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EXECUTIVE SUMMARY

This Technical Evaluation Report (TER) documents the findings fromn a review of the Individual Plant
Examunation (IPE) for the Davis-Besse Nuclear Power Station. The primary purpose of the review

is to ascertain whether or not, and to what extent, the IPE submittal satisfies the major intent of
Generic Letter (GL) 88-20 and achieves the four IPE sub-objectives. The review utilized both the
information provided in the IPE submittal and additional information provided by the licensee, the

Toledo Edison company, in the response (RAI Responses) to an NRC request for additional
information (RAI).

E.1 Plant Characterization

The Davis Besse Nuclear Power Plant is a 906 MWe Babcock and Wilcox pressurized water reactor
(PWR). The reactor coolant system (RCS) consists of the reactor vessel, two vertical once-through
steam generators, 4 shaft-sealed reactor coolant pumps, an electrically heated pressurizer and
interconnected piping  The RCS is a "raised loop design" with the steam generators above the reactor
core in order to allow an inver*ory of RCS coolant to flcw back into the core in the event of a LOCA
and to promote natural circulation of reactor coolant. Davis Besse has a large, dry containment. The
containment consists of a steel containment vessel with a reinforced concrete shield building. Relative
to the thermal power (2772 MW1), the containment free volume of Davis-Besse (2.83E6 cubic feet)
is greater than that of most of the other PWR plants with large dry containments The plant is

operated by Toledo Edison (TE), and started commercial operation in July 1978, There are no other
units on site

Design features at Davis Besse that impact the core damage frequency (CDF) are as follows:

. The turbine driven main feedwater pumps will continue to run for most transients, as the
pump flow output is automatically matched to the decay heat leve!.

. The two turbine driven AFW pumps can be manually controlled locally in station blackout
conditions, even after depletion of the batteries. However, with the usual configuration of
the system, failure to control one pump will lead to failure of both due to water carryover into
the steam lines. The TDAFW pumps are automatically started, as needed, and automatically
controlled, as long as power is availabie.

. The motor driven AFW pump has to be started manually, by the operators, if needed If

offsite power is lost, this pump derives power from the station blackout diesel generator
(SBODG) only.

. The normal AFW suction source is the 250,000 gallon inventory in the two condensate

storage tanks (CSTs). However, if this is unavailable, the AFW can be aligned to the service
water system



One pressurizer PORV and two safety vaives can be utilized for makeup/HPI cooling (i.e.
feed and bleed). This gives Davis Besse a diversity of options for makeup/HPI cooling The
PORYV block valve is usually open. The makeup pumps can be used with either the PORY
or the safety valves, while the HPI pumps can only be used in conjunction with the PORV.

CCW is a required support for both makeup and HPI systems, for cooling of bearing lube oil.
In addition, the HPI pumps are located in two separate ECCS rooms, which also house the
respective DHR (i.e. LPI) and CS pumps. These two rooms require cooling, which is
supported by the service water (and safety grade power). The makeup pump room aiso
requires cooling under certain conditions (supported by a non-safety bus); however, adequate
cooling-of the makeup pump room can be effected by opening the door.

There are three 100% capacity CCW pumps, providing a high level of redundancy. CCW
requires dedicated safety grade room cooling for its pumps.

The service water system also requires dedicated safety grade room cooling in its pump room.
Under accident conditions (i.e., with nonessential load isclation) there are three 100% service

water pumps, providing a high level of redundancy. In addition, a fourth pump, the dilution
pump, can be used as a backup.

If the PORYV 1s used for makeup/HPI cooling, at least one containment air cooler (CAC) train
must operate to providc the suitable environment.

The emergency power system at Davis-Besse consists of three emergency diesel generators.

Recirculation switchover is accomplished manually.

The RCP seals used are Byron-Jackson N-9000 RCP seals. These seals have shown no
appreciable leakage in tests when all seal cooling was lost, provided that the RCPs are
tripped Therefore, RCP seal failure occurs only if the operators fail to trip the RCPs
following failure of all seal cooling, or following isolation of seal return. Failure of all seal
cooling will occur upon loss of all CCW, due to the dependency of the makeup pumps on
CCW cooling of bearing lube oil.

