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EXECUT S RY

The NRC staff completed 'its review of the internal events portion
of the Turkey Point Units 3 6 4 Individual Plant Examination
(IPE) submittal and associated information. The .latter includes
"tier 2" documentation held at the site and licensee responses to
staff generated questions seeking clarification of the licensee's
process. No specific unresolved safety issues (USIs) or generic
safety issues (GSIs) were proposed for resolution as part of the
Turkey Point IPE.

The licensee's IPE is based on a 1991 Turkey Point Level 1
probabilistic safety analysis (PSA), and a back-end analysis
consistent with the staff's guidance contained in Generic Letter
88-20, Appendix 1 (Examination of Containment System
Performance). Florida Power and Light Company (FPL) personnel
maintained considerable involvement in the development and
application of probabilistic safety assessment (PSA) techniques
to the Turkey Point facility, with the objective of bringing PSA
technology "in-house". The licensee notes that virtually all of
the plant departments provided input to the IPE/PSA development.
The principal contractor, Science Applications International
Corporation (SAIC), provided approximately 50% of the technical
effort in development of the IPE.

As part of the IPE process, the licensee identified a
vulnerability associated with the loss of component cooling water
(CCW) and unavailability of charging pump B leading to an induced
reactor coolant pump (RCP) seal loss of coolant accident (LOCA).
In addition to inducing an RCP seal LOCA, loss of CCW compromises
pzimary makeup capability by failing to provide charging pump
cooling. Plant improvements, which the licensee implemented as
part of the IPE process, include the addition of service water
(SW) hose connections to provide backup cooling'to charging pumps
A and C. The modification reduced the contribution of seal LOCA
to core damage frequency (CDF) from 3.1E-4/yr to 5.6E-5/yr, and
total CDF from 3.7E-4/yr to 1.0E-4/yr.

Based on the review of the Turkey -Point IPE submittal a'nd the
staff's contractor audit of "tier 2" IPE supporting information
held at the site, the staff concludes that the licensee met the
intent of Generic Letter 88-20. This conclusion is based on the
following findings: (1) the IPE is complete with respect to the
information requested in Generic Letter 88-20; (2) the front-end
systems analysis, the back-end containment performance analysis,
and the human reliability analysis are technically sound and
capable of identifying plant-specific vulnerabilities to severe
accidents; (3) the licensee employed a viable means (walkdowns)
to verify that the IPE reflected the current plant design. and
operation; (4) the PSA which formed the basis of the IPE had an
extensive peer review; (5) the licensee participated fully in the



IPE process consistent with the intent of Generic Letter 88-20;
(6) the licensee appropriately evaluated Turkey Point's decay
heat removal (DHR) function for vulnerabilities, consistent with
the intent of the USI A-45.resolution; and (7) the licensee
responded appropriately to recommendations stemming from the
containment performance improvement (CPI) program.

It should be noted, however, that the staff's review is a process
review which, in general, is not intended to validate the
accuracy of the licensee's, IPE findings. Although certain
aspects of the IPE were explored in more detail than others, the
review primarily focused on the licensee's ability to examine
Turkey Point for severe accident vulnerabilities, and not
specifically on the detailed findings (or quantification
estimates) which stemmed from the examination.

The licensee states that the IPE is being used as a "living"
document to enhance plant safety.





I. BACKGROUND

On November 23, 1988, the NRC issued Generic Letter 88-20 (Ref.
1) which requires licensees to conduct an Individual Plant
Examination in order to identify potential severe accident
vulnerabilities at their plant, and report the results to the
Commission.'hrough the examination process, a licensee is
expected to (1) develop, an overall appreciation of severe
accident behavior, (2) understand the most likely severe accident
sequences that could occur at its plant, (3) gain a more
quantitative understanding of the overall probabilities of core
damage and fission product releases, and (4) if necessary, reduce
the overall probability of core damage and radioactive material ~

releases by modifying, where appropriate, hardware and procedures
that would help prevent or mitigate severe. accidents.

As stated in Appendix D of the IPE submittal guidance document.
NUREG-1335 (Ref. 2), all IPEs are to be'reviewed by NRC teams to
determine the extent to which each licensee's IPE process met the
intent of Generic Letter 88-20. The IPE review itself is a two
step process; the first step, or,"Step 1« review, focuses on
completeness and the quality .of the submittal. Only selected IPE
submittals, determined on a case-by-case basis, will be
investigated in more detail under a second step or "Step 2«
review. ~ The decision to go to a "Step 2« review is primarily
based on staff's questions concerning the ability of the
licensee's methodology to identify vulnerabilities, and the
consistency of 'the licensee's IPE findings and conclusions with
previous PSA experience. A unique design may also warrant a
«Step 2« to better understand the implication of certain IPE
findings and conclusions (the basis for the Turkey Point "step 2«
review is discussed below).

On June 25, 1991 FPL submitted the Turkey Point Units 3 & 4 IPE
(Ref. 3 and 8) in response to Generi'c Letter 88-20 and associated
supplements (Ref. 1, 4 and 5). The IPE submittal consists of a
Level 1 PSA with a limited-scope Level 2 containment performance
assessment consistent with Generic Letter 88-20 Appendix 1. The
IPE submittal contains the results of an evaluation of internal
and some external events; however, the staff will review the
external events portion of the Turkey Point IPE separately,
within the framework prescribed in Generic Letter 88-20
Supplement 4 (Ref. 6).

Following receipt of the licensee's IPE submittal, the NRC -review
team met. with the licensee on August 27, 1991 (Ref.') to discuss
the Turkey Point IPE findings and conclusions. In addition, the
staff requested additional "information to support its review.
Because the Turkey Point IPE was the first IPE submittal based on
a PSA that had not been previously reviewed by the NRC or'ts
contractors, a decision was made to perform a more detailed





"Step 2" review. As part of the "Step 2" review, the staff
contracted with Science & Engineering Associates, Inc. to audit
Level 1 system models; Scientech Inc. and Energy Research Inc. to
audit Level 2 accident progression and containment performance
models; and Concord Associates to audit human reliability models.
The "Step 2" review of the Turkey Point IPE submittal involved a
site visit and walkdowns of critical plant areas, interviews with
plant personnel and analysts involved in the IPE, and audits of"tier 2" information, (e.g., selected fault trees, notebooks, and
associated calculations). The site visit took place November 20-
22, 1991 and involved the NRC review team and three NRC
contractors. Contractor Technical Evaluation Reports document
the "Step 2" audits (Ref. 9-11).

