE+OO 1 .oo 
1.41E-02 2 2.140E-06 H 13140 
9.20E-03 0.0092 
3.80E-04 
2.20E-01 .22 

H 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACIIOORADIIO FAILSTOOPEN 
SBODG MOTOR-DRIVEN FAN A FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

CC FACTOR FOR FAILURE OF 4160V BUS-TIE BREAKERS 
ACIIOORADIIO FAILSTO OPEN 
SBODG MOTOR-DRIVEN FAN B FAILS TO START 
MODE 4 (FLAG) 
Loss of offsite power <initiating event> 
AMBIENT TEMPERATURE IS> 40 

CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 
OPERATORS FAILS TO START SBODG AND ALIGN TO BUS C1 
OPERATORS FAIL TO START SBODG AND ALIGN TO BUS D1 
MODE 4 (FLAG) 

Loss of offsite power <initiating event> 

Operator fails to start HPI or LPI pump for Makeup Cooling 
Operator fails to open PORV 
MODE 4 (FLAG) 
SG LEVEL TRANSMllTER FAILS TO RESPOND 
COMMON CAUSE FACTOR FOR 4 OF 4 LEVEL TRANSMITERS FAILING TO RESPOND 

EC2BEl 1 D 
EC2CC1 1 N 
EMFSBOAA 

T3 
XHOS-AMB->4OF 
SDOP007R 
EC2BE11 D 
EC2CC11 N 
EMFSBOBA 

T3 
XHOS-AMB->4OF 
SDOP007R 
EDGBET2A 
EDGCCOZA 
EHASBCI E 
EHASBDI E 

SDHASBDI E 
T3 
SDOP007R 
LHADHR5E 
LHADHRGE 

PLTOSXXD 
PLTDLTAD 
SDHADHRGE 
T2 

MODE-4-FLAG 

MODE-4-FLAG 

MODE-4-FLAG 

MODE-4-FLAG 

Plant trip due to loss of main feedwater <initiating event> 
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Response to: Request For Additional Information Regarding BAW-2441, "Risk-Informed 
Justification For LCO End-State Changes" 

Attachment D 

Top 100 Cut Sets for the Base Case (no LCO) for the Current 
End State (Mode 5) 

Non-Davis-Besse Model 



# Cutset Prob 

H 

7.81 E-06 

5.21 E-06 

3.99E-06 

3.68E-06 

1.45E-06 

1.44E-06 

1.23E-06 

1.13E-06 

1.02E-06 

QSV6451 D 

LHADHRI E 
LHAD H R4 E 
LHADHR5E 
LMPIE21 F 
SDHAC306E 

F6 
PAVZO 1 2 N 

F3AL 
QMP0002A 
SPOS-A-FLAG 
WHAF31SE 
F3AL 
QSV6451 D 

WHAF31SE 
F6 
QMV0599K 
SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

Event Prob 

1.26E-02 
l.OOE+OO 
l.OOE+OO 
6.20E-04 
I .00E+00 
8.41 E-03 
1.00E+00 
1.00E+00 
6.20E-04 
l.OOE+OO 
1.30E-03 
3.07E-03 
1.00E+00 
1.30E-03 
2.83E-03 
1.00E+00 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
3.37E-01 
4.30E-06 

1.3OE-03 
1 .I 1 E-03 

4.00E-04 
3.07E-03 
1.00E+00 
1.00E+00 
4.00E-04 
2.83E-03 

l.OOE+OO 

l.OOE+OO 

l.OOE+OO 
l.OOE+OO 
1.30E-03 
7.85E-04 
l.OOE+OO 

Cutsets with Descriptions Report 

SPOSA = 5.21E-05 

C Rate U Exposure UIEvent Description 

1.26e-2 
0.1 
0.1 

1 .oo 
8.41 E-3 

0.1 
0.1 

1 .oo 
1.3E-03 

1.00 
1.3E-03 

1 .oo 
0.1 
0.1 
0.1 
.337 

3.070E-03 1 

2.830E-03 1 

1 .oo 
1.3E-03 

1 .oo 
4.OE-4 

1 .oo 
0.1 

4.OE-4 

1 .oo 
0.1 

1.3E-03 
8.960E-08 H 17520 

1 .oo 

1 .I 10E-03 1 

3.070E-03 1 

2.830E-03 1 

IE-SVL2 
LHADHRSE 
LHASDVPE 
SDHADHRBE 
SPOS-A-FLAG 
IE-SVLI 
LHADHR5E 
LHASDVZE 
SDHADHRBE 

F6 
QMP0002A 

SPOS-A-FLAG 

SPOS-A-FLAG I F6 

Large Loss of Inventory Outside of Reactor Building 
Operator fails to start HPI or LPI pump for Makeup Cooling 
Failure to stop loss of inventory before loss of decay heat pump 

SPOSA (FLAG) 
Large Loss of Inventory Inside of Reactor Building 
Operator fails to start HPI or LPI pump for Makeup Cooling 
Failure to stop loss of inventory before loss of decay heat pump 

SPOSA (FLAG) 
Flood in ECCS rooms 101, 11 3, & 115 from aux building drainage <initiating even 
MOTOR-DRIVEN EFW PUMP FAILS TO START 
SPOSA (FLAG) 
Flood in ECCS rooms 101, 113, & 115 from aux building drainage <initiating even 
SOLENOID VALVE AF6451 FAILS TO OPERATE 
SPOSA (FLAG) 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 
DHR Pump 1 Fails to Run 

SPOSA (FLAG) 
Flood in ECCS rooms 101, 113, & 115 from aux building drainage <initiating even 
AOV MS 58898 FAILS TO OPEN 
SPOSA (FLAG) 
Large flood in CCW pump room from service water <initiating event> 
MOTOR-DRIVEN EFW PUMP FAILS TO START 
SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
Large flood in CCW pump room from service water <initiating event> 
SOLENOID VALVE AF6451 FAILS TO OPERATE 
SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
Flood in ECCS rooms 101, 11 3, & 11 5 from aux building drainage <initiating even 
MOVAF 599 FAILS TO REMAIN OPEN 
SPOSA (FLAG) 
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#I Cutset Prob C Rate U Exposure U 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Event Description 