The following plant-specific features are important {or accident progression in the Davis-Besse plant:

The Davis-Besse containment arrangement is such that all levels drain to the reactor
cavity/normal sump region. The reactor vessel is submerged for any sequence with significant
injection. As a result, external cooling of the corium inside the vessel is considered as one of
the top events in the containment event tree used in the [PE. However, it is assum«d in the
IPE base case that vessel bottom failure is not prevented by this external cooling
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. A reasonably large area is available under the reactor vessel for corium spreading. This results
in a corium thickness of about 10 inches, at nominal corium density, if the entire available
corium mass is spread in the reactor cavity.

. The steel containment used at Davis Besse could be vuinerable to direct attack by the
dispersed core debris. However, the containment shell is protected by a 1.5 ft wideby 2.5
ft high curb at the elevation corresponding to the annular/lower compartment floor (i.e, the
basement floor). This curb offers some protection for the steel shell from direct contact with
tne conum relocated to the lower containment.

E.2 Licensee's IPE Process

The licensee initiated work on a probabilistic risk assessment (PRA) for Davis Besse in response to
Generic Letter 88-20. The freeze date for the analysis was mid-1990, at the end of the seventh
refueling outage.

To support the TPE process, a review was made of, and models were built upon, a previous PRA of

Davis Besse, completed in 1988. Attention was also focused on other PRAs for other plaiits similar
to Davis Besse.

Licensee personnel were involved in all aspects of the analysis. Toledo Edison staff managed the [PE
and participated in all aspects of the analysis. The main consultant, Safety and Reliability
Optimization Services provided technical expertise for analysis of internal flooding, human reliability
analysis (HRA) and containment analysis.

Utility personnel were involved in the HRA. Procedure reviews, discussions with operations and
tiaining staff, and observations of simulator training sessions helped assure that the IPE HRA
represented the as-built, as-operated plant. Independent in-house technical reviews of the HRA were
performed, as was an external review of the level | and level 2 analyses, which presumably included
the HRA. Both pre-initiator actions (performed during maintenance, test, surveillance, etc.) and post-
initiator actions (performed as part of the response to an accident) were addressed in the IPE.
Important human actions and potential human performance related enhancements/improvements were
identified and discussed.

The IPE analysis was reviewed at several levels. An independent review (by plant personnel) was
also performed. Additionally, Duke Power Company was contracted to perform an outside review.
Comments from these reviews were responded to and resolved by the IPE team.

The submittal does not explicitly indicate whether the licensee intends to maintain a "living" PRA,
although it is implied that the IPE will be periodically updated.
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E.3 IPE Analysis
E.3.1 Front-End Analysis

The methodology chosen for the front-end analysis was a Level 1 PRA; the small event tree-large

fault tree with fault tree linking approach was used. The computer code used for modeling and
quantification was CAFTA

The TPE quantified the following initiating event categories: 9 LOCAs, 19 transients and 6 flooding
initiators. The IPE developed 6 event trees to model the plant response to these initiating events.
The flooding analysis utilized the existing transient event tree.

Success criteria were based on existing information (e.g. UFSAR) supplemented by RELAPS, MAAP
and other calculations, as needed.

Like some other PWR IPEs, the Davis Besse IPE assumes (calculates) that core flood tanks are not
needed in large and medium LOCAs. Likewise containment heat removal systems are not needed.
These assumptions reduce the CDF from large and medium LOCAs.

The RCP seal cooling model assumes that both CCW and seal injection must fail and the operators
must fail to trip the RCPs in order for the seals to fail. This element of the success criteria is less
conservative than the Westinghouse model. However it is based on the design and tests with the
Byron-Jackson N-9000 seals used at Davis-Besse. Since CCW is used for cooling of the makeup
pumps, as well as for the RCP seal thermal barrier cooling, the operators have about 25 ndnutes fro'n
loss of CCW to trip the RCPs (15 minutes minimum until the makeup pumps fail, and an additional
10 minutes to seal failure). A

The data collection process period was through mid-1990. Plant specific component failure data
were used to update generic data with the use of Bayesian techniques. Plant specific data were used
exclusively for unavailabilities due to test and maintenance activities. Generic data were used for the
turbine driven AFW pumps, due to extensive modifications since the 1985 outage and lack of any
failure data.