On December 27, 1991, the staff sent a final round of questions
(Ref. 13) to the licensee seeking additional information and
clarification. The licensee responded to the staff s request in
a letter dated March ll, 1992 (Ref. 12). In addition to
providing the requested-information, the licensee's response
revised certain sections of their original IPE submittal.

It should be noted that in support of Task Action Plan A-45 (DHR
Reliability), Sandia National Laboratories (SNL) had earlier
performed a limited scope PSA on the Turkey Point facilities
(Ref. 14). The purpose of the study was to identify potential
vulnerabilities in the decay heat removal (DHR) system for a
typical Westinghouse 3-loop PWR and suggest possible
modifications to improve the DHR capability. Both the NRC staff
and licensee's analysts capitalized on insights stemming from
this earlier work.

The following list summarizes the basic information reviewed
during the staff's evaluation of the licensee's IPE

review'rocess:

1 ~

2 ~

3 ~

4 ~

6'.

Turkey Point response to Generic Letter 88-20 (Ref. 3)

Turkey Point Plant Units 3 & 4 PRA IPE Final Report
(Ref. 8)

Draft response to staff questions stemming from the August
27, 1991 meeting.

Report by SEA (Ref. 9) on review of the Turkey Point PRA

Report by Scientech and Energy Research, Inc. (Ref. 10) on
review of the Turkey Point PRA

Report by Concord Associates (Ref. 11) on review of the
Turkey Point PRA



7. Turkey Point response (Ref. 12) to NRC request for
additional information (Ref. 13)

8. Report by SNL on review of DHR analysis of a Westinghouse 3-
, loop pressurized water reactor (NUREG/CR-4762) (Ref. 14)

This report documents findings and conclusions which stemmed from
the NRC review. Specific numerical results and other insights
taken from the licensee's IPE submittal are listed in the
appendix.

F'EV EW

1. ice see's PE Process

The Turkey Point IPE submittal describes the approach taken by
the licensee to confirm that the IPE represents the as-built, as
operated plant. In addition to detailed reviews of the
documentation by both in-house personnel and independent experts,
several plant walkdowns were performed: (1) system level-
walkdowns to allow the PRA team to become familiar with equipment
locations, system operations, test and maintenance; (2)
containment walkdowns to examine compartments and study the
potential for containment bypass; (3) recovery action walkdowns'to examine ex-control room actions; (4) external event walkdowns
(including internal flood) to obtain a spacial perspective of
equipment; and (5) miscellaneous walkdowns to gather information
on specific issues which came up during the IPE effort. Based on
review of the information submitted with the IPE, the staff
concludes that the licensee's walkdowns and documentation reviews
constituted a viable process for confirming that the IPE
represents the as-built, as-operated plant.
The IPE submittal contains a summary description of the
licensee's IPE process, the.licensee's participation in the
process, and the subsequent in-house peer review of the final
product. The staff reviewed the licensee's description of the
IPE program organization, composition of the peer review teams,
and peer findings and conclusions. The staff notes that FPL
personnel maintained considerable involvement in the development
and application of PSA techniques to the Turkey Point facility,
with the objective of bringing PSA technology in-house. To this
end, FPL has developed, and plans .to maintain, a permanent group
of. engineers in the Nuclear Engineering Department, with the
responsibility for maintaining and applying the IPE/PRA. The
licensee also notes that virtually all of the plant departments,
including Operations, Maintenance, Technical, Training, and Site
Engineering provided input to the IPE/PSA development. The
principal contractor, Science Applications International



Corporation (SAIC), provided approximately 504 of the technical
effort in development of the IPE.,

Although not required by Generic Letter 88-20, the licensee has
also committed the IPE process to a quality. assurance program
that meets the requirements of 10 ~R 50, Appendix B. Audits
were conducted on project activities, and reviews were performed
by licensee personnel not connected directly with project
development. The licensee also employed an independent
contractor to evaluate the IPE methods employed and their
translation into output documents. As part of the "Step 2"
review effort, the staff requested and reviewed comments and
dispositions stemming from peer reviewers. Based on review of
the IPE submittal.and associated documentation, the staff
concludes the licensee's peer review process provided reasonable
assurance that. the IPE analytic techniques"had been correctly
applied, and documentation was consistent'ith the intent of
Generic Letter 88-20.

The licensee's IPE submittal provides a qualitative discussion of
the criteria used to define "vulnerability." The discussion:
(1) placed emphasis on results stemming from the Level 1 front-
end analysis, (2) urged caution on the external events analysis
results, (3) grouped Level 2 insights for future use in the
accident management program, and (4) addressed means for issue
disposition, that is, plant changes, additional analyses, or
"drop." 'ased on this rationale, the licensee developed the
following criteria for vulnerability identification and
treatment: (1) if the PRA development effort identifies plant
features outside the current design/operating basis, the
identification of such features would be reported (in accordance
with 10 CFR 50.72 and 50.73) and FPL would immediately commence
efforts to take corrective action, and (2) if the PRA development
effort identified a plant feature that contributed to a
significant fraction of the CDF, strategies to correct the
feature would be identified and reported along with FPL's
schedule for completion;

Consistent with the above definition, the process led the
licensee to the identification of a "vulnerability" associated
with loss of component cooling water (CCW) and associated RCP
seal failure. As a result, the licensee made a plant

'odificationwhich increases seal .LOCA mitigation capability, and
reduced CDF estimate by 734, that is, from 3.7E-4/yr to
1.0E-4/yr.

Based on the review of the Turkey. Point IPE submittal and
associated "Step 2" site audit, the staff finds reasonable the
licensee's IPE conclusion that no'fundamental weakness or severe
accident vulnerabilities exist at Turkey Point. The staff finds
the Turkey Point IPE process capable of identifying severe
accident risk contributors (or vulnerabilities) and that such





capability is consistent with the objective of Generic Letter 88-
20.

2. Front-End Anal sis

The staff examined the IPE front-end analysis for completeness
and consistency with acceptable PSA practices. The l'icensee
capitalized on insights stemming from NRC's USI A-45 Shutdown DHR
Analysis of Turkey Point (Ref. 14), and the NUREG-1150 Surry
analysis (Ref. 15).