1.02E-06 

9.82E-07 

9.1 9E-07 

9.19E-07 

9.06E-07 

8.75E-07 

8.07E-07 

7.61 E-07 

5.33E-07 

5.15E-07 

4.44E-07 

4.07E-07 

H 

H 

H 

H 

H 

h 

H 

H 

Event Prob 

F6 
QMV3872K 

F3AM 
QMP0002A 
SPOS-A-FLAG 
F6 
QLCOCHPF 

F6 
QLCOCH4F 
SPOS-A-FLAG 
F3AM 
QSV6451 D 
SPOS-A-FLAG 
QMP0002A 

TMP30F3F 
TMPT14BF 
QSV6451 D 

TMP30F3F 
TMPT14BF 
F6 
QMP0002F 
SPOS-A-FLAG 
F6 
LHADHR4E 
SDHADHR4E 

EB200DlF 
SPOS-A-FLAG 
TB200ClF 
F3AL 
PAVZ012N 
SPOS-A-FLAG 
WHAF3lSE 
F6 
F W O I  IXN 
FVVBETAN 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

1.30E-03 
7.85E-04 
l.OOE+OO 
3.20E-04 
3.07E-03 
l.OOE+OO 
1.30E-03 
7.07E-04 
l.OOE+OO 
1.30E-03 

l.OOE+OO 
3.20E-04 
2.83E-03 
1.00E+00 
3.07E-03 
1.00E+00 
2.50E-03 
1.14E-01 
2.83E-03 
l.OOE+OO 
2.50E-03 
1.14E-01 
1.30E-03 
5.85E-04 
I.OOE+OO 
1.30E-03 
l.OOE+OO 
4.10E-04 
l.OOE+OO 
3.77E-05 
l.OOE+OO 
1.37E-02 
4.00E-04 
1.1 1 E-03 
l.OOE+OO 
l.OOE+OO 
1.30E-03 
3.04E-03 
1.03E-01 
l.OOE+OO 

7.07E-04 

2 

1 

2 

2 

1 

1 

1 

3 

3 

3 

1 

1 

8.960E-08 H 

3.070E-03 

1.840E-06 H 

1.840E-06 H 

2.830E-03 

3.070E-03 

2.830E-03 

2.440E-05 H 

1.570E-06 H 

1.570E-06 H 

1.110E-03 

3.040E-03 

1.3E-03 
17520 
1 .oo 

3.2E-4 
1 

1 .oo 
1.3E-03 

768 
1 .oo 

1.3E-03 
768 
1 .oo 

3.2E-4 
1 

1 .oo 
1 

1 .oo 
,0025 

1.14E-01 
1 

1 .oo 
.0025 

1.14E-01 
1.3E-03 

24 
1 .oo 

1.3E-03 
0.1 

1 .oo 
24 

1 .oo 
8760 

4.OE-4 
1 

1 .oo 
0.1 

1.3E-03 
1 

,103 
1 .oo 

Flood in ECCS rooms 101, 113, & 115 from aux building drainage <initiating even 
MOVAF 3872 FAILS TO REMAIN OPEN 
SPOSA (FLAG) 
Maximum flood in CCW pump room from service water <initiating event> 

SPOSA (FLAG) 
Flood in ECCS rooms 101, 11 3, & 1 15 from aux building drainage <initiating even 
SFRCS CHANNEL 2 LOGIC BOARD FAILS 
SPOSA (FLAG) 
Flood in ECCS rooms 101, 11 3, & 115 from aux building drainage <initiating even 
SFRCS CHANNEL 4 LOGIC BOARD FAILS 
SPOSA (FLAG) 
Maximum flood in CCW pump room from service water <initiating events 
SOLENOID VALVE AF6451 FAILS TO OPERATE 
SPOSA (FLAG) 

SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 
SOLENOID VALVE AF6451 FAILS TO OPERATE 
SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 
Flood in ECCS rooms 101, 11 3, & 115 from aux building drainage <initiating even 
MOTOR-DRIVEN PUMP FAILS TO RUN 
SPOSA (FLAG) 
Flood in ECCS rooms 101, 11 3, & 115 from aux building drainage <initiating even 
Operator fails to establish prim to sec heat transfer 

SPOSA (FLAG) 
BUS D1 LOCAL FAULTS 
SPOSA (FLAG) 
BUS C1 LOCAL FAULTS 
Large flood in CCW pump room from service water <initiating event> 
AOV MS 58898 FAILS TO OPEN 
SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
Flood in ECCS rooms 101, 113, & 115 from aux building drainage <initiating even 
A W  FAILS TO OPEN 
CC FACTOR FOR A W s  FAILING TO OPEN 
SPOSA (FLAG) 

MOTOR-DRIVEN EFW PUMP FAILS TO START 

MOTOR-DRIVEN EFW PUMP FAILS TO START 
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t4 Cutset Prob 

22 3.79E-07 

H 

H 

H 

H 

H 

H 
H 

23 3.55E-07 

24 3.37E-07 

IE-LMPP42XF 
LHAD H R4 E 
LHADHR5E 
LM PB ETAF 
SDHAC209E 
SPOS-A-FLAG 
F3AM 
PAVZOl2N 
SPOS-A-FLAG 
LHADHIOE 
LHADHRIJE 
LHADHRI E 
LHADHR4E 
LHADHREE 
LHADHRSE 
LMPIE21F 
SDHAC308E 
SPOS-A-FLAG 
PAVZOl2N 

TMP30F3F 
TMPTI4BF 
F3AL 
QMV0599K 

WHAF3lSE 
F3AL 
QMV3872K 

WHAF3lSE 
F3AL 
QLCOCH2F 
SPOS-A-FLAG 
WHAF3lSE 
F3AL 
QLCOCH4F 

WHAF3lSE 
F6 
PLTO9A8D 
PLTO9B6D 
SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

25 3.16E-07 

26 3.14E-07 

27 3.14E-07 

28 2.83E-07 

29 2.83E-07 

30 2.57E-07 

Event Prob 

3.37E-01 
l.OOE+OO 
l.OOE+OO 
5.35E-02 
2.10E-05 
l.OOE+OO 
3.20E-04 
1 . I  1 E-03 
l.OOE+OO 
l.OOE+OO 
1.00E+00 
l.OOE+OO 
l.OOE+OO 
1.00E+00 
I.OOE+OO 

1.00E-06 

1 .I 1E-03 

2.50E-03 
1.14E-01 
4.00E-04 

l.OOE+OO 
l.OOE+OO 
4.00E-04 
7.85E-04 
l.OOE+OO 
l.OOE+OO 
4.00E-04 
7.07E-04 
l.OOE+OO 
l.OOE+OO 
4.00E-04 
7.07E-04 
l.OOE+OO 
l.OOE+OO 