Davis Besse data are generally consistent with the NUREG/CR-4550 data

The multiple Greek letter (MGL) approach was used to chiractcnze common cause failures. The
CCF parameters used are generally consistent with the NUREG/CR-4550 recommended values,
except for the diesel generator failure to start, which was much lower compared to NUREG/CR-
4550. The process used to arrive at these values follows established procedures, specializing the
generic occurrences to the plant specific design and configuration. A sensitivity study was done to
include all generic diesel generator coimmon cause failure to start as applicable to Davis Besse, though
the resulting diesel generator failure to start § factors were still not within range of the NUREG/CR-
4550 P factors. The resulting CDF increase was negligible, showing a lack of sensitivity to this
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parameter, within the range of variation of this parameter that the licensee had chosen

The internal core damage frequency is 6 6E-S/yr. Of this, flooding contributes 2.0 -6/yr, or about
3%. The internal accident types and initiating events that contribute most to the COF and their
percent co.tributions are listed below in Tables E-1 and E-2

Table E-1 Accident Types and Their Contribution to the CDF

Initiating Event Group Contribution to CDF (/yr) %

l Transients 5.7E-5 86.4

LLOCA: 5.7E-6 8.6

Internal Flooding 2.0E-6 3.0
Interfacing System LOCA 8 8E-7 1.3 Ii
Steam Generator Tube Rupture 4 6E-7 0.7 H
TOTAL CDF 6.6E-5 100.0 H

Table E-2 Dominant 'nitiating Events and Their Contribution to the CDF’

Initiating Event

Contribution to CDF (yr) |
| Various Losses of SW and CCW (not 1 4E-5 212
| flood induced)

| Loss of Offsite Power 1.2E-5 17.7

| Loss of Main Feedwater 7.9E-6 11.9

| Reactor/Turbine Trip 5.1E-6 78
| Loss of 4kV bus D1 _

4 4E-6 6.7

' The IPE assigned a Core Damage Bin tc the end of each Level 1 event sequence as the interface
between Level 1 and Level 2 portions of the analysis.

E.3.2 Human Reliability Analysis
The HRA process for the Davis-Besse [PE addressed both pre-initiator actions (performed during

maintenance, test, surveillance, etc.) and post-initiator actions (performed as part of the response to
an accident). The analysis of pre-initiator actions included both miscalibrations and restoration faults.



Pre-initiator human actions surviving screening were quantified using the guidance provided in the
Accident Sequence Evaluation Program Human Reliability Analysis procedure (ASEP HRA)
[NUREG/CR-4772]. Twenty-three pre-initiator restoration related events received detailed analysis
with the ASEP HRA procedure. None of the miscalibration events were found to be important and
therefore were left at their screening values. Post-initiator human actions modeled included both
response-type and recovery-type actions. In the post-initiator screening analysis, all human actions
included in the logic models (response actions) were initially assigned a failure probability of 1.0. The
submuttal notes that this was done to ensure that inter-dependencies between multiple events in a cut
set were appropnately considered. Post-initiator response type human actions were quantified using
the method described in EPRI report TR-100259 and referred to as a cause-based approach. The
method used to.quantify the recovery type actions was different from that used for the response type
actions. The approach used is documented in a draft report developed for EPRI by NUS (NUS-5272)
and specifically addresses the modeling of recovery actions in PRAs. Plant-specific performance
shaping factors and dependencies (such as those among multiple actions in a sequence) were
apparently thoroughly considered for both response and recovery actions. Human errors were
identified as impertant contributors in accident sequences leading to core damage and several
potential human performance related enhancements were identified.

E.3.3 Back-End Analysis

The methodology employed in the Davis-Besse IPE submittal for the back-end evaluation is clearly
described Plant Damage States (PDSs) are used as the initial conditions for the Level 2 analysis. The
PDSs are defined based on front-end results, grouped into Core-Damage Bins (CDBs), and bridge
trees (1.e., event trees) that define the status of the containment systems. A total of 64 PDSs are
deveioped from 16 CDBs und used for the back-end analysis. Quantification of the accident
progression involves the development of a small containment event tree (CET), with 12 top events,
and fault tree logic for the determination of CET top events. The CET and its supporting fault trees
addressed all the containment failure modes discussed in NUREG-1335. The results of the CET
analyses lead to an extensive number of CET end states. Results of the CET analyses are reported
in the submittal in terms of both containment failure modes and release categories. Nine release
categories are defined in the IPE. The MAAP 3.0B computer code was used to calculate severe
accident event timing, source terms, and containment loads for representative sequences.