The front-end IPE analysis employed the small event tree/large
fault tree (or fault tree linking) methodology, and the- CAFTA
(Ref. 16) computer code for core damage quantification.
Functional event trees were developed for unique initiating
events, with event tree top logic linked to system failure
criteria. System dependencies and inter-unit ties were treated
explicitly in the fault trees. The front-end system model
interfaces with. the back-end containment response model via three.
(low, intermediate, high pressure sequence) bridge trees. The
bridge trees essentially map out the relationship between core
damage bins and the containment, safeguards state. The staff
finds the employed methodology clearly described and justified
for selection. The chosen methodology is consistent with methods
identified in Generic Letter 88-20.

The licensee's IPE process identified 40 initiating events from
which nine initiator groups were formed based on plant response.
The licensee searched for plant-specific initiators, (e.g., steam
generator overfill) and dual unit initiators (loss of offsite
power and loss of instrument air) using final safety analysis
report (FSAR) and actual plant experience. Additional initiators
were identified during this process and they were evaluated
during the fault tree system analysis phase. The IPE examined 21
piping systems for potential initiation of Inter-system LOCA
(ISLOCA) events. The IPE employed FSAR core cooling information
to establish plant-specific success criteria for major initiating
event groups. The staff found that the licensee's generic
initiating events were consistent with those generated by other
PSAs and NUREG/CR-2300 (Ref. 17).

In general, the staff finds the Turkey Point IPE event trees and
special event trees to be reasonable with regard to the
initiating events, associated success criteria, and dependencies
between top events. However, the staff notes that the licensee's
use of the transient functional event tree is too simplistic to
treat main steam line break (MSLB) initiators. The transient
event tree did not model actuation of the high head safety
injection (HHSI) system which is expected to be initiated
following a postulated *MSLB event as part of the early core heat
removal function. The analysis did not identify failure



combinations which could lead to a core damage event as a result
of recriticality following a postulated MSLB event. Likewise, as
part of the overcooling scenario, the IPE did not model operator
action needed to isolate auxiliary feedwater (AFW) flow to the
steam generator associated with the broken main steam line.
Based on the "Step 2" site visit and audit, the staff does not
believe that the MSLB issue poses a potential vulnerability for
the Turkey Point facility because design and operational
provisions (presetting AFW flow rate and providing operators with
procedures and training) at the site would mitigate such events.
However, the staff believes that explicit treatment of
overcooling transients would provide additional insights and
certainty in plant behavior during situations involving
overcooling transients. These insights might be useful in
formulating emergency procedures or as input into the accident

'anagementprogram.

Accident sequences were binned into plant damage states (PDSs)
according to core damage timing and reactor system pressure at
time of reactor vessel melt through. The licensee used PDSs to
account for pre-existing conditions that would impact the back-
end analysis. PDS attributes included core damage timing, RCS
pressure, containment pressure boundary status, containment
safeguards status, and cavity condition. Consistent with current
PSA practices, these attributes facilitated the transition
between the front-end and back-end analysis.

The IPE analyzed front-line and support systems in a manner that
is consistent with other PSAs. Fault tree models for heating
ventilation and air conditioning (HVAC), AFW, CCW, intake cooling
water (ICW), and HHSI were audited as part of the "Step 2" review
effort. In general, the staff finds the IPE system models
comprehensive, and the fault trees complete and well documented.
System dependencies and dependencies due to asymmetries were
treated explicitly through the fault tree linking .process.

During the "Step 2" audit, the staff noted that the AFW and HHSI
fault trees did not include the operator action requirement for
replenishing water supply sources for long term DHR. The
condensate storage tank (CST) supply for the AFW pumps would
likely need to be replenished in order for the plant to maintain
hot shutdown conditions for 24 hours, and the refueling water
storage tank (RWST) supply for HHSI would likely need to be
replenished during an unisolated steam generator tube rupture
(SGTR) event. The staff believes that it would be beneficial.to
the licensee to consider these operator actions during their
accident management program development phase.

The IPE did not find failures associated with HVAC to be
significant plant-specific initiators. The dependency matrix
indicated that AFW, CCW, and ICW were not explicitly dependent on



HVAC. During the site visit,,the staff -reviewed system notebooks
including the 'HVAC/ventilation notebook, and discussed the models
with the licensee's engineers. The staff is satisfied that AFW,
CCW, and ICW are not explicitly dependent on HVAC based on their
location in. an open environment. However, the staff finds that
the. licensee did not provide documentation of reasons for
excluding HVAC dependencies in'ertain instances, specifically
with regard to the control room/cable spreading room
instrumentation and control, and control room habitability.
Although the staff believes that the HVAC dependencies in these
instances did not appear to be critical in the short term, the
staff believes that explicit modelling of HVAC for control
room/cable spreading room would provide additional insights and
'certainty in plant behavior during situations involving long-term
loss of HVAC. These insights might be useful in formulating
emergency procedures or as input into the accident management
program.

The Turkey Point IPE utilized both generic data (SAIC Generic
Data Notebook) and plant-specific data, for quantification. 'ean
values were employed. 'Data analysis included both classical
.statistics and Bayesian updating, the latter applied in
situations where limited failure data existed., Plant-specific
data included initiating events, component failure rates,
exposure times, and test and maintenance unavailabilities.
Plant-specific data was based on operating experience for the
period 1/84 to 12/89 for unit 3, and 6/84 to 12/89 for unit 4.

,The IPE considered the effects of severe environments on
essential equipment and identified equipment which could be
potentially affected. The equipment consisted of certain MOVs

located inside containment and required for hot leg
recirculation, containment sump level indication needed for
switchover to recirculation, and containment coolers and sprays;

a

The IPE screened for significant common cause failure (CCF)
events using the beta factor approach. Common-cause failures
were classified into two groups: . (1) miscalibration of
instrumentation and (2) failures due to design deficiencies,
manufacturing errors, common improper maintenance, or other
failure mechanisms. Beta factors were determined as a step in
the data analysis utilizing generic data available from NUREG/CR-
4780 (Ref. 18) and NUREG/CR-2770 (Ref. 19). Uncertainties were
studied by propagating generic screening values using mean values
with an associated log-normal distribution (error-factor 3).

The licensee's internal IPE flood analysis employed a screening
evaluation using details developed as part of Appendix R-related
activities. Utilizing a screening analysis to identify zone-
specific'nd inter-zone floods, the licensee determined whether a
postulated flood could cause an initiating event and/or could
affect one or more trains of a mitigating safety system. The



analysis„ identified significant flood or spray sources, flow
paths, and exposed-component: scenarios which were then mapped
onto the internal event trees and fault tree models for
quantification. The IPE estimated the CDF from internal flooding
to be less than 5.0E-7/yr. The low frequency is primarily due to
the open design of the plant which allows for flood water run-off
to the intake or discharge canals. In general, the licensee's
findings were found to be consistent with the SNL USI A-45
shutdown DHR analysis (Ref.. 14). Based on the review of the
internal flood analysis and associated "tier 2" information, and
on the "Step 2" plant walkthrough of areas of concern
(specifically the residual heat removal (RHR) rooms due to their
location below grade), the staff finds the IPE flood assessment
to be consistent with the intent of Generic Letter 88-20.