3.37E-0 1 

l.OOE+OO 

l.OOE+OO 

7.85E-04 

1.30E-03 
1.41 E-02 
1.41 E-02 
I.OOE+OO 

2 Rate U Exposure U/Event Description 

1.110E-03 

1.1 1 OE-03 

8.960E-08 

8.960E-08 

1.840E-06 

1.840E-06 

2.1 40E-06 
2.1 40E-06 

,337 
0.1 
0.1 

0.0535 

1 .oo 
3.2E-4 

1 
1 .oo 
0.1 
.1 

0.1 
0.1 
0.1 
.1 

.337 

1 .oo 
1 

1 .oo 
,0025 

1 . I  4E-01 
4.OE-4 

H 17520 
1 .oo 
0.1 

4.OE-4 
H 17520 

1 .oo 
0.1 

4.OE-4 
H 768 

1 .oo 
0.1 

4.OE-4 
H 768 

1 .oo 
0.1 

1.3E-03 
H 13140 
H ,  13140 

1 .oo 

DHR Pump Fails to Run 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 
CC FACTOR FOR LPI PUMPS FAILING TO RUN 

SPOSA (FLAG) 
Maximum flood in CCW pump room from service water <initiating events 
AOV MS 58896 FAILS TO OPEN 
SPOSA (FLAG) 
Operator Fails to Initiate Recirculation 
Failure to recover DHR 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Oper fails to align 8, start a system to refill BWST 
Oper fails to align altern pump to refill BWST 
DHR Pump 1 Fails to Run 

SPOSA (FLAG) 
AOV MS 58896 FAILS TO OPEN 
SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 
Large flood in CCW pump room from service water <initiating event> 
MOVAF 599 FAILS TO REMAIN OPEN 
SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
Large flood in CCW pump room from service water <initiating events 
MOVAF 3872 FAILS TO REMAIN OPEN 
SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
Large flood in CCW pump room from service water <initiating events 
SFRCS CHANNEL 2 LOGIC BOARD FAILS 
SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
Large flood in CCW pump room from service water <initiating event> 
SFRCS CHANNEL 4 LOGIC BOARD FAILS 
SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
Flood in ECCS rooms 101, 11 3, & 11 5 from aux building drainage <initiating even 
LEVEL TRANSMITER LTSP9A8 FAILS TO RESPOND 
LEVEL TRANSMITER LTSP9B6 FAILS TO RESPOND 
SPOSA (FLAG) 
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# Cutset Prob C Rate U Exposure U 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

Event Description 

2.57E-07 

2.57 E-07 

2.57E-07 

2.51E-07 

2.51 E-07 

2.51 E-07 

2.51 E-07 

2.34E-07 

2.26E-07 

2.26E-07 

2.24E-07 

2.24E-07 

H 
H 

H 
H 

H 
H 

H 

H 

h 

H 

H 

H 

H 
H 

H 

Event Prob 

1.30E-03 
1.41 E-02 
1.41 E-02 
l.OOE+OO 
1.30E-03 
1.41 E-02 

l.OOE+OO 
1.30E-03 

1.41 E-02 

3.20E-04 
7.85E-04 
l.OOE+OO 

7.85E-04 

1.41 E-02 

1.41 E-02 

l.OOE+OO 

3.20E-04 

l.OOE+OO 
1.30E-03 
1.93E-04 

1.30E-03 
1.93E-04 
l.OOE+OO 
4.00E-04 
5.85E-04 
1 .OOE+OO 
l.OOE+OO 

l.OOE+OO 

3.20E-04 
7.07E-04 
l.OOE+OO 

7.07E-04 

7.85E-04 

2.50E-03 
1.14E-01 
7.85E-04 
l.OOE+OO 

1.14E-01 

3.20E-04 

l.OOE+OO 

l.OOE+OO 

2.50E-03 

F6 
PLTOSAID 
PLTO9B7D 

F6 
PLTOSASD 
PLTO9B6D 
SPOS-A-FLAG 
F6 
PLTOSASD 
PLTO9B7D 
SPOS-A-FLAG 
F3AM 
QMV0599K 
SPOS-A-FLAG 
F3AM 
QMV3872K 
SPOS-A-FLAG 
F6 
QRE522AD 
SPOS-A-FLAG 
F6 
QRE524AD 
SPOSA-FLAG 
F3AL 
QMP0002F 

WHAF3lSE 
F3AM 
QLCOCH2F 

F3AM 
QLCOCH4F 
SPOS-A-FLAG 
QMV0599K 

TMP30F3F 
TMPT14BF 
QMV3872K 
SPOS-A-FLAG 
TMP30F3F 
TMPT14BF 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