The submittal reports a core damage frequency (CDF) of 6.6E-5 per reactor year. The leading
contributor to the CDF is a transient initiated event with the loss of secondary cooling and core
injection. This is followed by small LOCAs with the loss of core injection. The leading PDS is
obtained from a transient initiated CDB with no RCS depressurization, failure of containment heat
removal and containment spray, and with the Borated Water Storage Tank (BWST) not injected
(24% of CDF). This PDS results almost entirely from station blackout (SBO). This is followed by

a PDS with the same CDB but with RCS depressurization and all containment systems available (20%
of CDF)

Table E-3 shows the probabilities of containment failure modes as percentages of the total CDF



Results from both the original IPE and those from the licensee’s response to the RAI are presented

in Table E-3. Results from the NUREG-1150 analyses for Surry and Zion are also presented for
comparison

Table E-3 Containment Failure as a Percentage of Total CDF
S —
Davis-Besse | Davis-Besse Surry

Contapinment ¥ailure Mode __Revised' | IPE | NUREG-1150
Early Failure 06" 63" 0.7

Late Failure 9.1 75 59

| Bypass 2.6 26 122

| 1solation Failure

Revised values after correction of a logic error in CET quantification in response 1o RAI
Includes 0.32% from side-wall failure

Includes 5 9% from side-wall failure

Negligible if 1solation failure of the small containment sump drain line is ignored
Included in Early Failure, approxims* 'v 0.02%

Included in Early Failure, approxim. ely 0.5%

A containment failure mode identified for Davis-Besse that is unusual for large dry containments is
that associated with side wall failure. This failure mode accounts for the potential of containment
shell failure due to direct contact with core debris, which is possible for Davis-Besse because of its
steel containment and the proximity of the incore instrument tunnel to the containment vessel. The
probability of this failure mode is included in the early failure mode in Table E-3.

As shown in Table E-3, the containment failure profile for Davis-Besse (based on revised values) is
in general consistent with those obtained in the NUREG-1150 analyses. The early failure probability
for Davis-Besse is less than that for Surry and Zion. This is primarily due to the treatment of the
phenomena that threaten containment integrity at vessel breach, such as DCH and steam explosion.
For example, the probability of alpha mode failure for low RCS pressure is assigned a value of 0.001
(or 0.1%) in the Davis-Besse IPE while the value used in NUREG-1150 is 0,008 (or 0.8%), and the
estimate of the containment pressure loads at vessel breach which is based on MAAP calculation in
the Davis-Besse IPE, is less than the corresponding parts used in NUREG-1150. Additionally, the
probability of RCS depressurization before vessel breach may also contribute to the difference.

Containment bypass for Davis-Besse is primarily due to ISLOCA and SGTR as initiating events. The
contribution from induced SGTR (ISGTR) for Davis-Besse is about 30% of the total bypass
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probability (or less than 1% of CDF). The probability of ISGTR is small despite the fact that the
effect of restarting the RCPs is considered in the Davis-Besse IPE T he restart of the RCPs. in
comphance with the procedures invoked for inadequate core cooling (ICC) conditions, would clear
the water collected in the bowls of the RCPs and cause a forced circulation of the hot gases to the
steam generators. Induced SGTR is therefore more likely. However, it is assumed in the IPE that it
is more likely that the RCPs would operate only for a short period and the probability of iISGTR is
therefore not significant. The probability value used for this case (0.01) is close to that used in
NUREG-1150 (with a mean value of 0 018)

The conditional probability of late containment failure for Davis-Besse presented in Table E-3
includes contributions from both containment overpressure failure and basemat melt-through. In the
Davis-Besse IPE, basemat melt-through is assigned to the release categories for nc containment
faillure. This, according to the IPE submitt:!. is due to the expected small airborne release within the
48-hour release duration

Containment isolation is a PDS parameter in the Davis-Besse IPE According to the PDS definition,
the PDSs of about 1.4% of total CDF involve small isolation failure, due to the failure to isolate the
sump drain lines. However, this isolation failure is neglected in the IPE source term quantification
because of the small release associated with these lines

The significant hugher probability for early containment failure in the onginal Davis-Besse IPE is due
to the high probability of side wall failure (5.9%). The large side wall failure in the original IPE,
which requires RPV failure at high pressure, is due to an underestimate of RCS depressurization via
hot leg creep rupture. Comparison of the results from the original IPE (in effect no hot leg rupture)
and the revised results (with hot leg rupture) show the sensitivity of containment failure to hot leg
creep rupture