The IPE identified RCP seal failure as a vulnerability to CDF.„
The analysis utilized information documented in NUREG/CR-4550,
Volume 2 (Ref. 20) which assigned probabilities through an expert
solicitation process to time-dependent leak rates resulting from
seal failures. However, the probability of a seal failure during.
the first 90 minutes after loss of seal cooling had been
conservatively assumed in the Turkey Point IPE to be 1.0.
Improvements to enhance seal cooling which the licensee
implemented as part of the IPE process (see Section 7) reduced
the total CDF from 3.7E-4/yr to 1.0E-4/yr. Transient-induced RCP
seal LOCA sequences, however, still dominate the CDF with 56.34
contribution to the CDF even after the seal cooling improvements
were implemented. Other dominant, functional accident sequences
reported in accordance with Appendix 2 to Generic Letter 88-20
include LOCA's which contributed 27.84, transients, SGTR,
anticipated transients without scram (ATWS) and interfacing
LOCA's which contributed about 4% each.

Earlier staff evaluations in support of USI A-44 [Station
Blackout] resolution identified Turkey Point as unusually
susceptible to station blackout induced core damage (1.5E-4/yr
CDF contribution); the dominant contributors stemmed from grid
instabilities and site exposure to extremely severe 'weather
conditions. The licensee s IPE identified loss of grid as an
important CDF contributor, although the estimated contribution to
CDF was found to be less (by about a factor of six) than the
staff's earlier estimate. The staff agrees that the licensee's
IPE assessment is more current, based on subsequent licensee
action at the site, which includes addition of 2 emergency diesel
generators, 5 "black start" diesel generators, station blackout
cross-ties, enhanced switchyard recovery via 24 gas-turbine
generators, and modifications to enhance RCP pump seal cooling.

The staff finds the licensee's front-end IPE analysis essentially
complete, with documentation consistent with the information
requested in NUREG-1335. The IPE submittal contained a summary
description of the licensee's participation in the systems
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analysis.and subsequent in-house peer review of the final
product. The staff notes that an extensive peer review had been
performed and that utility personnel had been substantially
involved in the IPE process.

Based on the staff's review of the front-end analysis and thestaff's finding that the employed analytical techniques'are
consistent with other NRC reviewed and accepted PSAs and capable
of identifying potential core damage vulnerabilities, the staff
finds the IPE front-end analysis meets the intent. of Generic
Letter 88-20.

3. ac -E d al sis
The staff examined the Turkey Point Units 3 & 4 back-end (Level
2) analysis for completeness and consistency with acceptable PSA
practices. The analysis utilized methodology similar to that
exercised in the Surry-NUREG-1150 PRA, and employed Revision 16
of the MAAP-3.0B computer code (Ref. 21) to model the containment
thermal response. As part of the "Step 2" review, the staff
examined the licensee's methodology, documentation of analytical
codes exercised, and input data. The staff found the approach to
be consistent with Generic Letter 88-20, Appendix 1 (Guidance on
the Examination of Containment System Performance).

.Sequences generated from the. front-end (Level 1) analysis were
grouped into 10 core damage bins. Bridge trees were used to link
core damage bins with containment system conditions. The core
damage bins and associated containment system conditions resulted
in 52 plant damage states.. These plant damage states were
subsequently analyzed by employing simplified but representative
containment event trees (CETs). CET top events were developed
using fault trees that represent the relationships among severe
accident, processes, systems operation, and operator actions. The
CET end states were subsequently binned into 27 release bins, and
these 27 bins were further consolidated into 11 release
categories for simplification.. The radiological release
estimates were based on the simplified approach of NUREG/CR-4551
(Ref. 22) and NUREG/CR-4881 (Ref. 23), with some modifications.

Turkey Point Units 3 & 4 employ large dry containment structures
constructed from prestressed concrete with steel liners. The
licensee utilized, limited plant-specific structural analysis in
conjunction with scaling of a reference plant (Surry NUREG-1150)
structural analysis. Based upon the ratio of containment volume
to reactor power, the IPE analysis established an estimated-
median containment failure pressure of 145,psig.

The IPE treated containment isolation explicitly by developing
containment isolation fault trees. Failure of large access
openings (dominated by seal failures), electrical penetrations
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(dominated by seal failures) and piping penetrations were found
to be major contributors to containment isolation failure
probability and were considered to be containment isolation
failure by the licensee and binned into early containment
failure. Purge lines isolate automatically upon signal and,
therefore, were considered to be a small contributor to isolation
failure.
The IPE considered failure of elastomer material primarily used
to seal personnel and equipment hatches and electrical
penetration assemblies. The analysis determined that the
mechanical and thermal properties of the elastomer seals enabled
seal failure pressures to be in excess of the failure pressure
predicted by structural analysis of the containment. The
licensee based this conclusion on findings reported in NUREG/CR-
5096 (Ref. 24). As a result, the probability of containment
failure due to.containment isolation'ailure is

small.'he

initial IPE submittal estimated the following conditional
containment failure probabilities (no credit taken for recovery
actions):

Early Containment Failure
Late Containment Failure
Containment Bypass
No Containment Failure

0.017
0.617
0.044
0.322

When compared to the containment- performance profiles determined
in the NUREG-1150 evaluation of Zion and Surry, the'Turkey Point
distribution demonstrates good agreement for early containment
failure and bypass probabilities, but indicates greater
probability of late containment failure and likewise smaller
probability of no containment failure. Subsequent analysis
performed by the licensee, in response to staff questions, took
credit for the following recovery actions:

Charging Pump Modifications: the plant damage states
involving. charging pump B failures were modelled to
allow recovery by SW connection through other charging
pumps.

Recovery of AC Power: the frequency of PDSs involving
loss of grid were reduced based on recovery of the C
bus via blackstart diesels.

Depressurization: the frequency of PDSs involving high
head injection failures was reduced by utilizing steam
generator (SG) blowdown to reduce the reactor coolant
system (RCS) pressure and actuating'he low head safety
injection system. For high pressure sequences where
secondary heat removal fails, feed and bleed also
reduces the associated PDSs.