2 
2 

2 
2 

2 
2 

2 

2 

1 

1 

3 

2 

2 

2 

2 

2.140E-06 H 
2.140E-06 H 

2.140E-06 H 
2.140E-06 H 

2.140E-06 H 
2.140E-06 H 

8.960E-08 H 

8.960E-08 H 

1.930E-04 

1.930E-04 

2.440E-05 H 

1.840E-06 H 

1.840E-06 H 

8.960E-08 H 

8.960E-08 H 

1.3E-03 
13140 
13140 
1 .oo 

1.3E-03 
13140 
13140 
1.00 

1.3E-03 
13140 
13140 
1.00 

3.2E-4 
17520 
1.00 

3.2E-4 
17520 
1 .oo 

1.3E-03 
1 

1 .oo 
1.3E-03 

1 
1 .oo 

4.OE-4 
24 

1 .oo 
0.1 

3.2E-4 
768 
1 .oo 

3.2E-4 
768 
1 .oo 

17520 
1 .oo 
,0025 

1.14E-01 
17520 
1 .oo 
,0025 

1.14E-01 

Flood in ECCS rooms 101, 113, & 115 from aux building drainage <initiating even 
LEVEL TRANSMITER LTSP9A8 FAILS TO RESPOND 
LEVEL TRANSMITER LTSP9B7 FAILS TO RESPOND 
SPOSA (FLAG) 
Flood in ECCS rooms 101, 11 3, & 11 5 from aux building drainage <initiating even 
LEVEL TRANSMITER LTSP9A9 FAILS TO RESPOND 
LEVEL TRANSMITTER LTSP9B6 FAILS TO RESPOND 
SPOSA (FLAG) 
Flood in ECCS rooms 101, 113, & 115 from aux building drainage <initiating even 
LEVEL TRANSMITER LTSP9A9 FAILS TO RESPOND 
LEVEL TRANSMITER LTSP9B7 FAILS TO RESPOND 
SPOSA (FLAG) 
Maximum flood in CCW pump room from service water <initiating event> 
MOV AF 599 FAILS TO REMAIN OPEN 
SPOSA (FLAG) 
Maximum flood in CCW pump room from service water <initiating events 
MOV AF 3872 FAILS TO REMAIN OPEN 
SPOSA (FLAG) 
Flood in ECCS rooms 101, 113, & 115 from aux building drainage <initiating even 
K21 RELAY FAILS TO OPERATE ON DEMAND 
SPOSA (FLAG) 
Flood in ECCS rooms 101, 113, & 115 from aux building drainage <initiating even 
K81 RELAY FAILS TO OPERATE ON DEMAND 
SPOSA (FLAG) 
Large flood in CCW pump room from service water <initiating event> 
MOTOR-DRIVEN PUMP FAILS TO RUN 
SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
Maximum flood in CCW pump room from service water <initiating event> 
SFRCS CHANNEL 2 LOGIC BOARD FAILS 
SPOSA (FLAG) 
Maximum flood in CCW pump room from service water <initiating event> 
SFRCS CHANNEL 4 LOGIC BOARD FAILS 
SPOSA (FLAG) 
MOV AF 599 FAILS TO REMAIN OPEN 
SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 
MOV AF 3872 FAILS TO REMAIN OPEN 
SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 
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# Cutset Prob C Rate U Exposure U 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

Event Description 

2.01E-07 

2.01E-07 

1.87E-07 

1.68E-07 

1.67E-07 

1.64E-07 

1.54E-07 

1.43E-07 

1.31 E-07 

1.25E-07 

1.17E-07 

H 

H 
H 

H 

h 

H 

h 

H 

H 

H 

Event Prob 

QLCOCHZF 
SPOS-A-FLAG 
TMP30F3F 
TMPT14BF 
QLCOCH4F 
SPOS-A-FLAG 
TMP30F3F 
TMPT14BF 
F3AM 
QMP0002F 
SPOS-A-FLAG 
F6 
PLTOSXXD 
PLTDLTAD 
SPOS-A-FLAG 
QMP0002F 
SPOS-A-FLAG 
TMP30F3F 
TMPT14BF 
F3AL 
LHADHR4E 
SDHADHR4E 

WHAF31SE 
EB200DlF 
F4 

F6 
QHA0002L 

F3AM 
LHADHR4E 
S D HAD H R4 E 
S POS-A- F LAG 
F3AL 
F W O l  IXN 
FWBETAN 

WHAF3lSE 
LHADHR4E 
SDHADHR4E 
SPOS-A-FLAG 
TMP30F3F 
TMPT14BF 

SPOS-A-FLAG 

SPOS-A-FLAG 

S POS-A- F LAG 

SPOS-A-FLAG 

7.07E-04 
l.OOE+OO 
2.50E-03 
1.14E-01 
7.07E-04 
1.00E+00 
2.50E-03 
1.14E-01 
3.20E-04 

l.OOE+OO 
1.30E-03 

9.20E-03 
l.OOE+OO 
5.85E-04 
l.OOE+OO 
2.50E-03 
1.14E-01 
4.00E-04 

4.1 OE-04 

5.85E-04 

1.41 E-02 

l.OOE+OO 

l.OOE+OO 
l.OOE+OO 
3.77E-05 

, 4.10E-03 
l.OOE+OO 
1.30E-03 
1.1 OE-04 
l.OOE+OO 

l.OOE+OO 

l.OOE+OO 

3.20E-04 

4.10E-04 

4.00E-04 
3.04E-03 
1.03E-01 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 

l.OOE+OO 
4.10E-04 

2.50E-03 
1.14E-01 

1.840E-06 H 

1.840E-06 H 

2.440E-05 H 

2.140E-06 H 

2.440E-05 H 

1.570E-06 H 

3.040E-03 

768 
1 .oo 
,0025 

1.14E-0 1 
768 
1 .oo 
,0025 

1.14E-01 
3.2E-4 

24 
1 .oo 

1.3E-03 
13140 
0.0092 

1 .oo 
24 

1 .oo 
,0025 

1.14E-01 
4.OE-4 

0.1 

1 .oo 
0.1 
24 

4.1E-03 
1 .oo 

1.3E-03 
1.1 E-04 

1 .oo 
3.2E-4 

0.1 

1 .oo 
4.OE-4 

1 
,103 
1 .oo 
0.1 
0.1 

1 .oo 
,0025 

1.14E-01 

SFRCS CHANNEL 2 LOGIC BOARD FAILS 
SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 
SFRCS CHANNEL 4 LOGIC BOARD FAILS 
SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 
Maximum flood in CCW pump room from service water <initiating events 

SPOSA (FLAG) 
Flood in ECCS rooms 101, 113, & 115 from aux building drainage <initiating even 
SG LEVEL TRANSMITER FAILS TO RESPOND 
COMMON CAUSE FACTOR FOR 4 OF 4 LEVEL TRANSMITERS FAILING TO RESPOND 
SPOSA (FLAG) 
MOTOR-DRIVEN PUMP FAILS TO RUN 
SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 
Large flood in CCW pump room from service water <initiating event> 
Operator fails to establish prim to sec heat transfer 

SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
BUS D1 LOCAL FAULTS 
Flood in ECCS pump room 101 (& 105) from aux bldg drainage <initiating event> 
SPOSA (FLAG) 
Flood in ECCS rooms 101, 113. & 115 from aux building drainage <initiating even 
AFW TRAIN 2 MISALIGNED AFTER TEST/MAINT 
SPOSA (FLAG) 
Maximum flood in CCW pump room from service water <initiating events 
Operator fails to establish prim to sec heat transfer 

SPOSA (FLAG) 
Large flood in CCW pump room from service water <initiating event? 
A W  FAILS TO OPEN 
CC FACTOR FOR A W s  FAILING TO OPEN 
SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
Operator fails to establish prim to sec heat transfer 

SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 

MOTOR-DRIVEN PUMP FAILS TO RUN 
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# Cutset Prob C Rate U Exposure U 

54 

55 

56 

57 

58 

59 

60 

Event Description 

1 .I 6E-07 

1 . I  4E-07 

1.12E-07 

1.08E-07 

1.00E-07 

9.90E-08 

8.92E-08 

H 

H 
H 

H 

H 

Event Prob 

F6 
QSVAFXXD 
QSVBETAD 
SPOS-A-FLAG 
LHADHRI E 
LHADHR4E 
LHADHRSE 
SDHAC404E 
SPOS-A-FLAG 
TMPP431F 
WHASPREE 
EDGOSBOA 
EDGBET2A 
EDGCC02A 
SDOP007R 
SPOS-A-FLAG 
T3 
EDGOOIIF 
EDG0012F 
EHASBLOE 
SDHASBLOR 
SDOPOOIR 