Release fractions for the Davis-Besse IPE are obtained from MAAP calculations. According to the
submittal, over thirty sequences involving a spectrum of LOCAs, transients, and SGTRs were
analyzed using MAAP, and, in addition, several sensitivity runs were performed to further define the
potential impact of uncertainties in release categories associated with phenomenological modeling in
MAAP. Among the nine release categonies, three involve the release of volatile fission product
fractions greater than or equal to 0.1. Their contribution to total CDF is about 10%

E.4  Generic Issues and Containment Performance Improvements

The IPE addresses decay heat removal (DHR). CDF contributions were estimated for the following
DHR methods: auxiliary feedwater, primary feed and bleed ("makeup/HPI cooling"), safety injection
and high pressure recirculation cooling  Failures of the AFW and makeup/HPI cooling were found
to make a major contribution to the total CDF. The AFW failures in the most important sequences
are dominated by operator failures to control the TDAFW pumps in station blackout scenarios
hardware failures in turbine driven pumps, and failure of the operator to start the MDAFW pump
A major contributor to makeup/HPI cooling failure is operator error. The licensee has significantly




modified the makeup system and operating procedures and training in response to the June 9, 1985
loss of feedwater event.

The licensee states that no unique plant features contribute to the DHR contributions to the CDF,
which are due to many components. Therefore, this generic issue is considered resolved.

The following generic issues are also discussed in the submittal and considered resolved:
1) USI A-1/, dystems Interactions,

2) GI-23, Reactor Coolant Pump Seal Failures,

3) GI-108, Interfacing System LOCAs in PWRs,

4) GI-77, Flooding of Safety Compartments by Backflow through Floor Drains,

5) GI-128, Electric Power Reliability and Related Issues,

6) GI-143, Availability of Chilled Water Systems and Room Cooling,

7) GI-153, Loss of Essential Service Water in LWRs,

8) GI-65, Probability of Core Melt due to Component Cooling Water System Failures.

One of the recommendations of the CPI program pertaining to PWRs with large dry containments
was that the utility should evaluate their containment and equipment vulnerabilities to local hydrogen
combustion as part of their IPE analyses and identify needs for procedural and equipment
improvements. This issue is discussed in Section 2.2.5 of Part 4 of the IPE submittal. The issue is
addressed in the Davis-Besse IPE by referring to the analysis results obtained in NUREG-4803 for
the Bellefonte Nuclear Power Plant. The analysis for Bellefonte was performed using the method
discussed in NUREG/CR-5275, which, according to Generic Letter 88-20 Supplement 3, provides
one method for the evaluation of local hydrogen detonations. The Davis-Besse IPE submittal states
that, in general, the Davis-Besse containment appears to be even more open than the Bellefonte
containment. The IPE also identified two portions of the Davis-Besse containment that have a
geometry that may be conducive to hydrogen detonation. The first is the in-core instrument tunnel
which extends from the reactor vessel cavity to the room containing the containment emergency
sump. The second is the region which contains the opening of the incore instrument tunnel and the
emergency sump, and exits into the open building. Based on some qualitative argument, it is
concluded in the IPE that hydrogen detonations are judged not possible for these locations. In
general, the CPI recommendations can be considered as having been addressed by the licensee.
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E.5  Vulnerabilities and Plant Improvements

The licensee defined a vulnerability as either an extremely high CDF (substantially greater than 1 E-

4/yr) or a plant feature (or a few features) which causes a disproportionately high contribution to the
CDF. No vulnerabilities were found.

The IPE only took credit for plant modifications and improvements that were completed at the time
of the study. The exception is the BWST refill, which was not proceduralized at the time of the

analysis. The following three modifications were made subsequent to, and as a result of, the [PE
process and have now been completed:

1) Shedding of dc loads. At the time of IPE analysis, procedural guidance was given only in
cases when ac power is unavailable to both divisions and their chargers. The proposed
procedure would also give guidance when only one ac division was lost.

2) BWST refill options. These were considered beneficial for certain SGTR sequences where
BWST depletion occurs prior to completion of sufficient depressurization.

3) Fuel oil for the station blackout diesel generator. The SBODG usefulness is somewhat
limited due to the amount of fuel oil available to supply it (currently 4 to 8 hours of run time).
Operational procedures for the SBODG have been revised to include direction for monitoring
the level and consumption rate of fuel oil during emergency operations. Specific direction is
provided to nitiate refill efforts for the supply tank upon reaching a predetermined level.

No guantitative impact of these subsequent changes on the CDF is available at this time but the
licensee intends to incorporate modeling of the changes into their next PSA update (RAI responses).

Other modifications are under consideration.