. 12



Xn addition to the incorporation of the above recovery actions,
the licensee removed some conservatisms in assumptions associated
with the containment event trees:

RCS Depressurisation: the probability of operator
failing to depressurize before vessel failure is
,assumed to be 0.2.

In-Vessel Coolant Injection: for the PDSs where coolant
injection fails but may be recoverable by alternate
high and low pressure injection before vessel failure,
a nonrecovery probability of 0.1 is assumed for the
high and low pressure-injection respectively.
Coolable Debris not Formed In-vessel: for those
scenarios where in-vessel coolant injection is
successful, the probability of eoolable debris not
formed in-vessel is assumed to be 0.1.

Ez-vessel Heat Transfer: for those PDSs in which the
vessel lower plenum .is immersed in water due to the
injection (containment spray or high head injection,
RHR injection, or accumulator) or break flow may
provide sufficient ex-vessel heat transfer that vessel
failure is precluded, a probability of 0.1 is assigned
to represent the failure to prevent vessel melt through
given that vessel is immersed.

~ Early Containment Failure: for scenarios where the RCS
is depressuried before vessel failure, the probability
of early containment failure due to high pressure is
reduced to 0.1 and lE-4 for selected plant damage
states.

~ Late Containment Failure: for scenarios where the
emergency containment coolers are available, the
probability of containment failure due to high pressure
is assumed to be O.l.

Because of taking credit for recovery actions and removing some
conservative assumptions in the original back-end analysis, the
licensee revised containment conditional failure probabilities as
follows:

Early Containment Failure
Late Containment Failure
Containment Bypass

.No Containment Failure
\

0. 005
0. 068
0.010
0. 917

The staff did not review the recovery actions and the assumptions
in detail; however, the ability of the IPE to identify and
emphasize the associated significance of the above recovery
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actions is consistent with the intent of Generic Letter 88-20.
However, the staff notes that some of the assumptions appear
somewhat optimistic. The staff believes that it would be
beneficial to the licensee.to reconsider these assumptions during
their accident management program development phase.

Although the licensee did not find any vulnerabilities that would
lead to unusually poor containment performance, the licensee
plans to evaluate the following items further during accident
management program development:

(1)
(2)
(3)
(4)
(5)

RWST replenishment
Depressurization
AC Power Recovery
CCW Cross-connection
Manual Actuation of Containment Spray
(cavity flooding).

Although the review team did not examine closely the merits of
these items in detail, the staff notes that the licensee is
applying PRA/IPE findings to enhance plant safety. The staff
finds the licensee's actions reasonable.

The licensee employed an adequate process to -understand and
quantify severe accident progression. The process of
determination of conditional containment failure probabilities
and containment failure modes was consistent with the intent of
Generic Letter 88-20, Appendix 1. Dominant contributors to
containment failure were found to be consistent with insights
from other PSAs of plants of similar design. The IPE
characterized containment performance for each of the CET end-
states by assessing containment loading. The licensee's IPE
addresses the most important severe accident phenomena normally
associated with large dry containments, that is, direct
containment heating (DCH), Induced Steam Generator Tube Rupture
(ISGTR) and hydrogen combustion. With regard to hydrogen
combustion, the IPE considered gaseous pathways between the
cavity and the upper containment volume to confirm adequate
communication to promote natural circulation. The staff s review
did not identify any obvious or significant problems or errors in
the back-end analysis. The overall assessment of the back-end
analysis is that the licensee has made reasonable use of PSA
techniques in performing the back-end analysis, and that the
techniques employed are capable of identifying severe accident
vulnerabilities. Based on these findings, the staff concludes
that the licensee's back-end IPE process is consistent with the
intent'of Generic Letter 88-20.
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4. Human actor Cons'derations

The IpE submittal is essentially complete with respect to the
type of information and level of detail requested in NUREG-1335.
The "Step 2" review also finds the licensee's "tier 2"
information essentially complete and consistent with submittal
guidance for documenting IPE supporting information. During the
site visit, however, the team observed some disagreement between
the IPE submittal and the human reliability analysis (HRA)
actually performed. The licensee subsequently revised the IPE
submittal to resolve any apparent discrepancy between the

, submittal and "tier 2" information. The licensee submitted the
revised sections to the staff in response to follow-up questions
(Ref. 12). The conclusions of the IPE were not substantially
influenced by the discrepancies. All discussions that follow are
based on the revised submittal.

The licensee's HRA analysts reviewed plant operating and
emergency procedures, participated in plant walkdowns, and
interviewed plant personnel. HRA analysts reviewed the logic
models for proper inclusion of the human actions on the fault
trees and event trees. The licensee used contractor support with
the intent of being able to perform future HRA updating
independently.

The Turkey Point Units 3 and 4 IPE submittal describes the human
reliability analysis performed. Human errors were divided into
two categories: (1) pre-initiator which included Maintenance,
Testing, and Calibration (MTC) errors, and (2) post-initiator
which included recovery actions. (Human-induced initiators were
implicitly subsumed into the hardware induced initiators.) Pre-
initiator human errors (slip failure .modes) were assumed to be
time-independent and quantified using a modified SAIC Technique
for Human Error Rate Prediction (THERP) method (Ref. 25). Post-
initiator human errors were considered to have both time-
dependent and time-independent characteristics, the time-
dependence being quantified by utilizing a time reliability curve
(TRC) as documented in Ref. 25. This human action taxonomy is
logical and representative of those used in other PSAs, and
supports the identification of important human actions.

The HRA methodology employed in the IPE utilized the general
principles of Systematic Human Action Reliability Procedure
(SHARP) (Ref. 26) to identify and quantify Human Failure Events
(HFEs). The analysis involved two major efforts: (1) the
identification and incorporation of HFEs into the PSA model, and
(2) detailed analysis of the HFEs. Uncertainties and
dependencies for both pre-initiator and post-initiator human
errors were explicitly considered.

In general, the Turkey Point Units 3 & 4'IPE/HRA was performed
using methods that are consistent with the SHARP process. The
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licensee's process defined important human actions by employing
HRA specialists and operations staff to provide site-specific
input. A screening process was used to determine potentially
important actions, and performance shaping factors (PSFs) were
identified and evaluated for each action. The HRA team
incorporated the HRA into the systems analysis and quantified. the
human actions by employing SAIC THERP or SAIC TRC System methods.
The methods allowed for modification of generic HEP data using
plant-specific PSFs.