T3 
F3AM 
FWOIIXN 
FWBETAN 
SPOS-A-FLAG 
LHADHRIE 
LHAD H R4 E 
LHADHRSE 
SDHAC404E 

TTC1424T 
WHASPREE 
FWOI 1XN 
FWBETAN 

TMP30F3F 
TMPT14BF 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

1.30E-03 
2.83E-03 
3.14E-02 
l.OOE+OO 
l.OOE+OO 
1.00E+00 
l.OOE+OO 
1.00E-06 
l.OOE+OO 
1.14E-01 
l.OOE+OO 
1.55E-02 
3.12E-02 
1.36E-02 
1.70E-01 

1.00E-01 
8.34E-02 

l.OOE+OO 

8.34E-02 
l.OOE+OO 
5.00E-02 
3.10E-03 
l.OOE+OO 
1.00E-01 
3.20E-04 
3.04E-03 
1.03E-01 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
1.00E+00 
1.00E-06 
l.OOE+OO 
9.90E-02 
l.OOE+OO 
3.04E-03 
1.03E-01 
l.OOE+OO 
2.50E-03 
1.14E-01 

2.830E-03 

1.360E-02 

3.630E-03 H 
3.630E-03 H 
l.OOOE+OO 

3.040E-03 

1.190E-05 H 

3.040E-03 

1.3E-03 
1 

,0314 
1 .oo 
0.1 
0.1 
0.1 

1 .oo 
1.14E-01 
5.8E-03 
1.55E-02 

,0312 
1 

1 .oo 
0.1 
24 
24 
0.1 

1 .oo 
0.1 

3.2E-4 
1 

,103 
1 .oo 
0.1 
0.1 
0.1 

1 .oo 
8760 

5.8E-03 
1 

,103 
1 .oo 

,0025 
1.14E-01 

Flood in ECCS rooms 101, 11 3, & 115 from aux building drainage cinitiating even 
AFW SOLENOID VALVE FAILS TO OPERATE 
CC FACTOR FOR AFW FLOW CONTROL VALVES FAILING TO OPERATE 
SPOSA (FLAG) 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 

SPOSA (FLAG) 

FAILURE TO RECOVER CCW USING THE SPARE CCW TRAIN 
SBODG FAILS TO START 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 

CCW PUMP 1-1 FAILS TO RUN 

EITHER EDG 1-1 OR 1-2 FAILS TO START 

SPOSA (FLAG) 
Loss of offsite power cinitiating event> 

EDG 1-2 FAILS TO RUN 
OPERATORS FAIL TO ADD SBODG FUEL OIL 

EDG 1-1 FAILS TO RUN 

SPOSA (FLAG) 
Loss of offsite power cinitiating event> 
Maximum flood in CCW pump room from service water <initiating event> 
A W  FAILS TO OPEN 
CC FACTOR FOR A W s  FAILING TO OPEN 
SPOSA (FLAG) 
Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 

SPOSA (FLAG) 
TEMP CONTROL VALVE SW1424 FAILS TO THROTTLE (1 YEAR MISSION TIME) 
FAILURE TO RECOVER CCW USING THE SPARE CCW TRAIN 
A W  FAILS TO OPEN 
CC FACTOR FORAWs FAILING TO OPEN 
SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 
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~~ 

# Cutset Prob Event Prob 

61 8.60E-08 

62 7.95E-08 

63 7.91E-08 

64 7.91E-08 

C Rate U Exposure U Event 

65 7.91E-08 

66 7.91E-08 

67 7.72E-08 

68 7.72E-08 

H 
H 

H 
H 

H 
H 

H 
H 

EDGOSBOA 
EMFCCISA 
EMF DLTAA 
SDOP007R 
SPOS-A-FLAG 
T3 
EC2BEl 1 D 
EC2CCI 1 N 
EDGOSBOA 
SDOP007R 
SPOS-A-FLAG 
T3 
F3AL 
PLTOSABD 
PLTO9B6D 

WHAF3lSE 
F3AL 
PLTOSABD 
PLTO9B7D 
SPOS-A-FLAG 
WHAF3lSE 
F3AL 
PLTOSASD 
PLTO9B6D 

WHAF31SE 
F3AL 
PLTOSASD 
PLTO9B7D 
SPOS-A-FLAG 
WHAF3lSE 
F3AL 
QRE522AD 

WHAF3lSE 
F3AL 
QRE524AD 
SPOS-A-FLAG 
WHAF3lSE 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