The term vulnerability, as used in the back end portion of the Davis-Besse IPE submittal, refers to
those components, systems, operator actions, and/or plant design configurations that contribute
significantly to an unacceptable high severe accident risk. According to the submittal, the general
criterion suggested in Generic Letter 88-20 and NUREG-1335 that licensees should look for “cost-
effective safety improvements that reduce or eliminate the important vulnerabilities” as well as the
guidance provided in NUMARC Report 91-04 were applied in deciding on actions that might need
to be taken to address the results and insights from the IPE. The basic finding of the IPE is that there
are no fundamental weaknesses or vulnerabilities with regard to severe accidents at Davis-Besse.

Potential improvements suggested by the insights gained from th«, back-end analysis include:

. Reduce the BWST level for switch-over to sump recirculation to optimize use of available
water,
. Optimize operator actions for inadequate core cooling (ICC) related to RCS depressurization

XiV



and restarting the RCPs,

. Re-examine the current emergency plan evaluation criteria using more 1 zalistic accident
source terms, and

. Monitor carbon monoxide levels, in addition to hydrogen levels, in the containment for
incorporation into the emergency plan evaluation criteria or severe accident management
criteria.

These potential plant improvements from the insights have not been evaluated in detail and no specific
resolutions have been identified or evaluated. As a result, they are not modifications or improvements
that will necessarily be implemented.

E.6 Observations

Based on the level 1 review of the Davis-Besse IPE the licensee appears to have analyzed the design
and operations of Davis Besse to discover instances of particular vulnerability to core damage. It also
appears that the licensee has: developed an overall appreciation of severe accident behavior: gained
an understanding of the most likely severe accidents at Davis Besse: gained a quantitative

understanding of the overall frequency of core damage; and implemented changes to the plant to help
prevent and mitigate severe accidents.

Strengths of the level 1 part of the IPE are as follows: Thorough analysis of initiating events and their
impact, descriptions of the plant responses, generaliy reasonable failure data and common cause
factors employed, and usage of plant specific data where possible io support the quantification of
initiating events and component unavailabilities. The effort seems to have been evenly distributed
across the various areas of the analysis.

No major weaknesses of the IPE were identified, other than in the documentation of DHR
components contribution to core damage.

The IPE determined that failures in the Auxilia'y Feedwater system (dominated by hardware TDAFW
pump failures and operator errors to control the TDAFW pumps manually when needed, and to start
the MDAFW pump) and in the makeup/HPI cooling (or feed and bleed) (dominated by operator
failures) are the primary contributors to core damage.

As was noted previously, several improvements have been completed as a result of insights from the
IPE. The CDF impact of these improvements is not known

The HRA review of the Davis-Besse [PE submittal did not identify any significant problems or errors.
A viable approach was used in performing the HRA and nothing in the licensees submittal indicated
that it failed to meet the intent of Generic Letter 88-20 in regards to the HRA. Important elements
pertinent to this determination include the following

1) The submittal indicates that utility personnel were involved in the HRA and that the
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2)

3)

4)

walkdowns, documentation reviews and simulator observations represented a viable process
for confirming “hat the HRA portions of the IPE represent the as-built-as operated plant.

The analysis of pre-initiator human actions included both miscalibrations and restoration
faults. A reasonable screening analysis was performed and pre-initiator human zctions
surviving screening were quantified using the guidance provided in the Accident Sequence
Evaluation Program Humar Reliability Analysis procedure (ASEP HRA) [NUREG/CR-
4772]. A thorough analysis of pre-initiator events was conducted.

Post-initiator human actions modeled included both response-type and recovery-type actions.
In the post-initiator screening analysis, all human actions included in the logic models
(response actions) were initiay assigned a failure probability of 1.0. The submittal notes that
this was done to ensure that inter-dependencies between muitiple events in a cut set were
appropriately considered. Post-irit.ator response type human actions were quantified using
the method described in EPRI repont TR-100259 and referred to as a cause-based approach.
While a complete listing of the PSFs applied in the analysis of response type actions was not
provided in the submittal, a licensee response to an NRC RAI indicted that plant-specific
PSFs were considered and appropriately applied. The HRA method used resulted in a
thorough and reasonable analysis of the post-initiator events. The method used to quantify
the recovery type actions was different from that used for the response type actions. The
approach used is documented in a draft report developed for EPRI by NUS (NUS-5272) and
specifically addresses the modeling of recovery actions in PRAs. While the licensee apparently
took credit for some recovery <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>