As part of the "Step 2" review and site visit, the staff noted
that screening values for MTC errors appeared lower than those
typically used in PSAs, and several recovery actions were
quantified using data directly taken from a Westinghouse report
WCAP-11992 (Ref. 27). The staff believes that the licensee would

~benefit from examination of future plant-specific experience and
other available PSA'information including simulator data, to
validate the human error estimates utilized in the Turkey Point
Units 3 & 4 HRA.

The submittal (Tables 3.4-1 & 3.4-2) provides a listing of 37 MTC
errors and associated screening values, 14 common cause errors
stemming from human error, and 33 quantified human recovery
actions.'he IPE estimated the total contribution to CDF from
human errors to be approximately 454. The five most significant
errors from a risk achievement worth based on the licensee's
analysis were found to be:

1.
2.
3 ~

4 ~

,5.

Operator fails to respond correctly in time for SGTR
Common cause miscalibration of SG level indicators
Operator fails to establish long term cooling Sl LOCA
Operator fails to throttle up AFW flow
Operator fails to connect SW to charging pump B

The IPE submittal states that the IPE/PRA process has been
"invaluable" in identifying simple plant design or procedural
changes. Typical procedure changes involved adding "steps to the
Emergency Operating Procedures (with associated training) which
provide the operator guidance on use of back-up or alternate
methods of providing safety functions." In addition, the
licensee stated during the "Step 2" audit that the IPE results
were being used to define new training (simulator) scenarios, and
optimize the preventive maintenance schedule.

Based on the review of the licensee's IPE submittal and
associated "tier 2" supporting information, and responses to
staff questions, the staff finds the licensee's assessment of
human reliability, conducted as part of the Turkey Point Units 3

& 4 IPE, capable of discovering severe accident vulnerabilities
from human errors consistent with the intent of Generic Letter
88-20. The HRA methodology described in the licensee's IPE
submittal supports the quantitative understanding of CDF, as well
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as an understanding of the contribution of human actions to CDF.
Although it is beyond the IPE recpxirements, the licensee's intent
to maintain a "living" IPE program will insure that a mechanism
exists for the licensee to continue to identify and evaluate the
risk significance of potentially important human actions during
plant operation and maintenance.

5. Contai me t er o ance m rove e ts CPI

Generic letter 88-20, Supplement 3 (Ref. 5), contains CPI
recommendations which focus on the vulnerability of containments
to severe accident challenges. For large dry containments, such
as the Turkey Point Units 3 & 4 design, the reference contains a
recommendation that IPEs consider hydrogen production and control
during severe accidents, particularly the potential for local
hydrogen detonation.

Containment failure due to containment overpressurization
from global hydrogen combustion has been addressed explicitly by
the licensee in the Turkey Point Units 3 & 4 IPE. Through the
use of sensitivity analyses employing the MAAP-3.0B code, the
licensee's back-end analysts evaluated the containment pressure
rise due to'lobal hydrogen combustion. For example, in the case
of high pressure vessel failure, the licensee has estimated the
hydrogen burn pressurization by (1). delaying core melt and vessel
failure, and changing the melt temperature and latent heat to
maximize hydrogen production and (2) lowering the auto ignition
temperature to 400'k to assure ignition. The sensitivity
analyses did not find calculated peak containment pressures
exceeding the median containment failure pressure. The licensee
therefore considered the potential for containment overpressure
failure due to global hydrogen combustion to be negligibly small.
This is consistent with,the NUREG-1150 findings for Surry and
Zion.

As a result of the evaluation and analysis of the Turkey
Point containment design and comparisons to the Surry and Zion
containment designs, the licensee has concluded that there is a
negligible probability of containment failur'e resulting from
local detonations due to hydrogen "pocketing" inside the
containment building. The licensee bases this conclusion upon
the open containment features, minimal enclosed spaces, liberal
use of open floor gratings, floor drainage system, and production
of steam from the wet cavity design and its potential for
promoting good mixing. This conclusion is also consistent with
those from NUREG-1150 for Surry and Zion (plants with large dry
containments).

The staff, therefore, concludes that the licensee's response
to CPI Program recommendations, which included searching for
vulnerabilities .associated with containment performance during
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severe accidents, is reasonable and consistent with the intent of
Generic Letter 88-20 and associated Supplement 3.

6. eca Heat emoval 'HR Eva uation

In accordance with the resolution of USI A-45, the licensee
performed an examination of Turkey Point Units 3 and 4 to
identify decay heat removal (DHR) vulnerabilities. The licensee
subsumed and expanded upon an earlier study performed by SNL,
conducted as part of the USI A-45 "Shutdown DHR Requirements»
program (Ref. 14). The IPE-DHR evaluation considered LOCA events
(with emphasis on small LOCA events) and transients, and features
which included the AFW system, the main feedwater system, standby
steam generator feedpumps, and feed ahd bleed cooling.. The
licensee evaluated each safety function affecting the overall
reliability of the DHR function following reactor shutdown, that
is, secondary heat removal, reactor coolant system integrity,
high pressure injection, high pressure recirculation.

The following features of Turkey Point were noted by the licensee
to be important to DHR reliability:

Three safety related steam driven AFW pumps, and two.
non-safety related motor driven standby feedwater
pumps.
Recovery of main feedwater via the opening of main
feedwater bypass regulating valves
Potential feed and bleed capability

The licensee also identified the following features which are
expected to improve DHR reliability:
(a) Improved mitigation of RCP seal failure via utilization of

backup SW system cooling to the charging pumps. (See
Section 7.)

(b) The non-safety related SW system which has an elevated water
storage tower for providing gravity feed to the SW.

(c) The ability to operate the ICW at full flow without
overcooling the CCW system, that is, flow. does not have to
be- increased for design basis accidents.

(d) The potential availability of two adjacent fossil plants to
supply power to the two nuclear units through the
switchyard, (although not accounted for explicitly in the
.IPE) .

(e) Four emergency diesel generators serving the two nuclear
units, five blackstart diesel generators'vailable in
station blackout, and the ability to power one unit with an
emergency diesel generator from the other unit utilizing
station blackout crossties.—
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The licensee identified two DHR sequences which have been found
to have a CDF of more. than lE-5 per reactor-year. These
scenarios are: (1) A postulated small LOCA event combined with
the failure of the main feedwater system and the failure of the
high pressure recirculation (HPR)/low pressure recirculation
(LPR) system, and (2) A transient followed by the unisolated
stuck-open power operated relief valve (PORV) event and a failure
of the HPR/LPR system. The failures of the HPR/LPR are dominated
by operator failure to manually initiate switchover to the
recirculation phase from the injection phase prior to depletion
of the RWST inventory. The licensee indicated that operators are
periodically trained for the "switchover to recirculation event»
at the Turkey Point simulator. However, there are other operator
actions that are expected to be performed outside the main
control room. Although these latter actions were not often
practiced't the Turkey Point facility, the staff notes that the
licensee did analyze the impact within the IPE framework.