Description 

1.55E-02 
3.51E-03 
9.30E-02 
1.70E-01 
l.OOE+OO 
1.00E-01 
6.22E-02 
4.85E-03 
1.55E-02 
1.70E-01 
1.00E+00 

4.00E-04 
1.00E-01 

1.41E-02 
1.41E-02 
l.OOE+OO 
l.OOE+OO 
4.00E-04 
1.41E-02 

l.OOE+OO 
l.OOE+OO 
4.00E-04 

1.41E-02 
l.OOE+OO 
l.OOE+OO 
4.00E-04 
1.41E-02 
1.41E-02 
l.OOE+OO 
l.OOE+OO 
4.00E-04 
1.93E-04 

1.41E-02 

1.41E-02 

l.OOE+OO 
l.OOE+OO 
4.00E-04 
1.93E-04 
l.OOE+OO 
l.OOE+OO 

1 3.510E-03 

1 4.850E-03 

2 2.140E-06 H 
2 2.140E-06 H 

2 2.140E-06 H 
2 2.140E-06 H 

2 2.140E-06 H 
2 2.140E-06 H 

2 2.140E-06 H 
2 2.140E-06 H 

1 1.930E-04 

1 1.930E-04 

1.55E-02 
1 

.093 

1 .oo 
0.1 

0.0622 
1 

1.55E-02 

1 .oo 
0.1 

4.OE-4 
13140 
13140 
1 .oo 
0.1 

4.OE-4 
13140 
13140 
1 .oo 
0.1 

4.OE-4 
13140 
13140 
1 .oo 
0.1 

4.OE-4 
13140 
13140 
1 .oo 
0.1 

4.OE-4 
1 

1.00 
0.1 

4.OE-4 
1 

1 .oo 
0.1 

SBODG FAILS TO START 
ANY ONE EDG VENT FAN FAILS TO START 
CC FACTOR FOR ALL EDG ROOM VENT FANS FAILING TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
CC FACTOR FOR FAILURE OF.416OV BUS-TIE BREAKERS 
ACl lOORADllO FAILSTO OPEN 
SBODG FAILS TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
Large flood in CCW pump room from service water <initiating events 
LEVEL TRANSMITER LTSP9A8 FAILS TO RESPOND 
LEVEL TRANSMITER LTSP9B6 FAILS TO RESPOND 
SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
Large flood in CCW pump room from service water <initiating event> 
LEVEL TRANSMITER LTSP9A8 FAILS TO RESPOND 
LEVEL TRANSMITER LTSP9B7 FAILS TO RESPOND 
SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
Large flood in CCW pump room from service water <initiating event> 
LEVEL TRANSMITER LTSP9A9 FAILS TO RESPOND 
LEVEL TRANSMITER LTSPSB6 FAILS TO RESPOND 
SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
Large flood in CCW pump room from service water <initiating events 
LEVEL TRANSMITTER LTSPSAS FAILS TO RESPOND 
LEVEL TRANSMITER LTSP9B7 FAILS TO RESPOND 
SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
Large flood in CCW pump room from service water <initiating events 
K21 RELAY FAILS TO OPERATE ON DEMAND 
SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
Large flood in CCW pump room from service water <initiating events 
K81 RELAY FAILS TO OPERATE ON DEMAND 
SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
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# Cutset Prob 

H 

H 
H 

H 
H 

H 
H 

H 
H 

H 
H 

H 

69 7.51E-08 LHADHRI E 
LHADHR4E 
LHADHR5E 
SDHAC406E 
SHAD I L PE 
SHASTBTE 
SPOS-A-FLAG 
TMPP3OlF 
LHADHRI E 
LHADHR4E 
LHADHRSE 
LHXlEllP 
SDHAC306E 
SPOS-A-FLAG 
EDGOOIIF 
EDG0012F 
EDGOSBOA 
SDOP003R 
SPOS-A-FLAG 
T3 
F3AM 
PLTOSAID 
PLTOSBGD 
SPOS-A-FLAG 
F3AM 
PLTOSAID 
PLTOSB7D 
SPOS-A-FLAG 
F3AM 
PLTOSASD 
PLTOSBGD 

F3AM 
PLTOSASD 
PLTOSB7D 
SPOS-A-FLAG 
F6 
PLTOSA3H 
SPOS-A-FLAG 
F3AM 
QRE522AD 
SPOS-A-FLAG 
F3AM 
QRE524AD 
SPOS-A-FLAG 

SPOS-A-FLAG 

70 6.40E-08 

71 6.37E-08 

72 6.33E-08 

73 6.33E-08 

74 6.33E-08 

75 6.33E-08 

76 6.30E-08 

77 6.18E-08 

78 6.18E-08 

Event Prob 

l.OOE+OO 
1.00E+00 
1.00E+00 
1.00E-06 
l.OOE+OO 
l.OOE+OO 
I .00E+00 
7.51 E-02 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
1.49E-02 
4.30E-06 
l.OOE+OO 
8.34E-02 

1.55E-02 
5.90E-03 
l.OOE+OO 
1.00E-01 

8.34E-02 

3.20E-04 
1.41 E-02 
1.41 E-02 
l.OOE+OO 
3.20E-04 
1.41 E-02 
1.41 E-02 

3.20E-04 

1.41 E-02 
l.OOE+OO 

l.OOE+OO 

1.41 E-02 

3.20E-04 
1.41 E-02 
1.41 E-02 
l.OOE+OO 
1.30E-03 
4.85E-05 
l.OOE+OO 
3.20E-04 
1.93E-04 
l.OOE+OO 
3.20E-04 
1.93E-04 
l.OOE+OO 

C Rate U Exposure UIEvent Description 

2 

3 
3 

2 
2 

2 
2 

2 
2 

2 
2 

3 

1 

1 

3.400E-06 

3.630E-03 
3.630E-03 

2:140E-06 
2.140E-06 

2.1 40E-06 
2.1 40E-06 

2.1 40E-06 
2.1 40E-06 

2.1 40E-06 
2.1 40E-06 

2.020E-06 

1.930E-04 

1.930E-04 

H 

H 
H 

H 
H 

H 
H 

H 
H 

H 
H 

H 

0.1 
0.1 
0.1 

0.1 
1.2E-3 
1 .oo 

7.51E-02 
0.1 
0.1 
0.1 

8760 

1 .oo 
24 
24 

1.55E-02 

1 .oo 
0.1 

3.2E-4 
13140 
13140 
1 .oo 

3.2E-4 
13140 
13140 
1 .oo 

3.2E-4 
13140 
13140 
1 .oo 

3.2E-4 
13140 
13140 
1 .oo 

1.3E-03 
24 

1 .oo 
3.2E-4 

1 
1 .oo 

3.2E-4 
1 

1 .oo 

Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 

OPERATORS FAIL TO RECOVER SW WITH DILUTION PUMP 
OPERATORS FAIL TO RECOVER SW WITH SPARE SW PUMP 
SPOSA (FLAG) 

Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 
DH COOLER 1-1 FAILS DURING OPERATION (Initiating Event) 

SPOSA (FLAG) 
EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO RUN 
SBODG FAILS TO START 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
Maximum flood in CCW pump room from service water <initiating events 
LEVEL TRANSMITER LTSPSA8 FAILS TO RESPOND 
LEVEL TRANSMITER LTSPSB6 FAILS TO RESPOND 
SPOSA (FLAG) 
Maximum flood in CCW pump room from service water <initiating events 
LEVEL TRANSMITER LTSPSA8 FAILS TO RESPOND 
LEVEL TRANSMITTER LTSPSB7 FAILS TO RESPOND 
SPOSA (FLAG) 
Maximum flood in CCW pump room from service water <initiating events 
LEVEL TRANSMITER LTSPSAS FAILS TO RESPOND 
LEVEL TRANSMITER LTSPSB6 FAILS TO RESPOND 
SPOSA (FLAG) 
Maximum flood in CCW pump room from service water <initiating event> 
LEVEL TRANSMITER LTSPSAS FAILS TO RESPOND 
LEVEL TRANSMITER LTSPSB7 FAILS TO RESPOND 
SPOSA (FLAG) 
Flood in ECCS rooms 101, 113, & 115 from aux building drainage <initiating even 

SPOSA (FLAG) 
Maximum flood in CCW pump room from service water <initiating event> 
K21 RELAY FAILS TO OPERATE ON DEMAND 
SPOSA (FLAG) 
Maximum flood in CCW pump room from service water <initiating event> 
K81 RELAY FAILS TO OPERATE ON DEMAND 
SPOSA (FLAG) 