Based on the process that the licensee used to search for DHR
vulnerabilities, and review of plant-specific features, the staff
finds the licensee's DHR evaluation to be consistent with the
intent of Generic Letter 88-20, and resolution of USI A-45.

7. Licensee Actions and Commitments from. the IPE

As part of the IPE process, the licensee identified a
vulnerability associated with the loss of CCW and unavailability
of charging pump B leading to a RCP seal induced LOCA. In
addition to inducing a seal LOCA, loss of CCW compromises primary
makeup capability by also failing safety pumps which are
dependent on CCW for seal and oil cooling. Plant improvements
which the licensee implemented as part of the IPE process
involved an addition of SW hose connections to the charging pumps
A and C in order to provide SW as a backup cooling to'he
charging pumps. The modification reduced the contribution of
seal LOCA to CDF from 3.1E-4/yr to 5.6E-5/yr, and t'otal CDF from
3.7E-4/yr to 1.0E-4/yr. Based on the "Step 2" review of this
modification, the staff finds the implemented modification
sufficient to reduce the significance of the identified plant
susceptibility to loss of CCW. The staff believes licensee
action -in response to the IPE identified "vulnerability" is
consistent with the intent of Generic Letter 88-20.

The licensee notes that the IPE process has been "invaluable" in
identifying simple plant or procedural modifications, and plans
to maintain the program "living." The submittal documented the
licensee's use and planned future use of the IPE/PRA (some of
which extends beyond the original intent of the program):

(1) As a PC-based plant risk model with integrated event tree
and fault tree analysis codes, the Turkey Point IPE has been
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used to provide input to day-to-day management decisions,
including providing a PRA perspective on design- and
maintenance-related issues.

(2) The Planned Maintenance Group at Turkey. Point has requested
and received a list of component importance measures. The
Group is integrating the importance measures into its
prioritization system for development of component
reliability centered maintenance packages.

The IPE submittal also provided a discussion of improvements
which have been analyzed for their cost-benefit as a result of
the PRA and IPE. In addition to plant improvements associated
with the use of SW hose connections to the charging pumps A and
C, the licensee has identified the following list of potential
improvements which will be evaluated in their accident management
program:

(1)
(2)
(3)
(4)
(5)

RWST Replenishment
Primary System Depressurization
AC Power Recovery
CCW Cross-connection
Manual Actuation of Containment Spray
(cavity flooding).

Although the team did not examine closely the merits of the above
potential improvements in detail, the staff notes that the
licensee is applying PRA/IPE findings to enhance plant safety.
The staff finds the licensee's actions reasonable.

III. CONCLUSION

The staff finds the licensee's IPE submittal for internal events
including internal flooding essentially complete,.with the level
of detail consistent with the information requested in NUREG-
1335. Based on the review of the submittal, and audit of "tier
2" supporting information, the staff finds reasonable the
licensee's IPE conclusion that no fundamental weakness or severe
accident vulnerabilities exist at Turkey Point. The staff notes
that:

(1) FPL personnel were considerably involved in the development
and application of PSA techniques to the Turkey Point
facility, and that the associated walkdowns and
documentation reviews constituted a viable process for
confirming that the IPE represents the as-built, as-operated'lant.

(2) The front-end IPE analysis appears complete, with the level
of detail consistent with the information requested in
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NUREG-1335. In addition, the employed analytical techniques
are consistent with other NRC reviewed and accepted PSAs.

(3) The back-end analysis addressed the most important severe
accident phenomena normally associated with large dry
containments, for instance, direct containment heating,
ISGTR, and hydrogen combustion. No obvious or significant
problems or errors were identified.

(4) The HRA allowed the licensee to develop a quantitative
understanding of the contribution of human errors to CDF and
containment failure probabilities.

(5) The employed analytical techniques 'in the front-end anlysis,
the back-end analysis, and the HRA are capable of
identifying potential plant-specific vulnerabilities.

(6) Based on the licensee's IPE process used to search for DHR
vulnerabilities, and review of Turkey Point plant-specific
features, the staff finds the licensee's DHR evaluation
consistent with the intent of the USI A-45 (Decay Heat
Removal Reliability).

(7) The licensee's response to CPI Program recommendations,
which include searching for vulnerabilities associated with
containment performance during severe accidents, is
reasonable and consistent with the intent of Generic Letter
88-20 Supplement 3.

(8) The licensee's peer review process provided assurance that
the IPE analytic techniques had been correctly applied and
that documentation is accurate.

Based on the above findings, the staff concludes that the
licensee demonstrated an overall appreciation of severe
accidents, has an understanding of the most likely severe
accident sequences that could occur at the Turkey Point facility,
has gained a quantitative understanding of core damage and
fission product release, and w'ith the already implemented backup
cooling for the charging pumps, responded appropriately to safety
improvement opportunities. The staff, therefore, finds the
Turkey Point IPE process acceptable in meeting the intent of
Generic Letter 88-20. The staff also notes that the licensee's
intent to continue use of the IPE as a "living" document will
enhance plant safety and provide additional assurance that any
potentially unrecognized vulnerabilities would be identified and
evaluated during the lifetime of the plant.
IV. REFERENCES

1. NRC letter to All Licensees Holding Operating Licenses and
Construction Permits for Nuclear Power Reactor Facilities,
"Individual Plant Examination for Severe Accident

21



2.

3 ~

4

6.

7 ~

8.

9.

10.

Vulnerabilities — 10 CFR 50.54(f)," Generic Letter No. 88-
20, dated November 23, 1988.

NUREG-1335, "Individual Plant Examination: Submittal
Guidance .— Final Report," USNRC, August 1989.

Letter from W. Bohlke of Florida Power Light Company to
USNRC, "Turkey Point Unit No. 3 and 4 Docket Nos. 50-250 and
50-251 Individual Plant Examination for Severe Accident
Vulnerabilities Generic Letter 88-20(" June 25, 1991.

NRC letter to All Licensees holding Operating Licenses and
Construction Permits for Nuclear Power Reactor Facilities,
"Initiation of the Individual Plant Examination for Severe
Accident Vulnerabilities - 10 CFR 50.54(f)," — Generic
Letter No. 88-20, Supplement No. 1, dated August 29, 1989.

-NRC letter to All Licensees holding Operating Licenses and
Construction Permits for Nuclear Power Reactor Facilities
except Licensees for Boiling Water Reactors with MARK I
Containments, "Completion of Containment Performance
Improvement Program and Forwarding of Insights for Use in
the Individual Plant Examination for Severe Accident
Vulnerabilities — Generic Letter No. 88-20, Supplement No.
3, dated July 6, 1990.

NRC letter to All Licensees holding Operating Licenses and
Construction Permits for Nuclear Power Reactor Facilities,
"Individual Plant Examination of External Events (IPEEE) for
Severe Accident Vulnerabilities — 10 CFR 50.54(f) (Generic
Letter No. 88-20, Supplement 4), dated June 28, 1991.

R. Auluck, USNRC, "Summary of Meeting with Florida Power and
Light Company (FPL) on August 27, 1991 regarding Individual
Plant Examination," September 27, 1991.

Florida Power and Light Company, "Turkey Point Plant Units 3
and 4 Probabilistic Risk Assessment Individual Plant
Examination Final Report," June 25, 1991.

Science & Engineering Associates, Inc, (SEA), "Turkey Point
IPE: Front End Audit," SEA 91-553-01-A:1, December 21, 1991.

Scientech Inc., and Energy Research, Inc., "Turkey Point IPE
Back-End Audit," SCIE-NRC-207-91, December 21, 1991.

Concord Associates, Inc., "Step 2 Review Turkey Point Units
3 and 4 IPE Submittal Human Reliability Analysis," CA/TR-91-
19.01-1, December 21, 1991.

22





12.

13.

14 ~

15.

Letter from W. Bohlke of Florida Power and Light Companyg
»Turkey Point Nuclear Power station, Units No 3 and 4,
Docket Nos. 50-250 and 50-251 Individual Plant Examination
(IPE) for Severe Accident Vulnerabilities Generic Letter 88-
20," March 11, 1992.

USNRC Letter .to J. Goldberg of Florida Power Light Company,
"Request for Additional Information Relating to Turkey Point
Individual Plant Examination (IPE) - TAC Nos. M74482 and
M74483," December 27, 1991.

NUREG/CR-4762, "Shutdown Decay Heat Removal Analysis of a
Westinghouse 3-Loop Pressurized Water Reactor: Case Study,"
Sandia National Laboratories, March 1987.

NUREG-1150, "Severe Accident Risks: An Assessment for Five
U.S. Nuclear Power Plants," June, 1989.

16 'PRI NP-6296, "CAFTA User's Manual, Version 2.0," Science
~ Applications International Corporation, April 1989.

17. NUREG/CR-2300, "PRA Procedures Guide'," January 1983.

18.

19.

20.

NUREG/CR-4780, "Procedures for Treating Common Cause
Failures in Safety and Reliability Studies," January 1988.

NUREG/CR-2770, "Common Cause Fault Rates for Valves:
Estimates Based on Licensee Event Reports at U.S. Commercial
Nuclear Power Plants," EG&G Idaho, Inc., February 1983.

NUREG/CR-4550, Vol. 2, "Analysis of Core Damage Frequency
From Internal Events: Expert Judgement Elicitation," April
1989.

21 ~

22

'3.

24.

Fauske and Associates, Inc , "MAAP3.0, Modular Accident
Analysis Program User's Manual," Draft IDCOR Technical
Report, Atomic Industrial Forum, 1987.

NUREG/CR-4551, Vol 3, Part 1,"Evaluation of Severe Accident
Risks: Surry Unit 1," June 1990.

NUREG/CR-4881, "Fission Product Release Characteristics into
Containments under Design Basis and Severe Accident
Conditions," March 1988.

NUREG/CR-5096, "Evaluation of Seals for Mechanical
Penetrations of Containment Buildings", August 1988.

25. E. M. Dougherty .and J. R. Fragola, uman eliabilit
~nal sis, Zona Wiley anS Sons, New York, NY, 1988.

23



26. EPRI NP-3583, "Systematic Human Action Reliability Procedure
(SHARP)," Electric Power Research Institute, June, 1984.

27. WCAP-11992, "Joint Westinghouse Owners Group/Westinghouse
Program: ATWS Rule Administration Process," December 1988.

24



APPENDIX
Turke Po9.nt DATA SUMMARY SHEET*

INTERNAL EVENTS

o Total Core Damage Frequency: 1E-4/year

o Major Initiating Events and contribution to core melt frequency
(internal events):

Contribution

Transient induced LOCA
LOCAs
ATWS
SGTR
ISLOCA
TRANSIENTS

(564)
(284)
( 44)
( 4%)
( 44)
( 44')

o Major contributions to dominant core melt sequences:

RCP seal LOCA due to loss of component cooling water or
intake cooling water and failure of B charging pump.

Grid induced seal LOCA with loss of charging pumps and high
pressure recirculation.
Small LOCA with operator failure to switchover from
injection to recirculation.
Station blackout induced seal LOCA.

o Major operator action failures:
Operator fails to start feed and bleed.

Operator fails to align C bus to 3AA 4kv bus.

Operator fails to switchover to high head cold leg
recirculation.
Conditional containment failure. probability given core
damage:

Early Containment Failure
Late Containment Failure
Containment Bypass
No Containment Failure

0.005
0.068
0.010
0 '17

o Significant PSA findings:

Loss of HVAC events and internal flooding events are 'not
risk important because of the open design of the plant.
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Several of the Turkey Point systems important to risk are
either shared or are capable of being cross-tied in
emergency situations.
The licensee has a unique way to recover from loss of main
and auxiliary feedwater event by using standby steam
generator feedwater pumps.

The electrical power system redundancy is strengthened
because there are nine diesel generators for the two units.

o Plant modification status based on PSA considerations:

The service water hose connections were added to provide
backup cooling to charging pumps A and C.

The following list of items, which may be considered as
potential future improvements, are to be evaluated in the
licensee's accident management program:

- (l)
(2)
(3)
(4)
(5)

RWST replenishment
Primary System Depressurization
AC Power Recovery
Component Cooling Water Cross-connection
Manual Actuation of Containment Spray
(cavity flooding).

o Future Activities: Periodic update of PRA

(* All information is taken from the Turkey Point XPE and has not
been validated by the NRC staff.)
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