SW PUMP 1-1 FAILS TO RUN (1 YEAR MISSION TIME) 

SG 1-2 LEVEL TRANSMITER LTSPSA3 FAILS HIGH 
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# Cutset Prob C Rate U Exposure U 
~~ 

79 5.87E-08 

80 5.74E-08 

81 5.74E-08 

82 5.63E-08 

83 5.63E-08 

84 5.63E-08 

85 5.63E-08 

Event Description 

86 5.53E-08 

87 5.50E-08 

H 

H 

H 
H 

H 
H 
H 

H 
H 
H 

H 
H 
H 

H 

H 

Event Prob 

l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
4.30E-06 
1.00E+00 
1.37E-02 
1.30E-03 
4.42E-05 
l.OOE+OO 
1.40E-04 
l.OOE+OO 
4.1 OE-04 
3.00E+00 
l.OOE+OO 
1.41 E-02 
1.41 E-02 
l.OOE+OO 
2.50E-03 

1.41E-02 
1.41E-02 

2.50E-03 
1.14E-01 
1.41 E-02 
1.41 E-02 
l.OOE+OO 
2.50E-03 
1.14E-01 

1 .I 4E-01 

1.00E+00 

1.41 E-02 
1.41 E-02 
l.OOE+OO 
2.50E-03 

1.30E-03 
3.83E-02 
1.1 1 E-03 
l.OOE+OO 
1.36E-02 

l.OOE+OO 

9.70E-03 

1.00E-01 

1.14E-01 

8.34E-02 

5.00E-02 

l.OOE+OO 

LHADHRI E 
LHADHR4E 
LHADHRBE 
SDHAC306E 

TB200ClF 
F6 
PLC6451F 

F2CL 
LHADHR4E 
SDHADHR4E 
SHAFZISE 
SPOS-A-FLAG 
PLTOSAID 
PLTOSBGD 
SPOS-A-FLAG 
TMP30F3F 
TMPT14BF 
PLTOSA8D 
PLTOSB7D 
SPOS-A-FLAG 
TMP30F3F 
TMPT14BF 
PLTOSASD 
PLTOSBGD 

TMP3OF3F 
TMPT14BF 
PLTOSASD 
PLTOSB7D 
SPOS-A-FLAG 
TMP3OF3F 
TMPT14BF 
F6 
PAVBETAN 
PAVZOIXN 

EDGOOI 1A 
EDG0012F 
EHASBLOE 
SDHASBLOR 
SDOP004R 
SPOS-A-FLAG 
T3 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

3 

3 

2 
2 

2 
2 

2 
2 

2 
2 

1 

1 
3 
1 

1.570E-06 

1.840E-06 

2.140E-06 
2.140E-06 

2.1 40E-06 
2.1 40E-06 

2.1 40E-06 
2.1 40E-06 

2.1 40E-06 
2.1 40E-06 

1.110E-03 

1.360E-02 
3.630E-03 
l.OOOE+OO 

H 

H 

H 
H 

H 
H 

H 
H 

H 
H 

H 

0.1 
0.1 
0.1 

1 .oo 
8760 

1.3E-03 
24 

1 .oo 
1.4E-4 

0.1 

0.1 
1 .oo 

13140 
13140 
1 .oo 

,0025 
1.1 4E-01 

13140 
13140 
1 .oo 

,0025 
1.14E-01 

13140 
13140 
1 .oo 

,0025 
1.14E-01 

13140 
13140 
1 .oo 
,0025 

1.14E-01 
1.3E-03 
0.0383 

1 
1 .oo 

1 
24 
0.1 

1 .oo 
0.1 

Operators Fail to Recover DHR with the Standby Train 
Operator fails to establish prim to sec heat transfer 
Operator fails to start HPI or LPI pump for Makeup Cooling 

SPOSA (FLAG) 
BUS C1 LOCAL FAULTS 
Flood in ECCS rooms 101, 113, & 115 from aux building drainage <initiating even 
LOGIC CARD FAILS DURING OPERATION 
SPOSA (FLAG) 
Large flood in room 53 from service water return <initiating event> 
Operator fails to establish prim to sec heat transfer 

FAILURE TO ISOLATE FLOOD BEFORE SERVICE WATER PUMPS ARE AFFECTED 
SPOSA (FLAG) 
LEVEL TRANSMllTER LTSPSA8 FAILS TO RESPOND 
LEVEL TRANSMITTER LTSPSB6 FAILS TO RESPOND 
SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 
LEVEL TRANSMITER LTSPSA8 FAILS TO RESPOND 
LEVEL TRANSMITER LTSPSB7 FAILS TO RESPOND 
SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 
LEVEL TRANSMITER LTSPSAS FAILS TO RESPOND 
LEVEL TRANSMITER LTSPSB6 FAILS TO RESPOND 
SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 
LEVEL TRANSMllTER LTSPSAS FAILS TO RESPOND 
LEVEL TRANSMllTER LTSPSB7 FAILS TO RESPOND 
SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 
Flood in ECCS rooms 101, 11 3, & 11 5 from aux building drainage <initiating even 
CC FACTOR FOR AFPT STEAM INLET VALVES FAILING TO OPEN 
AFPT STEAM INLETAOV FAILS TO OPEN 
SPOSA (FLAG) 
EDG 1-1 FAILS TO START 

OPERATORS FAIL TO ADD SBODG FUEL OIL 
EDG 1-2 FAILS TO RUN 

SPOSA (FLAG) 
Loss of offsite power <initiating event> 
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# Cutset Prob 3 Rate U Exposure U 

88 

89 

90 

91 

92 

93 

94 

95 

Event Description 

5.50E-08 

5.50E-08 

5.50E-08 

5.30E-08 

5.1 7E-08 

5.05E-08 

5.02E-08 

4.93E-08 

H 

H 

H 

H 

H 

H 

H 
H 

Event Prob 

8.34E-02 
1.36E-02 

5.00E-02 
9.70E-03 

1.00E-01 
1.93E-04 
I.OOE+OO 
2.50E-03 
1.14E-01 

l.OOE+OO 
2.50E-03 
1.14E-01 
3.1 2E-02 
1.36E-02 

5.00E-02 
2.50E-02 
l.OOE+OO 
1.00E-01 
4.00E-04 
1.41 E-02 
9.20E-03 
l.OOE+OO 
l.OOE+OO 

7.07E-04 
5.50E-02 
l.OOE+OO 

l.OOE+OO 

l.OOE+OO 

1.93E-04 

l.OOE+OO 

1.30E-03 

3.88502 
8.34E-02 

5.00E-02 
3.1 OE-03 
l.OOE+OO 
1.00E-01 

8.34E-02 
2.95E-02 
2.40E-03 

1.00E-01 

l.OOE+OO 

8.34E-02 

l.OOE+OO 

EDGOOI 1 F 
EDG0012A 
EHASBLOE 
SDHASBLOR 
SDOP004R 
SPOS-A-FLAG 
T3 
QRE522AD 

TMP30F3F 
TMPT14BF 
QRE524AD 
SPOS-A-FLAG 
TMP3OF3F 
TMPT14BF 
EDGBET2A 
EDGCC02A 
EHASBLOE 
SDHASBLOR 
SDOPOOGR 

T3 
F3AL 
PLTOSXXD 
PLTDLTAD 
SPOS-A-FLAG 
WHAF3lSE 
F6 
QLCOCHXF 
QLC20F4F 
SPOS-A-FLAG 
EDGBETI F 
EDGCCOIF 
EHASBLOE 
SDHASBLOR 
SDOPOOIR 
SPOS-A-FLAG 
T3 
EDGO011 F 
EDG0012F 
EDGOSBOF 
SDOP002R 

T3 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

3 
1 
1 

1 

1 

1 
1 

2 

2 

3 
1 

3 
3 

3.630E-03 H 
1.360E-02 
l.OOOE+OO 

1.930E-04 

1.930E-04 

1.360E-02 
l.OOOE+OO 

2.140E-06 H 

1.840E-06 H 

3.630E-03 H 
l.OOOE+OO 

3.630E-03 H 
3.630E-03 H 

24 
1 

0.1 

1 .oo 
0.1 
1 

1 .oo 
.0025 

1.14E-01 
1 

1 .oo 
.0025 

1.14E-01 
.0312 

1 
0.1 

1 .oo 
0.1 

4.OE-4 
13140 
0.0092 

1 .oo 
0.1 

1.3E-03 
768 
,055 
1 .oo 

,0388 
24 
0.1 

1 .oo 
0.1 
24 
24 

2.95E-02 

1 .oo 
0.1 

EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO START 
OPERATORS FAIL TO ADD SBODG FUEL OIL 

SPOSA (FLAG) 
Loss of offsite power <initiating events 
K21 RELAY FAILS TO OPERATE ON DEMAND 
SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 
K81 RELAY FAILS TO OPERATE ON DEMAND 
SPOSA (FLAG) 
COMMON CAUSE FACTOR FOR 3 OF 3 CCW PUMPS FAILING TO RUN 
CCW PUMP FAILS TO RUN 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO START 
EITHER EDG 1-1 OR 1-2 FAILS TO START 
OPERATORS FAIL TO ADD SBODG FUEL OIL 

SPOSA (FLAG) 
Loss of offsite power <initiating events 
Large flood in CCW pump room from service water <initiating events 
SG LEVEL TRANSMllTER FAILS TO RESPOND 
COMMON CAUSE FACTOR FOR 4 OF 4 LEVEL TRANSMITERS FAILING TO RESPOND 
SPOSA (FLAG) 
FAILURE TO ISOLATE FLOOD IN ROOM 328 BEFORE CCW PUMPS ARE AFFECTED 
Flood in ECCS rooms 101, 11 3, & 11 5 from aux building drainage <initiating even 
LOGIC CARD FAILS DURING OPERATION 
COMMON CAUSE FACTOR FOR > THAN 2 OF 4 LOGIC CHANNEL TO RESPOND 
SPOSA (FLAG) 
CC FACTOR FOR 2 OF 2 DIESEL GENERATORS FAILING TO RUN 

OPERATORS FAIL TO ADD SBODG FUEL OIL 
EITHER EDG 1-1 OR 1-2 FAILS TO RUN 

SPOSA (FLAG) 
Loss of offsite power <initiating events 
EDG 1-1 FAILS TO RUN 
EDG 1-2 FAILS TO RUN 
SBODG FAILS TO RUN 

SPOSA (FLAG) 
Loss of offsite power <initiating events 
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# Cutset Prob C Rate U Exposure U 

96 

97 

98 

99 

100 

Event Description 

4.90E-08 

4.87E-08 

4.86E-08 

4.86E-08 

4.86E-08 

H 

Event Prob 

3.77E-05 
1.30E-03 

1.36E-02 
1.36E-02 
1.55E-02 
1.70E-01 

1.00E-01 
1.30E-03 
3.74E-05 

1.30E-03 
3.74E-05 

1.30E-03 
3.74E-05 

l.OOE+OO 

1.00E+00 

l.OOE+OO 

l.OOE+OO 

1.00E+00 

EB200DIF 
F6 

EDGOOI 1A 
EDG0012A 
EDGOSBOA 
SDOP007R 

T3 
F6 
QCV0020N 

F6 
QCV0043N 
SPOS-A-FLAG 
F6 
QCV0075N 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

SPOS-A-FLAG 

1.570E-06 H 24 
1.3E-03 

1 .oo 
1.360E-02 1 
1.360E-02 1 

1.55E-02 

1 .oo 
0.1 

1.3E-03 

1 .oo 
1.3E-03 

1 .oo 
1.3E-03 

1 .oo 

3.740E-05 1 

3.740E-05 1 

3.740E-05 1 

BUS D1 LOCAL FAULTS 
Flood in ECCS rooms 101, 11 3, & 115 from aux building drainage cinitiating even 
SPOSA (FLAG) 
EDG 1-1 FAILS TO START 
EDG 1-2 FAILS TO START 
SBODG FAILS TO START 

SPOSA.(FLAG) 
Loss of offsite power <initiating events 
Flood in ECCS rooms 101, 11 3, & 115 from aux building drainage <initiating even 
CHECK VALVE AF 20 FAILS TO OPEN 
SPOSA (FLAG) 
Flood in ECCS rooms 101, 11 3, & 11 5 from aux building drainage <initiating even 
CHECK VALVE AF 43 FAILS TO OPEN 
SPOSA (FLAG) 
Flood in ECCS rooms 101, 113, & 115 from aux building drainage cinitiating even 
CHECK VALVE AF 75 FAILS TO OPEN 
SPOSA (FLAG) 

leport Summary: 
Filename: C:\init l\non-db-q-posa\basecase\SPOS-A.CUT 
Print date: 2/2/2005 255 PM 
Not sorted 
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